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~IGITAL DATA ENCODE SYSTEM 

BACKGRQUNQ OF THE ImzENTION 

FIELD OF ~HE INVENTION 

i1iiifli~f 

The present invention relates to a digital 

data encode system and a water mark data inserting 

met.hod for inserting water mark data in the digital data · 

signal havinq a series of field data. 

t>ESCRIP'l'IQN or THE QLATID l\RT 

Reeently, there has arisen the necessity of 

developing means for preventing illegal copying of 

digital data, especial1y digital image data, with the 

advance of an information processor and a communication 

network and the electronization of various media. 

Data encryption technique has been proposed as 

this kind of technique for preventing illegal copying. 

This digital data encryption technique is, for example, 

to enable it to reproduce the encrypted diqital image 

data in qnly a reproducing system having a proper 

cryptoanalysis key when diqital imaqe data is encrypted. 

The conventional encryption technique, however, has such 

a defect that if the encryption code is once broken, it 

cannot protect aqainst the illeqally copying thereafter. 

Therefore, a technique by use of water mark 

data is proposed, as another technique for preventin9 

illeqal copying of digital data, free from such a defect 
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as a digital encryption technique has. Water mark data 

(diqital water mark) is the special information to be 

embedded in digital imaqe data itself in order to 

prevent the illeqal use and copying of the digital image 

data. It includes, for example, information for 

authenticating the copyright ownership and judqinq the 

infringement of the copyriqht, and the copy protected 

information for preventing illegal copying itself. 

Such water mark data to be inserted. in the 

digital image data includes two kinds of visible water · 

mark data and invisible water mark data. Visible water 

mark data means such a special character, symbol, or 

other data to be inserted in the image that a person who 

sees the ill\age with the water 1118rk data combined 

therewith may perceive the water mark visually. This 

kind of visible water mark data would naturally cause 

the deterioration of the image quality. While, it is 

effective in visually appealing protect.ion against 

illegal copy or illegal data fluid. 

A conventional visible water :mark data 

embedding technique is disclosed in, for example, 

Japanese Patent Publication Laid-Open (Kokai) No. Beisei 

8-241403, HDigital Watermarking Free from Imaqe Color 

Change" (hereinafter, referred to as the conventional 

technique 1). According to the water mark data inserting 

method of the conventional technique 1, when combininq 

visible water mark data with the original image data, 



- 3 -

the water mark data ie combined with the oriqinal image 

·data in a way of changing only the brightness of the 

pixel corresponding to the non-transparent part of the 

water mark data without chanqinq the chromaticities, of 

all pixels of the oriqinal data. At this time, the 

scaling value for changing the brightness component of a 

pixel is determined by the value of, fo~ example, 

chromatic component, random numbers, and pixels of water 

atark data. 

Another example of the conventional visible 

water mark data embedding technique is disclosed in, for 

example, Japanese Patent Publication Laid-Open (Kokai) 

No. Reise! 5-236424, "Information Embedding Method and 

Its Apparatus" (hereinafter, referred to as the 

conventional technique 2). The water mark data inse~ting 

inethod according to the conventional technique 2 

comprises detectinq means for detecting a region meeting 

a predetermined condition from inulge data, thereby to 

embed the water mark in every imaqe data at the position 

corresponding to the region meeting the condition. The 

position for embedding the wa1:er mark depends.on the 

content of the image. Therefore, it is very difficult t.o 

remove the water mark without much deteriorating the 

imaqe quality. 

On the other hand, invisible water mark data 

means such special data to be inserted in the image that 

a person who sees the image witb the water mark data 
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combined therewith cannot perceive the water mark 

visually. This kind of invisible water mark data is 

e!Obedded in the original image data in consideration of 

causinq no natural deterioration of the image quality. 

As is understood from this, invisible water mark data is 

preferable to visible water mark data under the 

condition that a water mark preferably exists outside of 

the image data to be protected. 

The water mark data inserting technique by use 

of an invisible water mark causes little image 

deterioration and when embedding special information 

enabling the identification of a writer as water mark 

data, it can specify the writer by detecting the water 

mark data even after illeqal copying is performed. By 

embedding the copy protected inf o.rmation for 

disapproving copying or the copy prohibited information 

for prohibiting copying, in the original image data, and 

providing a reproducing device for reproducing the image 

data with a special function corresponding to the 

information, for example, it is possible to notify a 

user of the reproducing device that the image·data is 

the copy inhibited data and to operate the special 

function within the reproducing device (copy protection 

function or the like) so as to restrict copyinq into VTR 

(Video Tape Recorder) when the reproducing device 

detects the copy protected information or the like. 

As the technique of embedding the invisible 
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water ma.r;k data in digital imaqe, there is, for example, 
. 

a technique of embedding the special information as a 

water mark in th~ digital image at the least influenced 

portion to the image quality in the pixel data (for 

example, LSB (Least Siqnificant Bit)). This kind of the 

conventional invisible water mark data ell\bedding 

teabnique is disclosed in, for example, Japanese Patent 

Publication Laid-Open (Kokai) No. Heise! 6-339110, 

•Image Information Transfer Method, Imaqe ~nformation 

Recording n·evice and Image Information ReprOducing 

Device• (hereinafter, referred to as the conventional 

technique 3) • · The water mark data inserting method 

according to the conventional technique 3 transmits the 

image signal together with the copyright information and 

the generation information overlapping each other, to 

the space other than the valid image space displayed on 

a screen of the image signal, and performs the 

generation restriction of the copy according to the 

copyright information and the 9eneration information 

included in the received imaqe signal at a receiver side. 

The· invisible water mark data embedding 

technique, however, is defective in that only the water 

mark data is easily removed from the image data with 

water mark data embedded therein., without deteriorating 

the quality of the original image data. For example, the 

information corresponding to the LSB of the pixel data 

will be lost by use of a low pass filter. Generally, the 
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image compression processing aims to reduce the data 
. 

amount on the whole by diminishing the information 

amount -ith respect to the least influenced portion to 

the quality in the pixel data. Therefore, the water mark 

data embedded in the least influenced portion to the 

quality in the pixel ·data will be lost in the image 

compression proeessinq. As mentioned above, the 

invisible water BHlrk embedding technique has such a 

defect that it may be difficult to re-detect the water 

mark data in some cases. 

Therefor~, a technique of embedding invisible 

water mark data in a digital !nia9e as well as diffusing 

the water mark data into the frequency spectrum after 

frequency conversion of the image data (hereinafte~, 

referred to as the conventional technique 4) is 

presented (refer to Hikkei Electronics p.13 (no. 660) 

4.22.1g96). Since water mark data is embedded in the 

frequency component of the image data to be processed 

according to the conventional technique 4, the water 

mark data is robust against the image compression 

processing and.the imaqe processing such aa fil~ering, 

and the water mark data won't be lost. FU.rther, random 

numbers according to the normal distribution are used as 

the water mark data, thereby preventing the interference 

of the respective water mark data even in the case of 

embedding a plurality of water mark data. Therefore, 

according to the conventional technique 4, it is 
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difficult to destroy only the ~ater mark data without 

much influence to the whole image data. 

The conventional technique 4 will be, 

hereinafter, described with ~eference to Fig. 12. The 

water mark encode system according to the conventional 

technique 4 comprises, for example, discrete cosine 

transform. (DCT) means 1210, water ma:tk data output means 

1230 storing the water mark data 1231, a water mark data 

inserting device 1240, and inverse discrete cosine 

tranafom (inverse DC'l') mans 1250. The DCT is adopted · 

here as only one example of spectrally resolving means 

of original image data, and any other conversion means 

than ~be DCT will do. 

In thus-constituted conventional technique 4, 

oriqinal image data is converted into frequency 

components by DCT, and n piece of data indicating higher 

frequency value are selected, each defined as f(l), 

£(2) •••• , f(n). On the othe~ hand, each water mark data 

w(l), w(2), •••. , w(n) are selected from the normal 

distribution having a mean value O and a variance 1, and 

F(i)=f(i)+al f(i) I * w(i) is calculated with respect 

to each i (Where i=l, 2, ••• , n: be~einafter in the same 
way) • Where, a is a scaling element. At the end, the 

image data with the water mark data embedded therein can 

·be obtained as the f requ~ncy components by the 

replacement of f(i) with F(i). 

The water ma~k data detection according to the 
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conventional technique 4 is performed in the following 

method, by way of example. The original image data and 

the water mark data candidate w(i) must be known values 

in the detecting method of the conventional technique 4. 

At first, the imaqe data with the water mark data 

embedded therein is converted into the frequency 

c0111ponenta by use of DCT or the like, the element values 

correspondinq to f(l), f(2), ••• , f(n) having th• water 

mark data embedded therein in the frequency band are 

defined as P(l), F(2), ••• , F(n). By the use of f(i) ana 

F(i), the water mark data W(i) i_s extracted, calculated 

by W(i)•(F(i)-f(i))/f(i). Next, the statistical 

similarity C of w(i) and W(i) is calculated by use of 

the inner product of vector by c • w * w I (WD • wD). 

Where, w = (W(l), W(2), ••• , W(n)), and w = (w(l), 

w{2), ••• , w(n)), WO is the absolute value of the vector 

W, and wD is the absolute value of the vector w. A8 the 

result of t.be above calculation, when the statistical 

similarity c is a particular constant value or the more, 

it can be judged that the above-mentioned water mark 

data candidate has been embedded in the imaqe data. 

If creating the imaqe data with the water mark 

embedded therein by embedding the water mark data in the 

original image data by use of the conventional technique 

4 as mentioned above, it is effective for a writer owing 

the oriqinal imaqe data to judge the illegality of the 

digital image data which lllily be illeqal copy. 
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The conventional technique 4 requires origina1 
~ 

image data and water mark data candidate w(i) in order 

to detect the water mark data as mentioned above. 

Therefore, it is effective for a ~riter owinq the 

original image to detect any illegally-copied image data, 

however, a reproducing device of a terminal used by a 

general uoer, because of having no original image, 

cannot perform the detecting processing of the water 

mark data. Then, a further improved technique than the 

conventional technique 4 for terminal processing, 

especially MPEG system (hereinafter, referred to as the 

conventional technique 5) is proposed. 

In ~e conventional technique s, original 

image is divided into blocks of 8 pixels x 8 pixels and 

the water mark data embeddinq and detection is performed 

by use of the block unit for processing. In the water 

mark data embedding processinq, the data is defined as 

f(l), ff2), ••• , f(n) sequentially from the lowest 

frequency component of AC component in the frequency 

band after discrete cosine transform in the MPEG encode 

processing, the water mark data w(l), w(2), •• ·., w(n) 

are selected from the normal distribution having a mean 

value 0 and a variance 1, and F(i)=f (i) +a Xav9 (f ( i)) x 

w(i) is calculated with respect to each i. Where, a is 

a acalinq element and avq (f(i)) is~ partial average 

obtained by averaging the absolute values of three 

points around f (i), for example, f (i-1), f (i), and f(i+ 
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1). The prooessinq later than the MPEG encode processing 

will be performed by replacing f(i) with P(i). 

On the other hand, detection of the water mark 

data will be pe~formed in the following method. This 

detecting method requires no original imaqe data and 

·that only the data candidate w(i) !where, i=l. 2, ••• , 

n) nmst be a known value* In the block frequency band of 

blocks after inverse quantization of the MPEG decoding 

processing, the data from the lowest frequency eompo~nt 

is sequentially defined as F(l), F(2), ••• , P(n). The 

average of the absolute values of three points around 

F(i) is defined as the partial average avg (F(i)), the 

water mark data W(i) is calculated by W(i)=F(i)/avg 

(F(i)), and the total WF(i) of W(i) for one image is 

calculated for every i. By use of the inner product of 

vectors, the statistical similarity of w(i) and WF(i) is 

calculated by C=WFXw/(WFDXwD). Where, W•(WF(l), 

W!'(2), ••• , WF(n)), w=(w(l), w(2), ••• , w(n)), WFD is 

the absolute value of the vector WF, and wD is the 

absolute value of the vector.w. When the statistical 

similarity C is a particular constant value or the more, 

it can be judged that the water mark data has been 

embedded in the image data. 

Insertion of a plurality of water mark data 

into one original image data can be adopted in order to 

attach a plurality of information such as writer 

information and copy protected information, to one image 
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data. The conventional techniques 4 and 5, however, is 

defective in making the circuit size larger because of 

inserting a plurality of water mark data in one original 

image data and increasing the processing procedure. 

Namely, the conventional techniques 4 and 5 disclose a 

technique of insertinq one water mark data in one 

original imaqe data, however, with no consideration 

taken to the case of inserting a plurality of water mark 

data (for example, two wate~ mark data) in one original 

image data. Therefore, when insertinq, for example, twci 

water mark data therein, different water mark data 1231 

and 1232 must be separately inserted by two water mark 

data inserting devices 1241 and 1242, or two water mark 

data must be inserted by letting them pass one water 

mark data inserting device twice. 

Another example of the conventional technique 

of embedding water mark in a digital imaqe is disclosed 

in Japanese Patent Publication Laid-Open (Kokai) No. 

Heisei 6-315131, "Information Embeddinq Device And 

Reproducing Device• (hereinafter, referred to as the. 

conventional technique 6). The conventional technique 6 

detects an area having no deterioration of the itnage 

even if replacing the data at the peripheral area when 

reproducing the information, for example, an equal 

background portion, by use of the relationship betwee~ a 

series of frames, and converts the level of the area to 

be converted, so to embed particular information therein. 
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When reproducing the information, the area with the 

identification data embedded therein is specified by use 

of the signal lacked portion and the conversion 

information, and corrected so as to reconstruct the 

image. 

The conventional technique 6, however, cannot 

embed the water mark information in all the frames, so 

that the frame with no water mark embedded therein is 

unable to protect against illegal copying. Since this 

technique is on the assumption that successive frames 

are of freeze-frame pictures and that there is no change 

on the successive fr~mes, an area for embeddinq the 

water D\8.rk data cannot be specified in the moving images 

of violence action. thereby 1\laking it impossible to 

embed the water mark data therein. 

Further another example of the conventional 

technique of embedding ~ater mark in a digital ilnage is 

disclosed in, for example, Japanese Patent Publication 

Leid-Open (ltokai) No. Beisei 5-30466, "Image Signal 

Recording Device and Signal Recording Medium• 

(hereinafter, referred to as the conventional technique 

7). The conventional techniqne 7 converts image signals 

by frequency and embeds the information ha~inq the 

frequency siqnal lower than the frequency band of the 

image signal after frequency conversion. By the use of a 

high pass filter, the original image is taken out and 

the identification data embedded therein is taken out by 
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the use of a low pass .filter. 

However, sinoe the conventional technique 7 

embeds the water mark data in the lower frequency 

portion in the frequency band after frequency conversion 

of the image data, the water mark data can be easily 

removed by use of a high pass filter. When embedding the 

water mark data in the intensive frequency port.ion after 

frequency conversion, a filter cannot remove the water 

mark, but when inserting a plurality of water mark data, 

it cannot help deteriorating the image quality. 

SUMMARY OF TU INVQTION 

An object of the present invention is'to 

provide a digital data encode system and a water mark 

data inserting method capable of inserting a plurality 

of water mark data in one c>riqinal image data. 

Another object of the present invention is, in 

addition to the above object, to provide a digital data 

encode system and a water mark data insertinq method 

capable of inserting a plurality of water mark data in 

one original image data in the circuit of the aame size 

aa that of the conventional digital data encode system. 

According to the first aspect of the invention, 

a digital data encode system having a water mark data 

inserting device for inaertinq water mark data into 

digital data signals having a series of field data, 

coniprising, 
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a water mark data inserting control means for . 
controlling inserting of the water mark by the water 

mark data inserting device; 

wherein the water mark data inserting control 

means divides the digital data signals by a 

predetermined reference and inserts a plurality of 

different water mark data prepared correspondingly to 

the division into the respective digital data of the 

corxesponding divisions by use of the water mark data 

inserting device. 

In the preferred construction, the digital 

data signals are of a digital data signal having a 

series of field data consisting of odd fields and even 

fields of a series of image frames, and the water mark 

data inserting control means inserts first 4nd second 

water mark data different from each other and prepared 

for every odd filed and every even field into the 

respective correspondinq fields, by use of the water 

mark data inserting device. 

In the preferred construction, the digital 

data signals are of a digital data signal havinq a 

series of field data consisting of odd fields and even 

fields in a series of image frames, and the water data 

inserting control means comprising a field judging means 

for judging whether the filed data under processing is 

of an odd field or an even field upon receipt of the 

digital data signals, and a water mark data selection 
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output means, storing first and second water mark data 

different from each other and prepared for every odd 

field and every even field, for supplying the first 

water mark data to the ~ater mark data inserting device 

when the judqement result designates the odd field, or 

supplying the second water mark data to the water mark 

data insertinq device when the judgement result 

designates the even filed, depending on the judgement 

result by the field judging means. 

In the pref erred construction, the water mark 

data inserting control means inserts a plurality of 

different water 11U1rk data prepared for e~ery signal 

component of the digital data signals extracted by a 

predetermined reference into the respec~ive digital data 

signals of the corresponding signal components, by use 

of the water mark data inserting device. 

In the preferred construction, the water mark 

data inserting control means comprisinq a siqnal 

component judging means for, upon receipt of the digital 

data signals, judging whether the siqnal component of 

the digital data signal under processing is brightness 

component, first color-difference component, or second 

color-difference component, and a water mark data 

selection output means, storing three kinds of different 

water mark data prepared for·every siqnal component of 

the above three kinds, for supplyinq the water mark data 

prepared correspondingly to the brightness component to 



- 16 -

the water mark data inserting de~ice when the jud9inq 

result designates the brightness component, supplying 

the water mark data prepared correspondinqly to the 

first color-difference component to the water mark data 

inserting device when the judgement result designates 

the first color-difference component, or supplying the 

water mark data prepared correspondingly to the second 

aolor-dif f erence component to the water mark data 

inserting device when the judgement result designates 

the second coior-difference component, depending on the· 

judgement result of the siqnal component judging means. 

In another preferred construction, the water 

mark data inserting control means comprising a signal 

cOlhpOnent judqing means for, upon receipt of the digital 

data signals, judginq whether the signal component of 

the digital data signal under processing is red~ 

component, green-component, or blue-component, and a 

water mark data selection oatput means, storing three 

kinds of different water mark data prepared for every 

signal component of the above three kinda, for supplying 

~ha water mark.data prepared correspondingly to the red­

component to the water mark data inserting device when 

the judgement result de~ignates the red-componen~r 

supplying the water mark data prepared correspondingly 

to the green-component to the water mark data _inserting ... 
... 

device when the judgement result designates the green-

component, or supplying the water mark data prepared 
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correspondinqly to the blue-component to the water mark 

data inserting device when the judgement result 

designates the blue-component, depending on the 

judgement result of the signal component judging means. 

In another preferred construction, the digital 

data encode system further comprises a spectrally­

resol vinq means for spectrally resolving the digital 

data signals upon receipt of them and supplying the 

obtained resolved signals to the water mark data 

inserting device as a subject of inserting the water· 

mart data therein. 

In another preferred construction the digital 

data encode system further comprises a spectrally­

resolving means for spectrally resolving the digital 

data sign~ls upon receipt of then, and supplying the 

obtained resolved signals, as a subject of inserting the 

water mark data therein, to·the water mark data 

inserting device, and an inversely-converting means, 

receiving the processed siqnals with the water mark data 

inserted therein by the water mark data inserting device, 

for inversely converting the spectrally-resolved data 

and supplying the obtained inversely-converted signals 

as water mark-embedded digital data signals. 

In another preferred construction the digital 

data encode system further comprises a discrete cosine 

transform means for performing discrete cosine transform 

on the digital data signals upon receipt of them and 
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supplying the obtained transformed signals to the water 

mark data inserting device as a subject of inserting the 

water mark data therein, and an inverse discrete cosine 

transform means, receiving the processed signals with 

the water mark data inserted therein by the water mark 

data inserting device, for performinq inverse discrete 

cosine transfonn on them and supplying the obtained 

inversely-transformed signals as water 1t111rk-embedded 

digital data signals. 

In another preferred construction, the digita'l 

data encode system further comprises a spectrally-

resol ving means for spectrally resolving the digital 

data signals upon receipt of them and supplyinq the 

obtained resolved signa1s to the water mark-data 

inserting device as a subject of inserting the water 

mark data therein, a sampling means for samplinq the 

processed siqnals with the water mark data inserted 

therein by the water mark data inserting device to 

supply sampling signals, and an image compression means 

for converting the sampling sign~ls into imaqe­

compressed siqnals and supplying the obtained ·digital 

data compression data signals with the water mark 

embedded therein. 

In another preferred construction, the digital 

data signals bein9 of a diqital d~ta signal consisting 

of a series of .image frames, 

further comprises an encoding means for 
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encoding the d~gital signals with the water mark data 

inserted therein by use of the water mark data insertinq 

device, and an encode controlling means for controlling 

the encoding means so to perform encoding processinq in 

a plurality of kinds of picture types corresponding to 

the encoding methods, 

the water mark data inserting control means 

comprises water mark data storing means for storinq a 

plurality of different water mark data prepared 

correspondingly to a plurality of picture types for use 

in the encodinq means and the encode controlling means, 

and a water mark data selection output means for, 

depending on the picture type decided by the encode 

controllin9 means, selecting the corresponding water 

mark data from the water mark data storing means and 

supplyinq it to the water mark data insertinq device. 

In another preferred construction, the digital 

data signals being of a digital data signal consisting 

of a series of image frames, 

further comprises a spectrally-resolving means 

for dividing the image of the digital data siqnals into 

blocks of a predetermined size, spectrally ~esolving the 

corresponding digital data signals in every block, and 

supplying the optained resolved siqnals to the water 

mark data inserting device as a subject of inserting the 

water mark data therein, an encoding means for encodinq 

the digital signals with the water mark data inserted 
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therein by use of the water mark data inserting device, 

and an encode controlling means for controllinq the 

encoding means so to perform encoding processing in a 

plurality of kinds of picture types, 

the water mark data inserting control means 

comprises water mark data storing means for storing a 

plurality of different water mark data prepared 

correspondingly to a plurality of picture types for use 

in the encoding means and the encode controlling me~na, 

and a water mark data selection output means for, 

depending on the picture type decided by the encode 

controlling means, selectinq the corresponding water 

mark data f ron the water mark data storing means and 

supplying it to the water mark data inserting device, 

~he water mark data inserting .device comprises 

a partial average calculator for calculating the average 

of the absolute values of three points around each 

element in the resolved signals supplied from the 

spectrally-resolvinq means, as a partial average, a 

first multiplier for multiplying the water mark data 

supplied from the water mark data inserting control 

means by the output data of the partial averaqe 

calculator in every element, a second maltiplier for 

multiplyinq each element of the output data of the first 

multiplier by a predetermined constant,·and an adder for 

adding the output data of the second multiplier and the 

resolved signals supplied from the spectrally-resolving 
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meano in every element. 

Accordinq to the second aspect of the 

invention, a digital data encode system having a water 

mark data insertinq unit includinq a water mark data 

inserting control means for insertinq water mark data 

into digital data signals having a series of field data 

by control of a water mark data insertinq device and a 

water :mark data detecting unit including a water inark 

data detecting means for detecting the water mark data 

from the digital data signals with the water mark data 

added thereto by the water mark data inserting unit, 

the diqital data aiqnals being of a diqital 

data signal consisting of a series of image frames1 

the water mark data inserting unit further 

comprising 

an encoding means for encoding the digital 

data signals ~ith the water mark data inserted therein 

by use of the water mark data inserting device, and 

an encode controlling means for controllinq 

the encoding means so to perform encoding processing in 

a plurality of kinds of picture types corresponding to 

the encoding methods; 

the water mark data inserting control means 

compriainq 

f irat water mark data storing means for 

storing a plurality of different water mark data 

prepared correspondingly to a plurality of picture types 
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for use in the encoding means and the encode controlling 

means, and 

a water mark data selection output means for, 

depending on the picture type decided by the encode 

controlling means, selecting the correspondinq water 

mark data from the first water mark data storing means 

and supplying it to the water mark data insertinq device, 

the water mark detecting unit comprising 

a decoding means for decoding the digital data 

signals encoded by the encoding means of the water mark· 

data inse~ting device, and 

a display controlling means for controlling 

display depending on the data decoded by the decoaing 

means according to the content of the water .mark data 

inserted in the digital data signals or according to its 

presence; 

the water .mark data detecting means comprising 

a water mark data extracting device for 

extracting candidate data, that is a candidate of the 

water mark data, from the data decoded by the decoding 

means, 

a second water mark data storing means for 

storing the same water mark data as the plurality of 

water mark data stored in the first water mark data 

storing means of the water mark data inserting control 

means in the water mark data inserting device, 

a water mark data .selection output means for 
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selecting the corresponding water mark data from the 

second water mark data storinq means accordinq to the 

picture type in the encoding processing to be recognized 

in the decoding processinq by the decodinq means and 

supplying it, and 

a statistical similarity judging mean for 

making a comparison between the candidate data extracted 

by the water mark data extracting device and the water 

mark data supplied by the water mark data selection 

output means, judging the statistical similarity thereof, 

and notifying the display controlling means of the 

judqement result. 

In t.he pref erred conetrubtion, the water mark 

data inserting unit further comprises a spectrally­

resolvin9 means for dividing the imaqe of the digital 

data signals into blocks of a predetermined size, 

spectrally resolving the corresponding digital data 

signals in every blo~k, and supplyinq the obtained 

resolved signals to the water mark data inserting device 

as a subject of inserting the water mark data therein; 

the water mark data inaertinq device comprises 

a partial averaqe calculator for calcul4tin9 the average 

of the absolute values of three points around each 

element in the resolved signals supplied from the 

spectrally-resolving means, as a partial average, a 

first multiplier for multiplyinq the water mark data 

supplied from the water mark data inserting control 
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means by the output data of the partial average 

calculator in every element, a second multiplier for 

maltiplyinq each element of the output data of the first 

multiplier by a predetermined con~tant, and an adder for 

adding the output data of the second multiplier and the 

resolved aiqnals supplied from the spectrally-resolving 

means in every ~lement, 

the water mark data extracting device of the 

water mark data detectinq means comprises a partial 

average calculator for calculating the average of the 

absolute values of three points around the block data 

decoded by the decoding means as a partial average, and 

a divider for dividdng the block data decoded by the 

decodinq means by the output data of the partial average 

calculator. 

According to the third aspect of the invention, 

a water mark data insertinq method for inserting water 

mark data in di~ital data signals ha~inq a series of 

field data by use of a water mark data inserting device, 

comprising 

a step of, after dividinq the digital data 

signals by a predetermined reference, inserting a 

plurality of different water mark data prepared 

correspondingly to the division into the respective 

digital data of the corresponding divisions, by use of 

the water mark data insertinq device. 

In the preferred construction, the digital 
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data signals are of a digital data signal having a 

series of field data consistinq of odd fields and even 

fields of a series of image frames, 

further comprising the steps of: 

a step of storing first and second wat~r mark 

data dif fereot from each other and prepared for every 

odd field and every e~en field, 

a step of judging whether the digital data 

signal le of the odd field or the even field one after 

another, 

a step of selecting one of the first and 

second water mark da~a as the water mark data to be 

inserted in the digital data signals, according to the 

judgement result in the field judging step, 

a step of spectrally resolving ~he digital 

data signals, and 

a step of, with respect to the frequency 

analyzed data, as a subject of inserting the water mark 

data therein, obtained as a result of the spectrum 

resolution in the spectrally resolvinq step, inserting 

the first water mark data into the frequency analyzed 

data of the odd field or inserting the second water mark 

data into the frequency analyzed data of the even filed, 

accord!nq to the selection result in the water mark data 

selecting etep. 

In the preferred construction, the water mark 

data insertinq method further comprises a step of 
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storinq three kinds of different water mark data 
. 

prepared for every brightness component, first color-

difference component, and second color-difference 

component in the siqnal components of the digital data 

signals, a step of judging the signal components of the 

digital data signals one after another, a step of 

selecting one of the above three kinds of water mark 

data as the water mark data to be inserted in the 

digital signal data, according to the judqement result 

in the siqnal component judginq step, a step of 

spectrally resolving the digital data siqnals, and a 

step of, with respect to the frequency analyzed data, as 

a subject of inserting the water mark data therein, 

obtained as a result of the spectrum resolution in the 

spectrally resolving step, insertinq the water mark data 

prepared correspondingly to the brightness component 

into the data of the briqhtness component, insertinq the 

water mark data prepared oorreapondingly to the first 

color-difference component into the data of the first 

color-difference component, or inserting the water mark 

data prepared correspondinqly to the second color­

difference component into the data of the second color­

dif ference component, according to the selection result 

in the water mark data selecting step. 

In the preferred construction, the water mark 

data insertinq method further comprises a atep of 

storing three kinds of different water mark data 
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prepared for every red-component, green-component, and 

blue-component in the signal components of the digital 

data signals, a step of judging the siqnal components of 

the diqital data signals one after another, a step of 

selecting one of the above three kinds of water mark 

data as the water mark data to be inserted in the 

digital signal.data, according to the jadqement result 

in the signal component judging step, a step of 

spectrally resolving the digital data signals, and a 
. 

step of, with respect to the frequency analyzed data, as 

~ subject of inserting the water mark data, obtained as 

a result of the spectrum resolution in the spectrally 

resolving step, inserting the water mark data prepared 

correspondingly to the red-component into the data of 

the red-component, inserting the water mark data 

prepared correspondingly to the green-component into ~he 

data of the green-component, or inserting the water mark 

data prepared correspondingly to the blue-component into 

the data of the blue~component, according to the 

selection resu~t in the water mark data selectinq step. 

In another preferred construction, the water 

Dlllrk data inserting method· further comprises a step of 

storinq a plurality of different water mark data 

prepared for every plurality of picture types 

corresponding to the encoding methods in encoding the 

digital data signals, a step of judging the signal 

components of the digital data signals one after another, 
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a step of selecting one of the above three kinds of 

water mark data, as the water mark data to be inserted 

in the digital signal data, according to the judqement 

result in the signal component judging step, a step of 

spectrally resolving the digital data signals, and a 

step of, with .respect to the frequency analyzed data, as 

a subject of inserting the water mark data therein, 

obtained aa a result of the spectrum resolution in the 

spectrally resolving step, inserting the wateJ: mark data 

prepared correspondingly to the picture type, according 

to the selection result in the water mark data selecting 

step. 

According to another aspect of the invention, 

a computer readable memory for storinq a control program 

for controlling a digital data encode system having a 

water mark data inserting control means for inserting 

water mark data into digital data siqnals having a 

series of field data by use of a water mark data 

inserting device, the control program comprising 

a step of, after dividing the diqital data 

signals by a predetermined reference, insertinq a 

plurality of different water mark data prepared 

correspondingly to the division into the respective 

digital data of the corresponding division, by use of 

the water mark data inserting device. 

other abjectsr features and advantages of the 

present invention will become clear from the detailed 
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description given herebelow. 

SRIEF DESCBIPTIQN OF TUB DBAWINGS 

The present invention will be understood more 

fully from the detailed description given herebelow and 

from the accompanying drawings of the pref erred 

embodi•nt of the invention, which, however, should not 

be taken to be !imitative to the invention, but are for 

explanation and understanding only. 

In _the drawings: 

Fig. 1 is a block diagram showing a 

constitution of a digital data encode system according 

to a first embodiment of th~ present invention. 

Fig. 2 is a flow chart showing an operation of 

the first embodiment. 

Fiq. 3 is a block diagram showing a 

constitution of a digital data encode system according 

to a second embodiment of the present in,,-ention. 

Fig. 4 is a flow chart showing an operation of 

the second embodiment. 

Fiq. 5 is a block diagram showinq a· 

constitution of a digital data encode system according 

to a third einbodimen~ of the present invention. 

Fig. 6 is a flow chart showing an operation of 

the third embodiment. 

Fiq. 7 is a block diagram ahowinq a 

constitution of a digital data enoode system according 
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to a fourth embodiment of the present invention. 

Fig. 8 is a block diagram showing a 

constitution of a digital data encode system aecordinq 

to a fifth embodiment of ·the present invention. 

Fig. 9 is a flow chart showing an operation of 

the fifth embodiment. 

Fig. 10 is a block diagram showing a 

constitution of a detectinq device for detecting the 

water mark from the data having the water mark inserted 

therein according to the fifth'.embodiment. 

Fig. 11 is a flow chart showing an operation 

of the detecting device of Fig. 10. 

Pig. 12 is a block diagram showing a 

constitutional example of the conventional digital 

encode system. 

Fig. 13 is a block diagram showing another 

conatitutional example of the conventional digital data 

encode system. 

DESCRIPTION OF THE PRBF!!RBBQ E!BODIM11% 

The preferred embodiment of the present 

invention will be discussed hereinafter in detail with 

reference to the accompanying drawings. In the following 

description, numerous specific details are set forth in 

order to provide a thorough understandinq of the present 

invention. It will be obvious, however, to those skilled 

in the art that the present inven~ion may be practiced 
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without these specific details. In other instance, well-

known structures are not shown in detail in order to 

unnecessary obscure the present invention. 

Fig. 1 is a block diagram showing a 

constitution of a digital data encode system according 

to a first embodiment of the present invention. Ni th 

reference to Fig. l, the encode system of the-embodiment 

comprises a DCT (diaarete coeine transform) unit 110. a 

field judging unit 120, a water mark data selection 

ou~put unit 130, a water mark data inserting device 140; 

and an inverse DCT (inverse discrete cosine transform) 

·unit 150. Fig. 1 shows only the characteristic 

;components of the embodiment, while the description of 

other general components is not shown there. 

Each ~omponent may be realized by an 

infc1'1Qatio~ p~cceasor and a storage controlled by a 

computer program (hereinafter, referred to as a control 

program) in a personal computer, a work station or ~he 

other computer system. The information processor 

includes an internal memory for storing data, a signal 

input port, and a signal output port, and executes 

processing according to the control program. Any siqnal 

input port will do as far as it can receive original 

image data or its corresponding datar and any signal 

output port will do as far aa it can supply the water 

mark-embedded image data, water mark-embedded MPEG 

stream, or its corresponding data. The control proqram 
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can be provided stored in a magnetic diek, a 

semiconductor memory, or other storing mediam, so to be 

loaded in the information processor. A storing medium is 

not restricted to a particular form, but will do as far 

as an ·information processor can read out therefrom. 

In the above components, upon receipt of the 

digital data signal (hereinafter, referred to as the 

ori9inal image data) 101 havinq a series of field data 

consisting of odd fields and even fields in a series of 

image frames, the DCT unit 110 performs discrete cosine· 

~ansform and supplies a frequency component signal 102 

to the water mark data inserting device 140. The 

original image data having such a data structure 

includes a digitalized interlace signal obtained by 

interlaced scanninq, for example, similarly to the 

television signal in N'I'SC (National Television System 

Committee) tnethod. In this case, the original image dat~ 

101 has a data structure where odd fields and even 

fields are disposed by turns. However, in the present 

invention, it is not restricted to this structure but it 

will do as far as the boundary between each field is 

definite. 

The field judqinq unit 120r upon receipt of 

the original imaqe data 101, judges whether the field 

under processing is odd field or even field, and 

supplies the field judgement information 103 indicating 

the judgement result to the water mark data selection 
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output unit 130. Field may be judqed by use of a 

synchronous siqnal, for example, in case of the 

interlaced siqnal as mentioned above. Alternatively, 

when the original imaqe data 101 has a data structure 

where another information for indicatinq odd field or 

even field is attached ta each field, field may be 

judged by use of the information. Namely, it is 

preferable to·select and change the field judgement 

method in the field judging unit 120 properly according 

to the data structure of the original image data 101. 

The water mark data selection output unit 130 

ia storing a first and· second water mark data 131 and 

132. 'l'he water mark data selection output unit 130, upon 

receipt of the field judgement information 103 supplied 

from the field judginq unit 120, judges whether the 

f !eld judgement information 103 designates an odd field 

or an even field. Further, the water mark data aeleotion 

output unit 130 selects the first water mark data 131 

when the field judqement information 103 designates an 

odd field, and supplies it as the water mark data 104 to 

the water mark data insertinq device 140. While, the 

water mark data selection output unit 130 selects the 

second water mark data 132 when the field judgement 

information 103 designates an even field, and supplies 

it as the water mark data 104· to the water mark data 

inserting.device 140. 

The water mark data insertinq device 140, upon 
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receipt of the frequency component signal 102 from the 

DCT unit 110 and the water mark data 104 selected and 

supplied by the water mark data selection output unit 

130, inserts the water mark data 104 in the frequency 

component signal 102 -and supplies the frequency 

component aiqnal 105 with the water mark-embedded 

therein to the inverse DCT unit 150. The water mark data 

inserting device 140 may have the same structure as the 

water mark data inserting device 1240 of the above­

mentioned conventional technique 4 • The frequency 

COlllponent signal 102 is obtained by converting the 

.original imaqe data 101 in the frequency components, 

naturally including the content corresponding to the odd 

and even fields. The water mark data 104 received from 

the water mark data selection output unit 130 ia 

selected correspondingly to the field as mentioned above. 

Aecording, even in the case where the water mark data 

insertinq device 140 has the same structure as the 

conventional technique, if the water mark data 104 is 

inserted in the frequency component siqnal 102 according 

to the selection result of the water mark data selection 

output uni~ 130, the first water mark data 131 can be 

embedded in the content correapondinq to the odd field 

of the original image data 101 and the second water mark 

data 132 can be embedded in the content corresponding to 

the even field. 

Upon receipt of the water mark-embedded 
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frequency component siqnal 105 supplied from the water 

ma~k data inserting device 140, the inverse DCT unit 150 

perf orma inverse discrete cosine transform and supplies 

the water mark-embedded image data 106. 

With reference to the flow chart of Fig. 2, an 

operation of the embodiment will be described. As 

mentioned above, when realizinq the encode system of the 

eulbodim.ent in a computer system, a control program for 

controlling the information processor includes, at least, 

inatructions for the information processor perf orminq 

the following respective steps, thereby ma.king the 

information processor insert the water mark data in the 

original image data supplied from the signal input port. 

At first, the firat and second water mark data 

131 and 132 are stored into the.piemory of the water mark 

data selection output unit 130 (Step 201). At this time, 

the f irat and second water mark data 131 and 132 may be 

provided stored in the same storing medium toqether with 

the control program, o~ they may be provided separately 

from the control program, which is not subject to any 

restriction. 

When the signal input port receives the 

original image date 101, the field judqin; unit 120 

makes a judgement of the field witb respect to the 

received original data one after another whether it ia 

an odd field·or an even field (Step 202). 

According to the judgement raault by the f iald 
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judging unit 120 in Step 202, the water mark data 

selection output unit 130 selectively asaiqns the firs~ 

water mark data to the odd field and the second water 

mark data to the even field and supplies as such (Step 

203). 

The DCT unit 110 performs the discrete cosine 

transform procesain9 on the received original image data 

101 (Step 204). Any processing will do in this step aa 

far as it is tha processing of converting the original 

image data 101 in the frequency components by the · 
. 

apectrum resolution. Thouqh this step is positioned 

after Step 203 in Fig. 2, it shall be actually performed 

simult•neously with Steps 202 and 203. 

The water mark data inserting de~ice 140, 

ac~ording to the selection result of the water merk data 

~ selection output unit 130 in Step 203, inserts the first 

water mark data in the odd field ~nd inaarts the second 

water mark data in the even field (Step 205), in the 

resultant data 102 obtained through the spectrum 

resolution by the OCT unit 110 in Step 204. 

,. 
The inverse OCT unit 105 theraafter·converts 

the wa~er mark-embedded frequency component signal 105 

supplied from the water mark data insertinq device 140 

into the image data and supplies the same (Step 206). 

Thus, according to. the diqital data encode 

system of this embodiment, the water mark-embedded image 

data with two water mark data embedded therein can be 
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obtained. Further, accordinq the embodiment, two water 

mark data can be inserted by the uaa of one water mark 

d~ta inserting device. Therefore, two water mark data 

can be inserted by use of the same circuit size as the 

conventional technique 4. 

To make the description clearly, this 

embodiment has been described with individual functions 

as the OCT unit 110, the field judgin9 unit 120, the 

water mark data selection output unit 130, and the water 

mark data insercing device 140. otherwise they may be 

all integrated in water mark data insertinq means. At 

thia time, the signal supplied from ~ha water mark data 

inserting means is the same as the water mark~embedded 

frequency component aiqnal 105 supplied from the water 

mark data inserting device 140. If the water mark data 

inserting means includes the inverse DCT unit 150, the 

signal supplied from the water mark data inserting means 

is the same as the water mark-embedded imaqa data 106. 

Thouqh the OCT unit 110 is adopted here, by 

way of Gn example of means for aupplyinq the resolution 

signal. (frequency compo~ent signal 102) through the 

spectrum resolution, any means will do as far as it can 

convert the input signal in the frequency components. 

Fig. 3 is a block diaqram ahowin9 a 

constitution of a digital data encode system according 

to a second embodiment of the present invention. With 

reference to Pig. 2, the encode system of.the embodiment 
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comprises a DCT unit 110, a field judqinq unit 120, a 
. water mark data selection output unit 130, a water mark 

data insertinq device 140, and a quantizing unit 160, 

and a variable-lenqth encoder 170. Fiq. 3 shows only the 

characteristic components of the embodiment, while the 

description of other qen~al components is not shown 

there. 

Instead of the inverse DCT unit 150 in the 

encode system of the first embodiment as shown in Fig. 1, 

the encode system of the second embodiment comprises the 
quantizing unit 160, receiving the water mark-embedded 

frequency component aiqnal 105 supplie_d from the water 

mark data inserting- device 140,' for sampling and 

quantizing the signal data and the variable-length 

encoder 170 for, upon receipt of the signal 107 

quantized by the quantising unit 160, performing the 

variable-length encoding. The same numerals are attached 

to the DCT unit 110, the field judging unit 120, the 

water mart data selection output unit 130, and the water 

mark data inserting device 140, which are constituted in 

the same way as the respective components of the encode 

system of the first embodiment, so to omit their 

description. The quantizinq unit 160 and the variable­

length encoder 170 may be realized by an information 

processor and a storage of a .personal computer, a work 

station, o~ the other computer system, under the control 

of the contro~ program, similarly to the other 
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components. . 

Thus constituted encode system of this 

embodiment inserts two kinds of water mark data into the 

input original imaqe data 101 by a se~ies of processing 

(Steps 401 to 405) similar to the first embodiment as 

described with reference to Fig. 2, quantizes it (Step 

406), and qenerates the water mark-embedded MPBG stream 

108 to supply it finally (Step 407), as illustrated in 

the flow chart of Fig. 4. 

In this embodiment, though the description bas 

been made in the case of perf oriaing the MPBG compression 

with the quantizing unit 160 and the variable-length 

encoder 170 disposed after the water mark data inserting 

device 140, it is needless to say that it can be applied 

to another image data compression technique in the same 

concept. Huaely, as far as it is provided with sampling 

means for sampling the water mark-embedded frequency 

component signal 105 to supply the sampling signal and 

image data compression 11\eans for processing the sampling 

signal into a data compressed signal to supply the 

digital data compression signal with the water :mark­

embedded therein, it is not restrict.ad to this 

constitution of the embodiment. 

Pig. s is a block diagram showing a 

constitution o~ a digital data encode system according 

to a third eftlbodiment of the present invention. With 

reference to Fig. 5, the encode system of the embodiment 
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comprises a DCT unit 110, a siqnal component judging 

unit 180, a water mark data inserting device 140, and an 

inverse DCT unit 150. Fig. 3 shows only the 

characteristic components of the embodiment, while the 

description cf other general components is not shown 

there. 

In the above constitution, the same numerals 

are atuched to.the DC'.I! unit 110, the water mark data 

inserting device 140, and the inve~se DCT unit 150, 

which are constituted similarly to the respective · 

components of the encode system of the first embodiment 

as shown in Fig. 1, thereby omitting their description. 

irll!e signal component judging unit 180 and the water mark 

data selection output unit 190 may be realized by an 

inf orma~on processor and a storage of a personal 

computer, a work station, or the other computer system, 

under the control of the control proqram, similarly to 

the other components. 

'!'he signal component judging unit 180, upon 

receipt of the original image data 101 inclndinq Y­

component(brightnees component), U-component(first 

color-difference component), and V-component(second 

color-difference component), judges whether the signal 

components under processing is Y-siqnal, u-signal, or v­
signal, and supplies the signal component judgement 

information 109 indicating the judgement result to the 

water mark data selection output unit 190. 



···--··-·-·-----·· ···-·-··------

- 41 -

The water mark data s~lection output unit 190 

is storing three kinds of.water mark data 191, 192, and· 

193 which are prepared correspondingly to Y-component, 

U-component, and v-component. Upon receipt of the signal 

component judgement information 109 supplied from the 

signal component judging unit 180, the unit 190 selects 

the corresponding one of the water mark data 191, 192, 

and 193 according to the signal component indicated by 

the signal component judqement information 109 and 

supplies the result to the water mark data inserting 

device 140 as the water mark data 104. 

An operation of the embodiment will be 

described with reference to the flow chart of Fiq. 6. At 

first, three kinds of water mark data 191, 192, and 193 

prepared correspondingly to Y-component, 0-component, 

and V-component are stored in the metno%'Y of the water 

mark data selection output unit 190 (Step 601). 

When the signal input port receives the 

original imaqe data 101, the signal component judqing 

unit 180 judges the signal component of the input 

original image data 101 one after another (Step 602). 
' 

According to the result judqed by the signal 

component judqinq unit 180 in step 602, the water mark 

data selection output unit 190 selectively assigns the 

water mark data corresponding· to the signal component of 

the image data 101 and supplies the same (Step 603). 

Since the processinq later than the spectrum 
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resolution of the oriqinal image.data 101 by the DCT 
" 

unit 110 hae the same operation as that later than Step 

204 according to the first embodiment as illustrated in 

Fig. 2, their description is omitted (Steps 604 to 606). 

As mentioned above, the digital data encode 

system of the embodiment can obtain the water mark­

embedded imaqe data with three kinda of water mark data 

inserted therein correspondingly to Y-component, u­

component, and v-component of the original imaqe data 

101. 

Fig. 7 is a block diagram showing a 

constitution of a digital data encode system according 

to a fourth embodiment of the present invention. With 

reference to Fig. 1, the encode system of the embodimen~ 

has ~he same.structure as the encode system accordinq to 

the third embodiment as shown in Fig. s. Where, the 

original image data 101 to be supplied to the DCT unit 

110 4Dd the signal component judging unit 180 is image 

data including·R-component(red component), G­

component(green component), and B-component(blue 

component). Therefore, the signal component judging unit 

180 judges whether the signal component of the oriqinal 

image data 101 under processing is R-signal, G-signal, 

or B-signal and supplies the result as· the signal 

component judgement information 109. The water mark data 

selection output unit 190 stores three kinds of water 

mark data 19lr 192, and 193 prepared correspondingly to 
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R-eomponent, G-component, and B-component, and selects 

the corresponding one of the water mark data 191, 192, 

and 193 according to the signal component indicated by 

the signal component judgement information 109, so to 

supply the same. 

The operation of the embodiment is similar to 

the operation of the third embodiment as shown in Fig. 6 

other than the processing of dividing the signal 

component of the original image data 101 into R­

component, G-component, and B-component, thereby 

omitting the description thereof. This embodiment can be 

applied t9 the case of forming the image data by red 

component (R-component), green component (G-component), 

and blue component (B-component) like a personal 

computei:. 

As means of extracting the water mark data 

from the water mark-embedded image data or water mark­

embedded compressed digital data generated by the above­

mentioned four embodiments, the same method as the 

conventional technique 4 may be used, or other 111ethod 

with no need of any oriqinal image data may be used. Por 

example, the technique for extractinq the water mark 

data inserted in the frequency components, in the 

existing conventional technique for extracting the water 

mark data, may be generally applicable. Therefore, it 

may be used for the combination of the copy protected 

information included in the water mark data ~nd the 
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reproducing device having a particular function as 

mentioned in the conventional technique. 

Fiq. 8 is a block diagram showing a 

constitution of an inserting device for inserting water 

mark data in imaqe data, in the digital data encode 

ayatem according to the fifth embodiment of the present 

invention. Fig. 10 is a block diagram showing a 

constitution of a detecting device for detecting the 

water mark data inserted in the image data, in the 

encode system of the embodiment. In this embodiment, the 

image data subjected to discrete cosine transform (or 

spectrum resolution) is overlapped with the water mark, 

similarly to the above-mentioned four embodiments. The 

use of the detecting device as shown in Fiq. 10 enables 

detection of the water ntflrk data from the water mark­

embedded image data, without necessity of the oriqinal 

data. 

With reference to Fig. a, the encode system of 

the embodiment compt"ises a DCT unit 810. a water mark 

data inserting device 920, a ~ater mark data table for 

I-pic~ure 931, a water mark data table for P-picture 832, 

a water mark data table for B-picture 833, a selector 

840, an encod~ control unit 850, and an encode unit 860. 

Fig. 8 sh0"'1s only the characteristic components of the 

ell\bodiment, while the description of other general 

coatp0nents is omitted there. Each component of the 

embodiment may be realized by an information processor 
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and a storaqe of a personal computer, a work station, or 
. 

the other computer system, under the control of the 

control program, in the same way as the above-mentioned 

other embodiments. 

The DCT unit 810 takes out a block 102 of 8 x 8 

pixels from the original image 101 that is the subject 

of inserting the water mark data, and performs discrete 

cosine transform on the imaqe data of the block 102 

(hereinafter, referred to as block imaqe data). As means 

of converting block image data in tbe frequency 

components, the spectrum resolution may be performed 

instead of discrete cosine transform, similarly to the 

above-mentioned embodiments. 

The water mark data inserting device 820 

inserts proper wate:c mark data of the water mark data 

stored in the water mark data table for I-picture 831, 

the water mark data table for P-picture 832, and the 

water mark dat:.a table for B-picture 833, into the 

frequency component signal of the block image data 

supplied from the DCT unit 810. The detailed 

constitution and operation of the water mark data 

insertinq device 920 will be described below. 

The water mark data table for I-picture 831 

stores the water mark data for inserting I-picture, the 

water mark data table for P-picture 832 stores the water 

mark data for insertinq P-picture, and the water mark · 

data table for a-picture 833 stores the water mark data 
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for inserting B-picture. . 
The selector 840 selects one water mark data 

of the water mark data table for I-picture 831, the 

water mark data table for P-picture 832, and the water 

mark data table for B-picture 833, to supply it to the 

water mark data inserting device 820 according to the 

picture type 803 received from the encode control unit 

850. 

The encode control unit 850 decides the 

picture type ~hen encoding the bl~k image data, sends 

the picture type signal 803 to the selector 840, and 

controls the encode unit 860. · 
I 

The encode unit 860 encodes the output of the 

water mark data insertinq device 840 in accordance with 

MPEG under the control of the encode control unit 950, 

and generates and supplies the MPEG data 805. 

As illustrated in Fig. 8, the water mark data 

inserting device 820 includes a partial average 

calculator 823 for calculatinq the partial average of 

the absolute values of three points around the frequency 

component sign~l of the block image data supplied by the 

DC'l' unit 810 by the following formula (l); 

avg < t < i > > • < I £ < i-1 > I + I £ c i > I + I f < 1+1 > I > 13 ••• ( 1), 

a multiplier 821 for multiplying the water mark data 804 

to be suppli.ed by the selector 840 and the output data 
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of the partial average calculator 823, in every element, 

a multiplier 822 for multiplying each output element of 

the multiplier 821 by the constant value a for use in 

changinq the size of the water mark, and an adder 824 

for· adding tbe output data of the multiplier 822 and the 

output data of the DCT unit 810 in every element. 

Th~s-constituted water mark data ineertin9 

device 820 will perform the following calculation; 

F(i)=f(i) +avg(f(i)) Xw(i) Xconstant a ••• (2, 

Where, i is the number of each element of the frequency 

component of a block of axe pixels after zigzag scan, 

f(i) is the outpu~ data of the DCT unit 810, avg(f(i)) 

is the partial average of the absolute values of three 

points around the data, and w(i) is the value of each 

element of the water mark data 804 supplied by the 

selector 940. 

This time, an operation of the embodiment will 

be described with reference to the flow chart of Fig. 9. 

First, based on tbe processing of the ordinal MPEG 

compression, the original image 101 is taken out in 

e~ery block of BXS pixels, and the DCT unit 910 performs 

the discrete cosine transform processing on the taken 

out data (Step 901). 

The selector 840 selects a table corresponding 

to the picture type, from the water mark data table for 
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I-picture 831, the water mark data table for P-picture 

832, and the water mark data table for a-picture 833, 

according to the pietu~e type 803 supplied from the 

encode control unit 850 and supplies the water mark data 

804 to the wat.er mark data inserting device 820 (Step 

902). 

The water mark data inserting device 820 

inserts the water mark data 804 in the block imaqe data 

converted in frequency component by the DCT unit. 91~ 

(Step 903). At t.his time, the water mark data inserting' 

device 820 performs the same calculation as the above 

mentioned formula (2). 

At last~ the encode unit 860 quantizes and 

encodes the data F(_i) supplied from the water mark data 

inserting device 920 (Step 904), and generates and 

supplies the MPEG data 805 with the water mark data 

inserted therein (Step 905). 

The description will be made about a detectinq 

deviee for detecting the water mark data from the MPEG 

data 805 with the water ll\8rk data inserted therein by 

the digital data encode system. of the embodiment. With 

reference to Pig. 10, the water mark data detecting 

device of the embodiment colllprises a decode unit 1010, 

an inverse DCT unit 1020, a .display control unit 1030, a 

water mark data extracting unit 1040, an adder 1050, an 

inner product calculator 1060, a selector 1070, a water 

mark data table for I-picture 1081, a water mark data 
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table for P-picture 1082, a water mark data table for B­

picture 1083, and a statistical similarity calculator 

1090. Fig. 10 shows only the characteristic components 

of the detectinq device of the embodiment, while the 

description of other general components is omitted. Bach 

component of the detectinq device of the embodiment may 

be reali~ed by an information processor and a storage of 

a personal computer, a work station, or the other 

computer system, under the control of the control 

program. 

The decode unit 1010 recei~es the MPEG data 

805 with the water mark data inserted therein, for 

6xample, supplied from the digital data encode system 

according to the fifth embodiment as shown in Fig. 8, so 

to decode and inversely quantize it. The output data of 

the decode unit 1010 is transferred to the inverse DCT 

unit 1020 and the water mark data extracting unit 1040. 

The decode unit 1010 judges the picture type of. the MPEG 

data, generates the picture type signal 1001 and 

supplies it to the selector 1070. 

The.inverse DCT unit 1020, upon receipt of the 

output data of the .decode unit 1010, performs the 

inverse discrete cosine transform processing on it, to 

generate and supply the image data 1004. The image data 

1004 is supplied to the display control unit 1030. 

The water ma~k data e~tracting unit 1040 

detects the data of 8X9 pixel block unit that may become 
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a candidate of the water mark data, from the output data 

of the decode unit 1010 and supplies it. The detailed 

constitution and operation of the water mark data 

extracting unit 1040 will be described later. 

The adder 1050, upon receipt of the data of 8 

xe pixel block unit supplied from the water mArk data 

extracting u~it 1040, adds the data together for one 

screen in every element and supplies the addition result. 

The selector 1070, upon receipt of the picture 

type signal 1001 from the d~ode unit 1010, selects one· 

of the water mark data table for I-picture 1081, the 

water mark data table for P-picture 1082, and the water 

mark data table for B-picture 1083, according to the 

picture type indicated by the siqnal, and supplies the 

water mark data being stored therein. 

The water mark data table for I-picture 1081, 

the water mark data -&able for P-pioture 1082. and the 

water mark data table for B-picture. 1093 respectively 

store the same water mark data as being stored in the 

wat.er mark data table for I-picture 831, the water mark 

data table for P-pieture 832, and the water mark data 

table for B-picture 833 in the encode system of Fig. a. 
The inner product calculator 1060, upon 

receipt of the output data of the adder 1050 and the 

water mark data 1002 supplied from the selector 1070, 

calculates the inner product of the both data and 

supplies it. 
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Based on the inner product of the output data 
~ 

of the adder 1050 and the water mark data 1002, supplied 

from the inner product calculator 1060, the statistical 

similarity calculato~ 1090 calculates the statistical 

similarity of the both data and supplies it. 

The display control unit 1030 receives the 

image data 1004 supplied from the inve~se DCT unit.1020 

and the output data 1003 of the statistical similarity 

calculator 1090, and performs the output control of the 

display data 1005 based on the image data 1004, 

according to the statistical similarity shown in the 

output data 1003. More specifically, if the statisticai 

similarity shown in the output data 1003 is a 

predetermined value or the more, the unit 1030 judqes 

that the same water mark data as the water mark data 

1002 has been inserted in the MPEG data 805. When the 

water ma.r:k dat~ 1002 is of the copy-protected content, 

the diaplay control unit 1030 copy protects the 

generated image data 1004 and supplies it as the display 

data 1005. 

As illustrated in Fig. 10, the wa~er mark data 

extracting unit 1040 includes a partial average 

calculator 1041 for calculating the partial averaqe of 

the absolute values of three points around the data of 8 

xi pixel clock unit to be supplied from ~he decode unit 

1010 by the followin9 formula (3) 
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avg(F(i) ):( )F{i ... l) I+ f F(i) I+ IF<i+l) I) /J ••• ( 3). 

and a divider 1042 for dividing the data F(i) to be 

supplied from the decode unit 1010 by the partial 

average avg (F(i)) to be supplied from the partial 

a~erage oalaulator 1041. 

Thus-constituted water mark data extracting 

uriit 1040 will perfol'ID the following calc~lation1 

W(i)=F(i)/av9(F(i)) ••• (4) 

Where, i is the number of each element of 8 x 8 pixel 

block, F(i) is the output data of the decode unit 1010, 

avg(F(i)) is the partial average of the absolute values 

of three points around the data, and W(i) is the data 

that would become a candidate of the water mark data to 

be supplied by the water mark data extracting unit 1040. 

This time, an operation of the embodiment will 

be described with reference to the flow chart of Fig. 11. 

First, the decode unit 1010, upon receipt of the MPEG 

data 805 to be inspected, performs the decoding 

processing in accordance with MPEG on the received MPEG 

data 805 (Step 1101). 

The inverse OCT unit 1020 performs the inverse 

discrete cosine transform processing on the data decoded 

by the decode unit 1010 and generates the iaulge data 

1004 (Step 1102). 
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The water mark data extractinq unit 1040 . 
receives the data F(i) .of exe pixel block supplied from 

the decode unit 1010, performs the calculation of the 

above formula (4), and extracts the data that would 

become a candidate of the water mark data inserted in 

the data F(i) (Step 1103). 

The adder 1050 does a sum of the data values 

for one screen in every element with respect to the 

extracted data of BXS pixel block unit supplied fr~m the 

water .mark data extracting unit 1040 (St.ep 1104). 

The selector 1070 selects a table 

corresponding to the picture type indicated in the 

picture type signal 1ooi, from the water mark data table 

for I-picture 1081, the water mark data table for P­

picture 1082, and the water mark data table £04 B­

picture 1083, according to the pic~ure type signal 1001 

supplied from the decode unit 1010, and supplies the 

water mark data 1002 to the inner product calculator 

1060 (Step 1105). 

The inner product calculator 1060 calcqlates 

the inner product of the total sum of the extracted data 

for one screen calculated by the adder 1050 and the 

water mark data 1002 supplied from the selector 1070 

(Step 1106). T'he statiat,ical similarity calculator 1090 

calculates the statistical similarity according to the 

inner product value supplied from the inne~ product 

calculator 1060 (Step 1107). 
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At last, the display control unit 1030 judqes 

whether the same water mark data as the water mark data 

1002 has been inserted in the MPEG data 805 or not, 

dependinq on the statistical similarity shown in the 

output data 1003 of the statistical similarity 

calculator 1090 (Step 1108) and performs a proper 

display control depending on the judgement result. 

Thus, the water mark data is detected from the 

MPEG data with the water mark'data inserted therei~ and 

a prcper operation can be performed in accordance with 

the content thereof. The detecting device of the 

embodhN!nt needs no original image data in detecting the 

water md.rk data. Therefore, the detecting device can be 

used in the reproducing device of a general user having 

no original image data for the detection of the water 

mark data .. 

Thouqh the embodiment adopts MPEG data as the 

data to be transferred from the wa~er mark data 

inserting device to the detecting device, it is needless 

to say that it can be applied to the other image data 

compression teqbnique by the similar concept. ·Further, 

it may be constituted in that the water mark data is 

inserted before performing the inverse discrete cosine 

transform processing, thereby transferrinq the data as 

the water mark-embedded imag& data. 

A8 set forth hereinabove, the digital data 

encode system of the present invention is capable of 
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inoerting a plurality of water mark d~ta in one imaqe 

data, thereby ineertinq a plurality of information 

therein by tbe water mark data. 

Since the present invention divides the image 

data accordinq to the field, siqnal component, and frame, 

and inserts each water mark data correspondinq to the 

division by use of one water mark data inserting device, 

it can realiz• the insertion of a plurality of water 

mark data into one original image data at the same 

circuit size as the conventional digital data encode 

ayetem.. 

Since the present invention divides the imaqe 

data according to the field, siqnal component, and f~ame, 

and inserts each different water mark data for every 

dividing unit, it oan reduce the deterioration of the 

image quality compared with the case of inserting a 

plurality ~f water mark data in every division. 

Although the invention has been illustrated 

and described with respect to exemplary embodiment 

thereof, it should be understood by those skilled in the 

art that the foregoing and various other abanqes, 

omissions and additions may be made therein and thereto, 

without departing from the spirit and scope of tbe 

present invention. Therefore, the present invention 

should not be understood as limited to the specific 

embodiment set out above but to include all possible 

embodiments which can be embodies within a scope 
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CLA:tKS 

1. A digital data encode system having a 

water mark data inserting device for inserting wa~er 

mark data into digital data signals having a series of 

field data, comprisinq: 

a water inark data inserting control means for 

controlling inserting of said water mark by said water 

ma~k data inserting device; 

wherein said water mark data inserting control 

means divides the digital data siqnals by a 

predetermined reference and inserts a plurality of 

different water mark data prepared correspondinqly to 

the division into the respective digital data of the 

corresponding divisions by use of said water mark data 

inserting device. 

2. A digital data encode system as set forth 

in Claim 11 wherein 

said digital data signals are of a digital 

data signal having a series of field data consisting of 

odd fields and.even fields of a series of image frames, 

and 

said water mark data inserting control means 

inserts first and second water mark data different from 

each other and prepared for every odd f ilad and every 

even field into the respective corresponding fielda, by 
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use of said water mark data inserting device. 

J. A diqi tal data encode system as set f ort.h 

in Claim 1, wherein 

said digital data signals are of a digital 

data siqnal having a series of field data consisting of 

odd fields and even fields in a series of image frames, 

and 

said water data inserting control means 

comprising 

a field judging means for judging whether the 

filed data under processing is of an odd field or an 

even field upon receipt of the digital data signals, and 

a water mark data selection output means, 

storing f i~st and second water mark data different from 

each other and prepared for every odd field and every 

even field, for supplying the first water mark data to 

said water mark data inserting device when the judgement 

result designates the odd field, or supplying the second 

water mark data to said water mark data inserting device 

when the judgement result designates the even filed, 

depending on the judgement result by said field judging 

means. 

4. A digital data encode system as set forth 

in Claim 1, wherein 

said water mark data inserting control means 
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inserts a plurality of different water mark data 

prepa~ed for every signal col11Ponent of the digital data 

signals extracted by a predetermined reference into the 

respective diqital data signals of the corresponding 

signal components, by use of said water mark data 

inserting device. 

5.. A digital data encode system as set forth 

in Claim 1, wherein 

s4id water mark data inserting control means 

aompriaing 

a signal component judging means for, upon 

receipt of the digital data signals, judqing whether the 

signal component of the digital data signal under 

processing is brightness component, first color­

difference component, or second color-difference 

component, and 

a water mark data selection output means, 

storing tbree kinds of different water mark data 

prepared for every signal component of the above three 

kinds, for supplying the water mark data prepared 

correspondingly to the brightness component to said 

water mark data inserting device when the judging result 

designates the briqhtness component, supplying the water 

mark data prepared correspondingly to the first color­

dif ference component to said water mark data inserting 

device when the judgement result desiqnates the first 
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color-difference component, or supplyinq the water mark . 
data prepared correspondingly to the second color-

difference component to said water mark data inserting 

device when the judgement result designates the second 

color-difference component, depending on the judgement 

result of sa~d signal component judging means. 

6. A digital data encode system as set forth 

in Claim 1, wherein 

said water mark data inserting control means 

comprising 

a signal component judging means for, upon 

receipt of the digital data signals, judging whethe~ the 

signal component of the digital data signal under 

processing is red-component, green-component, or blµe­

component, and 

a water mark data selection output means, 

storing three kinds of different water mark data 

prepared for every signal component of the above three 

kinda, for supplying the water mark data prepared 

correspondingly to the red-component to said water mark 

data inserting device when the judgement result 

designates the red-component, supplying the water mark 

data prepared correspondingly to the qreen-component to 

said water mark data inserting device when the judgement 

result designates the green-component, or supplying the 

water mark data ___ ~ared correspondingly to the blue-
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component to said water mark data inserting device when 

the judgement result designates the blue-component, 

depending on the judgement result of said signal 

component judginq means. 

7 • A digital data encode system as set forth 

in Claim 1, further comprising 

a spectrally-resolving means for spectrally 

resolvinq the diqital da~a siqnals upon receipt of them 

and supplying the obtained resolved signals to said 

water mark data inserting device as a subject of 
. ' 

inserting the water mark data therein. 

e. A diqital data encode system as set forth 

in Claim 1, further comprising 

a spectrally-resolving means for spectrally 

resolving the digital data signals upon receipt of then, 

and supplying the obtained resolved signals, as a 

subject of inserting the water mark data therein, to 

said water mark data inserting device, and 

an inversely-convertin9 means, receiving the 

processed signals with the water mark data inserted 

therein by said water mark data inserting device, for 

inversely convertinq the spectrally-resolved data and 

supplying the obtained inversely-conve~ted siqnals as 

water mark-ea.bedded digital data aignala. 
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9. A digital data encode system as set forth 

in Claim 1, further comprising 

a discrete cosine transform means for 

perfonn.i.ng discrete cosine t~ansform on the digital data 

siqnals upon receipt of them and supplying the obtained 

transformed signals to said water mark data insertinq 

device as a subject of inserting the water mark data 

therein, and 

an inve~se discrete cosine transform means, 

receiving the processed signals with the water mark data 

inserted therein by said water mark data inaertinq 

device, for performing inverse discrete cosine transform 

on them and eupplying'the obtained inversely-transformed 

signals ae water mark-embedded digital data signals. 

10. A digital data encode system as set forth 

in Claim 1, further comprising 

a spectrally-resolving means for spectrally 

resolving the digital data signals upon receipt of them 

and supplying.the obtained resolved siqnals to said 

water mark data inserting device as a subject of 

inserting the water mark data therein, 

a sampling means for sampling the processed 

siqnals with the water mark data inserted therein by 

eaid water mark data inserting device to supply sampling 

aiqnala, and 

an image compression means for converting the 

iliiiUii 
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sampling signals into image-compressed signals and 

supplying the obtained digital data compression data 

signals with the water mark embedded therein. 

11- A digital data encode system as set forth 

in Claim 1, 

said digital data siqnale being of a digital 

data signal consisting of a series of image frames7 

further comprising 

an encoding means for encoding the digital 

signals with the water mark data inserted therein by nae 

of said.water mark data inserting device, and 

an encode controlling means for controlling 

aaid encoding means so to perform encodinq processing in 

a plurality of kinds of picture types corresponding to 

the encoding methods, 

said water mark data inserting control means 

comprising 

water mark data storing means for atoring a 

plurality of different water mark data prepared 

correspondingly to a plurality of picture types for use 

in said encoding means and said encode controlling means, 

and 

a water mark data selection output means for, 

depending on the picture type decided by said encode 

controlling means, selecting the corresponding water 

mark data from said water mark data storing means and ------
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supplying it to said water mark data insertinq device. 

12. A digital data encode system as set forth 

in Claim 1, 

said digital data aiqnals being of a digital 

data signal consisting of a series of image frames; 

further comprising 

a spectrally-resolving means for dividing the 

iJDage of the digital data siqnals into blocks of a 

predetermined sise, spectrally resolving the 

corresponding diqital data signals in every block, and 

supplying the obtained resolved siqnals to said water 

mark data inserting device as a subject of inserting the 

water mark data therein, 

an encoding means for encoding the digital 

signals with the water mark data inserted therein by use 

of said water maxk data inserting device, and 

an encode controlling means fo~ controlling 

said encoding means so to perform encodinq processlnq in 

a plurality of kinds of picture types, 

said water mark data inserting control means 

comprising 

water mark data storing means for storing a 

plurality of different ~ater mark data prepared . 
correspondingly to a plurality of picture types for use 

in said encodinq means and said encode controllinq means, 

and 
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a water mark data selection output means for, 

depending on the picture type decided by said encode 

controlling means, selecting the corresponding water 

mark data from said water mark data storing means and 

supplying it to said water mark data inserting device, 

said water mark data inserting device 

comprising 

a partial average calculator for calculating 

the averaqe of the absolute values of three points 

around each element in the resolved signal~ supplied 

from said spectrally-resolving means, as a partial 

average, 

a first multiplier for multiplyinq the water 

mark data supplied from said water mark data inGerting 

control means by the output data of said partial avera9e 

calculator in every element, 

a second multiplier for multiplying each 

element of the output data of said first multiplier by a 

predetermined constant, and 

an adder for addinq the output data of said 

second multiplier and the resolved signals supplied from 

said spectrally-resolv.ing means in every element. 

13. A digital data encode system having a 

water mark data inserting unit including a water lll!trk 

data inserting control means for inserting water mark 

data into digital data signals having a series of field 
- ---·---· ---·--·-·--··--
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data by control of a water mark data insertinq device 

and a water mark data detecting unit including a water 

mark data detecting means for detectinq the water mark 

data from the digital data siqnals with the water mark 

data added thereto by said water mark data inserting 

unit: 

said digital data signals being of a diqital 

data signal consisting of a series of image frames; 

said water mark data inserting unit further 

comprising 

an encoding means for encoding the digital 

data signals with the water mark data inserted therein 

by use of said water mark data inserting device, and 

an encode controlling means for controllinq 

said encoding means so ~o perform encoding processing in 

a plurality of kinds of picture types corresponding to 

the encoding methods1 

said water mark data inserting control means . 

comprising 

first water mark data storing means for 

storing a plurality of different water mark data 

prepared correspondingly to a plurality of picture types 

for use in said encoding means and said encode 

controlling means, and 

a water mark data selection output means for, 

depending on the picture type decided by said encode 

controlling means, selecting the correspondinq water 
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mark data from said first water mark data storinq means 

and supplying it to said water mark data inaerting 

device, 

said water mark detecting unit comprising 

a decoding means for decoding tbe digital data 

signals encoded by said encoding means of said water 

mark data inserting device, and 

a display controlling means for controlling 

display depending on the data decoded by said decoding 

means according to the content of the water .mark data 

inserted in the digital data signals or according to its 

presence1 

said water mark data detecting means 

comprising 

a water mark data extracting device for 

extracting candidate data, that is a candidate of the 

water mark data, from the data decoded by said decoding 

means, 

a second water mark data storing means for 

storing the same water mark data as the plurality of 

water mark data stored in said first water mark data 

storing means of said water mark data insertinq control 

means in said water mark data inserting device, 

a water mark data selection output means for 

selecting the corresponding water mark data from aaid 

second water mark data storing meons according to the 

picture type in the encoding processing to be recognized 
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in the decoding processing by said decoding means and 

supplying it, and 

a statistical similarity judqing mean for 

making a comparison between the candidate data extracted 

by said water mark data extractinq device and the water 

inark data supplied by said water mark data selection 

output means, judq~ng the statistical similarity thereof, 

and notifying said display controlling means of the 

judgement result. 

14. A digital da:ta encode system as claimed 

in Claim 13, 

said water mark data inse~ting unit further 

comprising 

a spectrally-resolving means for dividing the 

image of the digital data siqnals into blocks of a 

predetermined si2e, spectrally resolving the 

corresponding digital data signals in every block, and 

supplying the obtained resolved signals to said water 

mark data insertinq device as a subject of inserting the 

water mark data therein; 

said water mark data inaerting device 

comprising 

a partial avera9e calculator for calculating 

the average of the absolute values of three points 

around each.element in the resolved signals supplied 

from said spectrally-reaolvinq means, aa a partial 
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average, 

a firat multiplier for multiplyinq the water 

mark data supplied from said water mark data inserting 

control means by the output data of said partial averaqe 

calcula~or in every element, 

a second multiplier for multiplying each 

element of the output data of said first multiplier by a 

predetermined constant, and 

an adder for adding the output data of s~id 

second multiplier and the resolved signals supplied from 

said spectrally-resolving means in every element1 

said water mark data extracting device of said 

water mark data detecting means comprising 

a partial average calculator for calculating 

the average of the absolute values of three points 

around the block data decoded by said decoding means as 

a partial average, and 

a divider for di~idinq the block data decoded 

by said deeodinq means by the output data of said 

partial average calculator. 

15. A water mark data inserting method for 

inserting water mark data in digital data siqnals having 

a series of field data by use of a water mark data 

inserting device, comprising 

a step of, after dividing the digital data 

signals by a predetermined reference, inserting a 
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plurality of different water mark data prepared . 
correspondingly to the division into the respective 

digital data of the correspondinq divisions, by use of 

said water mark data inserting device. 

16. A water mark data inserting method as set 

forth in Claim 15, wherein 

said digital data signals are of a digital 

data signal having a series of field data consisting of 

odd fields and even fields of a series of image frames, 

further comprising the steps of: 
' 

a step of storing first and second water mark 

data different f~om each other and prePa.red for every 

odd field and every even field, 

a step of judging whether the digital data 

signal is of the odd field or the even field one after 

another, 

a step of selecting one of the first and 

second water mark data as the water mark data to be 

inserted in the digital data signals, according to the 

judqement result in said field judging step, 

a step of spectrally resolving the diqital 

data signals, and 

a step of, with respect to the frequency 

analyzed data, as a subject of inserting the water mark 

data therein, obtained as • result of the spectrum 

resolution_ in sai~ spectrally resolving step, inserting 
--------
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the first water mark data into the frequency analy•ed 

data of the odd field or inserting the second water mark 

data into the frequency analyzed data of the even filed, 

according to the selection result in said water mark 

data selecting etep. 

17 • A water mark data inserting method as set 

forth in Claim 15, further comprising 

a _step of storing three kinda of different 

water mark data prepared for every brightness component, 

first color-difference component, and second color­

differenae eomponent in the signal components of the 

diqital data signals, 

a step of judging the signal components of the 

digital data signals one after another, 

a step of selecting one of the above three 

kinds of.water mark data as the ~ater mark data to be 

inserted in the diqital signal data, according to the 

judgement resu.lt in said signal component judging step, 

a step of spectrally resolving the digital 

data signals; and 

a step of, with respect to the frequency 

analyzed data, as a subject of inserting the water mark 

data therein, obtained as a result of the spectrum 

resolution in said spe~trally resolving step, inserting 

the water mark data prepared eorreapondingly to the 

bri9htnesa component into the data of the brightness 
-----------
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component, insertinq the water mark data prepared 

correspondlngly to the first color-difference component 

into the data of the first color-difference component, 

or inserting the water mark data prepared 

correspondingly to the second color-difference component 

into the data of the second color-difference component, 

according to the selection result in said water mark 

data selecting step. 

. 
18. A water mark data inserting met.hod as set 

forth Claim 15, further comprising 

a st.ep of storinq three kinds of different 

water marlt data prepared for every red-component, green­

component, and blue-component in the signal components 

of the digital data signals, 

a step of judging the signal components of the 

digital data signals one after another, 

a ·step of selecting one of the above three 

kinds of water mark data as the water mark data to be 

inserted in the digital siqnal data, according to the 

judgement result in said signal component judginq step, 

a step of spectrally resolving the digital 

data signals, and 

a step of, with respect to the frequency 

analyzed data, as a subject of inserting the water 111ark 

data, obtained as a result of the spectrum resolution in 

said spectrally resolving stepr inserting the water mark 
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data prepared correspondingly to the red-component into 

the data of the red-component, inserting the water mark 

data prepared correspondingly to·the green-component 

into the data of the green-component, or inserting the 

water mark data prepared correspondingly to the blue­

component into the data of the blue-component, according 

to the selection result in aaid water mark data 

eelectinq step. 

19. A water mark data inserting method as set . 
forth in Claim 15, further comprising 

a step of storing a plurality of different 

water iaark data prepared for every plurality of picture 

types corresponding to the encoding methods in encoding 

the digital data signals, 

a step of judging.the signal components of the 

digital data si~nals one after another, . 

a atep of selecting one of the above three 

kinds of water mark data, as the water mark data to be 

inserted in the digital siqnal data, according to the 

judgement result in said aignal component judging step, 

a step of spectrally resolving the digital 

data signals, and 

a step of, with respect to the frequency 

analyged data, as a subject of inserting the water mark 

data therein, obtained as a result of the spectrum 

resolution in said spectrally reeol~inq step, inaertinq 
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the water mark data prepared correspondinqly to the 

picture type, accordinq to the selection result in said 

water mark data selecting step. 

20. A computer readable memory for storing a 

control program for controlling a digital data encode 

system having a water mark data inserting control means 

for inserting water mark data into digital data signals 

having a ser~ee of field data by use of a water ma~k 

data inserting device, aaid control program comprising 

a step of, after dividing the digital data 

signals by a predetermined reference, inserting a 

plurality of different water mark data prepared 

correspondingly to the division into the respective 

digital data of the corresponding division, by use of 

said water mark data inserting device. 

21. A computer readable memory as set forth 

in Claim 20, 

said control proqram further comprising 

a step of storing first and second water mark 

data different from each other and prepared for every 

odd field and every even field, with respect to the 

digital data signals havinq a series of field data 

consisting of odd fields and-even fields of a series of 

image frames, 

a step of judqing whether the digital data 
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signal is of the odd field or the even field one after 

another, 

a step of selecting one of the first and 

second water mark data, as the ~ater mark data to be 

inserted in the digital signal data, according to the 

judgement result in said field judging step, 

a step of spectrally resolving the diqital 

data signals, and 

a step of, with respect to the frequency 

analyzed data, as a subject of inserting the water mark 

data, obtained as a result of the spectrum resolution in 

said spectrally resolving step, inserting the first 

water mark data in~o the frequency analyzed data'of the 

odd field or inserting the second water mark data into 

the frequency analyzed data of the even field, according 

to the select.ion result in said water mark data 

selecting step. 

22. A computer readable memory as set forth 

in Claim 20, 

said control program further comprising 

a step o~ storing three kinds of different water mark 

data prepared for every brightness component, first 

color-difference, and second color-difference component 

in the aiqnal components of the digital data signals, 

a step of judqinq the signal components of· the 

digital data signals one after another, 
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a step of selectinq one of the above three 

kinds of water mark data as the water mark data to be 

inserted in the digital signal data, according to the 

judgement result in said aiqnal component judging step, 

a·step of spectrally resolving the digital 

data signals, and 

a step of, with respect to the frequency 

analyzed data, as a subject of inserting the water mark 

data, obtained as a result of the spectrum resolut;on in 
. 

said spectrally resolving step, insertinq the water mark 

data prepared correspondingly to the brightness 

component into the data of the brightness component, 

inserting the water mark data prepared correspondingly 

t.o the first color-difference component into the data of 

the first color-difference component, or inserting the 

water mark da~a prepared correspondingly to the second 

color-difference component into the data of the second 

color-difference component, according to the selection 

result in said water mark data selecting step. 

2 3. A computer readable memory as set forth 

in Claim 20, 

said control pro9ram further comprising 

a step of storing three kinds of different 

water mark data prepared for every red-component, green­

component, and blue-component in the signal components 

of the digital data signals, 
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a step of judqinq the signal component& of the 

digital data signals one after another, 

a.step of selecting one of the three kinds of 

water mark data as the water mark data to be inserted in 

the digital siqnal data, according to the judgement 

result in said signal component judging step, 

a step of spectrally resolving the digital 

data signals, and 

a step of, with respect to the frequenc~ 

analyzed data, as a subject of inserting the water mark 

data, obtained as a result'"of the spectrum resolution in 

said spectrally resolvinq step, inserting the water mark 

data prepared correspondingly to the red-component into 

the data of the red-component, inserting the •ater mark 

data prepared correspondingly to the qreen~component 

into the data of the green~component, or inserting the 

water mark data p~epared correspondinqly to the blue­

component into the data of the blue-component, according 

to the selection result in said water mark data 

selecting step. 

24. A computer readable memory as set forth 

in Claim 20, 

said control program further comprising 

a step of storing a plurality of different 

water mark da~a prepared for every plurality of picture 

types correspondinq to the encoding methods in encoding 



111111111111111111111111111111 
* C L " S * 

- 79 -

tbe digital data signals, 

a step of judging the signal components of the 

diqital data signals one after another, 

a step of selecting one of the above three 

kinds of water mark data, as the water mark data to be 

inserted in the digital signal data, according to the 

judgement result in said signal component judging step, 

a _step of spectrally resolving the digital 

data signals, and 

a step of, with respect to the frequency 

analyzed data, as a subject of inserting the water mark 

data, obtained as a result of the spectrum resolution in 

said spectrally resolving step, inserting the wat.er mark 

data prepared correspondingly to the picture type, 

according to the selection result in said water mark 

data aelectinq step. 


