1 METHOD AND APPARATUS FOR SUPERI MPOSI NG ADDI TI ONAL

"1 NFORVATI ON SI GNAL TO VI DEO SI GNAL BACKGRCUN@%@EéTHﬁ@gﬁ
| NVENTI ON Field of the Invention The present invention

9%02.232 -7

relates to a method and an apparatus for superinposing an additional
information to a video signal in such _a manner as giving influence on the

repr oduced vi deo signal as | east as poésible. Description of the
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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a method and an
apparatus for superimposing an additional information to a
video signal in such a manner as giving inf.luence on the
reproduced video signal as least as possible.

Description of the Related Art

A digital information recording apparatus such as a
digital VTR and a MD (Mini-disc) recording/reproducing
apparatus is widely spreading and moreover a DVD {(digital
video disc or digital versatile disc) apparatus providing a
recording function is developed at present. In such a
digital information recording apparatus, a digital wvideo
signal and digital audio signal as themain information signal
and moreover varioué kinds of additional information signals
incorporated to data for computer can be recorded.

In ﬁhis case, this additional information signal is a
digital signal and is added to a digital information signal
as the signal to be recorded to the area which is discriminated
regionally. from the digital information signal such as a

header area which is added, for example, to the data in unit

d at present.
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I ncorporated to data for conputer can be recorded. In this case, this
“additional information signal is a digital signal and is added to a
digital information signal as the signal to be recorded to the area which
is discrimnated regionally.fromthe digital information signal such as a
header area which is added, for exanple, to the data in unit

2 of block of the digital informationsysignal and the other TOC (Table of

Contents) area. In the case of the existing system for recording and
transmtting the main information signal eri sin t hereto an
addi tional inPorERF0RE the t3br foq lsllggg' i YR he offer TOC

superinposed in direct to a digital information signal in the header area
but is added {%abPhe °fﬁ9?¥%€?t§}e%xe¢herefore it is |ikelihood that the
additional information signal is renoved rather easily because of
filtering and alterl ithe sase wdr &by gxietdrgi AYystapparat tscardiag and

reproduci ng apparatus can no |onger ‘detect the necessary additional
i nformati on Spggg;mltg;@gcgmgfm§1n information signal by superimposing

thereto an additional information, the additional
information signal is not superimposed in direct to a digital
information signal in the header area but is added to the
indirect area. Tﬁerefore, it is likelihood that the
additional information signal is removed rather easily
because of filtering and alteration and thereby a recording
apparatus and a reproducing -apparatus can no longer detect
the necessary additional information signal. Particularly
when a control information or a copy right information to
prevent unfair duplication is added as the additional
information signals, the first object cannot be attained
because such additionai information signal is removed.

In addition, when the additional information signal is
added to the indirect area as explained above, if a digital
signal is converted to an analog signal, only the main
information signal can be obtained, losing the additional
information signal. It means that even when a measure for
preventing unfair duplication ofdigital information signal
is attempted by adding a duplication preventing control

signal as the additional information signal, if the digital



when a control information or a copy right information to prevent unfair

‘duplication is added as the additional information signals, the first
obj ect cannot be attained because such additional information signal is
renoved. I n addi tion, when the additional information signal is

added to the indirect area as explained above, if a digital signal is
converted to an analog signal, only thg main information signal can be
obtained, losing the additional information signal. It neans that even

when a neasure for_ preventingunfairduplication ofdigitalinformation
signal is atﬁéﬁﬁ?édlﬁycaﬂﬂﬁﬁgeé Bopkheatrahogr ekgRtlngtB8nedFUrSi §AElI as

the additional information signal, if the digital

3 signal is EﬁﬁV@ﬁtéﬂgt@uPhécéhaP@gl§|gﬁaﬂonﬁﬁé measingless. preventing
duplication is no | onger neaningless. . As an additional information
si gnal addi ng syst &m tam asWlitdoned pndiolrmes: ian e4gingilneddabgveyshen the
additional information signal is rénoved and that a neasure is no | onger

solve the problems as explained above that the additional
information signal is removed and that a measure is no longer
effective when the digital signal is converted to analog
signal, the applicant of the present invention has proposed
a system where the additional information signal such as
duplication preventing control signal is spectrum spread,
this spectrum spread additional information signal is
superimposed on a video signal and this video signal is then
recorded in digital or analog mode (U.S. Patent Application
No. 08/75510).

In this system, the code of PN {Pseudorandom Noise)
series (hereinafter, referred to as PN code) to be used as
the spread signal is generated in sufficiently quick period,
it is then multiplied to the additional information signal
for the purpose of spectrum spread in view of converting the
additional information signal such as narrow band and high
level duplication preventing control signal into a broad band
and low level signal which does not give any influence on the
video signal. This spectrum spread additional information
signal, namely, the spectrum spread signal is superimposed

on the analog video signal for the recording on a recording



effective when the digital signal is converted to analog signal, the
“applicant of the present invention has proposed a system where the
additional information signal such as duplication preventing control
signal is spectrumspread, this spectrum spread additional information
signal is superinposed on a video signal and this video signal is then
recorded in digital or analog node (U & Patent Application No. 08/ 75510).
In this system the code of PN (Pseudorandom Noi se) series (hereinafter
referred to as PN code used as the sgread signal is generated in

tqQ be
sufficiently ’tﬂﬁiie:ﬂmper%%d:%lsl Fape s Vi preBaltly tRer agef €ee ey the
information signal _ for the purpose of sgectrun1s read i n view of
converting t hBScaBaiPPoRaPIPMRf BRYePRORRRLQHaPighak a5 Aigibalbakgnahd hi gh
| evel duplication preventing control signal into a broad band and | ow
| evel signal which JdbEBifctysfiafe shpcerifheafdétéanphenfiamas gimyaagnathi s
spectrum spread additional information signal, nanely, the spectrum spread
signal is sup®Rfhpdselihe cduphicahbppgryveventingnaepntoelt hbgnatotdi ng on a
recordi ng
superimposed in the same period and same frequency as the
video signal,.it is difficult for a person who is trying to
conduct illegal duplication, for example, to remove the
superimposed duplication preventing control signal from the
video signal. On the other hand, it is possible to detect
and use the superimposed additional information signal such
as duplication preventing control signal by the inverse
spectrum spread.

As explained above, the additional information to be
superimposed on the video signal must be superimposed to the
video signal in a very low level not to give any influence
on the reproduced image of the video signal. However, the
additional information superimposed in a very low level is
also required to have the level which can be detected and such

level must be superimposed in the level as high as possible

for the purpose of detection.

SUMMARY OF THE INVENTIOIN

It is therefore an object of the present invention to



4 nmedium In this case, the video signal to be recorded on the recording
"medi um may be anal og signal or digital signal. In this system since
the additional information signal such as the duplication preventing
control signal is superinposed in the sane period and sane frequency as
the video signal,. it is difficult for a person who is trying to conduct
illegal duplication, for exanple, to rehove the superinposed duplication
preventing control signal fromthe video signal. On the other hand, it is

possibl e 10 dgleehaealdndifolneniUREl G 3§s@u§dgo&; A3 ﬁ&%{%%bg@;i gnal

such as dupl catlon preventln con rum
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in a very |low_|eyel t ve an |nfluence on the reprqduced i mage of
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very | ow | evel § uired to_have the | evel which can be detected
and such IevgpenﬁEPrB uERfeiPRABEsE FRet KéSPByVEE9IRE1hi gh as possible for

t he purpose of detectiqn.
In the method and apparatus of the present invention

for superimposing an additional information to a video signal,
a spectrum spread code having the chip section corresponding
to the period of one image or a plurality of pixels of the
video signal is generated in synchronization with the video
signal, the additional information signal is spectrum spread
by the spectrum spread code to generate the spectrum spread
additional information signal, thereby the edge portion of
the image of the video signal is detected, when the edge
portion is detected, a level changed spectrum spread
additional information signal in which the level of the
spectrum spread additional information signal part
correspo_nding to the edge portion is set larger than the other
portion is generated and the level changed spectrum spread
additional information signal is superimposed to the video
signal to generate an output video signal.

The edge portion of the video signal changes its pixel
level to a large extent and when the spectrum spread
additional. information signal is superimposed to this edge

portion in the higher level than the other portion, it is not



SUMVARY OF THE | NVENTI ON It is therefore an object of the present
‘“invention to 5 provi de a nethod and

an apparatus for superinposing the additional signal to the video signal
in the level as high as possible for easy detection wthout giving

I nfl uence on t he reproduced i mage of the video signal. In the

met hod and apparatus of the present inv@ntion for superinposing an
additional information to a video signal, a spectrum spread code havi ng
the chip sectlon correspondin to the i,od of one inmage.or a plurality
of pixels of HEL? n\?ltdg% gflgr’fg’le 'rfpﬁgﬁéﬂ%%d"}ar?es’yn@ﬁr& g&ﬁ?&ﬁi PPNt he
vi deo S|gnal. the ddi ti onal infor n si X ectrun1spread by
t he spectrum $P7& gﬁd%u?%”g‘%‘é‘?h’?% ?Véa ﬁéfcgﬂﬁn?‘%‘g’r%g al Fadiqmgtaion

i nformation S|gnal t hereby t he ed%g porti on of t he i mage of the video
signal is det &E8d1 GRBPE HA SR hﬁoﬁﬁfiéﬁnga&e%%é?ﬁ’ﬂathoﬁlei/’éJnQ: &dded

spectrum spr ead additional information signal in which the |evel of the
be detected easily.

The superimposing level is determined depending on the
level difference of the edge portion and therefore
deterioration of the reproduced image due to the video signal
can be prevented as much as possible and moreover the

superimposing level as high as possible can also be set.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects'and.advantages of the present invention
will be apparent from the following detailed description of
the presently preferred embodiments thereof, which
description should be considered in conjunction with the
accompanying drawings in which:

Fig. 1 is a diagram for explaining a superimposing unit
to a video signal of an additiomal information in the
preferred embodiment of the additional information
superimposing method of the present invention;

Fig. 2 is a block diagram showing an example of the
apparatus to which the preferred embodiment of the additional
"information superimposing apparatus of the present invention

is applied;



spectrum spread additional information signal part corresponding to the
"edge portion is set |arger than the other portion is generated and the
| evel changed spectrum spread additional information signal is
superinposed to the video signal to generate an output video signal.
The edge portion of the video signal changes its pixel level to a large
extent and when the spectrum spread additional. information signal is
superinposed to this edge portion in the higher level than the ot her

portion, it is not _. Ipet n the re rodu I

expl ai ned above Fite IHS su;glel%gr?pggl 7g ol %l% %of YERE t&éﬁﬁ 6‘35‘?98 of®

i nformation g cgntge rai sed, the agdltl nal |nfornat|on si gnal can
be detected eﬁs € %ﬂ%agﬁﬁ%?lﬂﬁo fﬂg ével is determ ned dependi ng

on the |evel dlffe;ence of the edg&l g %IOH ang therefore deteriaoration
of the reproduced ifrehe %dd8 § Pdo FOF gfP 12 LR ING LRFFAISANS °4s2Ruch

as possi bl e and npreover the
embodiment of the additional information superimposing

method of the present invention;

Fig. 5 is a diagram showing a structural example of a
part of the apparatus of Fig. 1;

Fig. 6 is a diagram showing a structural example of a
part of the apparatus of Fig. 1;

Fig. 7 is a diagram for explaining an example of the
superimposing level control in the embodiment of the
additional information superimposing method of the present
invention;

Fig. 8 is a diagram for explaining relationship between
an information signal and a superimposing level of the
spectrum spread signal;

Fig. 9 is a diagram showing an example of the apparatus
provided with a detecting section for additional information
superimposed by the superimposing method of the present
invention;

Fig. 10 is a diagram for explaining another example of
the superimposing level control in the preferred embodiment
of the additional information superimposing method of the

present invention; and



superinposing | evel as high as possible can al so be set.

* BRI EF DESCRI PTI ON OF THE DRAW NGS O her objects and advant ages of
the present invention wll be apparent fromthe follow ng detailed
description of the presently preferred enbodi nents thereof, which
description should be considered in conjunction with the acconpanying
drawi ngs i n which: Fig. 1 is a digaggram for explaining a superinposing
unit to a video signal of an additional information in the pre;erLed
enbodi nent of the additignal information superjnposing nethod of _the
present invention; F9- 1?LF?'§.a 129 Tam, £ BT KSR LR MRS ARt T A8 RRAS! @F of
the apparatus to which the preferred enbodi rent of the additional

i nformati on sHPRrFURFISIMRP Hditarleved sentrelpiedda pradertrgrembed ipent ed;

7 Fig. 3 is a diagramshow ng a structural exanple of a part of the
appar at us of qugt_:hq_;additional information superimposing method of the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred embodiment of the method and apparatus fof
superimposing an additional information to a video signal of
the present invention will be explained with reference to the
accompanying drawings.

In the embodiment explained below, the present
invention is applied to a system in which duplication may be
controlled on the occasion of supplying, for the duplication
purpose, an analog output video signal to a DVD recording
apparatus from a DVD reproducing apparatus as an example of
the image output apparatus. Namely, in this example, an
additional information to be superimposed is a duplication
preventing control signal.

In this system, the spectrum spread duplication
preventing control information is superimposed, as the output

“signal, to the analog output video signal in the DVD
reproducing apparatus and this output is then supplied to the
DVD recording zipparatus . In the DVD recording apparatus, the

spectrum spread duplication preventing control information



Fig. 4is atine chart for explaining operations of an enbodinent of the
“addi tional information superinposing nethod of the present invention;
Fig. 5is a diagramshowi ng a structural exanple of a part of the
apparatus of Fig. 1; Fig. 6 is a diagram showi ng a structural
exanple of a part of the apparatus of Fig. 1; Fig. 7 is a diagram
for explaining an exanple of the supe nposing |evel control in the
enbodi ment of the additional information superinposing nethod of the

Petweon an' | ArBPRATPOReL s dup fod st Terd Fidafl Gt iter i
Spparat us. pr BUP dREP W PR L T PRECEETY ot 197 CRabRY | ERAPRFRR R nbPon
o 10 s o GYBLTSRE ISR SN o IHD SHOTHE L EBp 6 CaF CophBuaaHEr | 1BBS ng
| evel control in the preferred enpodi nent _of the additional information
superinposihgpﬁg?%%dogfs¥?ﬁflTﬁ?§&ﬂﬁ the Afdbhionml information of the

present invention can be applied to the superimposing process

of the spectrum spread signal as the additional information

in the DVD reproducing apparatus.

First, the DVD reproducing apparatus in which the
duplication preventing control information is superimposed
through the spectrum spread will be explained.

In this embodiment, as shown in Fig. 1, when a video
signal is divided, in its one image of one frame (or one field),
into the block BL of each rectangular area consisting, for
example, of horizontal direction x vertical direction = 8
pixels x 8 pixels, the additional information is superimposed
as the spectrum spread signal to the video signal in such a
manner that one chip of the spread signal is assigned to one
block.

When a value of one chip of the spectrum spread signal
is *0”, the positive level, for example, is superimposed and
the value of one chip is “1”, the spectrum spread signal as
the additional information is superimposed to the video

signal, for example, as the negative level. However, the

level superimposed as one chip is not always constant and when



8 Fig. 11 is a diagramfor explaining another exanple of the
- superinposing |level control in the preferred enbodi nent of the additional

i nformati on superinposing nethod of the present invention.

DESCRI PTI ON OF THE PREFERRED ENMBODI MENT A preferred enbodi nent of
the nethod and apparatus for superinposing an additional information to a
video signal of the present inventiondj!!| be explained with reference to
the acconpanyi ng draw ngs. In the enbodi nent expl ai ned bel ow, the

ent invepfion.i lied to system.in i duplication y he
g:‘)ﬁf rol | ed ong%%ee%%%a%?lg%l%rg lssu;%;yeiycﬁ—‘g?‘{%&r t\tp%e%gﬁﬁr(it’cﬁtlrfiﬁ SBEDP/?)gg? an
anal og out put_video signal] f.o.a D recordjn apparatus from a,
repr oguci ng @%ﬁ?h?ﬁ&sggogr#@%m f V&t s’_tlﬁf% q%ﬂifgggﬁﬁfﬁﬁﬁsaﬁ’ﬁﬁzléwgwﬁﬁnel Y,
in this exanple, . an itional jnformation to be superinposed is a
:jupl i cat i onrrp?ﬁ e}/%ﬁﬁ:ﬁaycb%ﬁ%?s%’il%n%?? superimposing level.

In the embodiment explained below, the spectrum spread
signal is superimposed to the luminance signal Y of the video
signal but to the color signal C. It is of course possible
to superimpose the spectrum spread signal to the color signal
C. However, since transmission of color signal of the video
signal is conducted using the elements of a couple of phase
axes, for example, such as the color difference signal and
the color is reproduced with the phases of these two axes,
if the spectrum spread signal is superimposed to the color
signal, it appears as change of hue even when the signal level
is very low and such change is rather distinctive, making is
difficult to superimpose the spectrum spread signal without
any change of the hue. Therefore, in this embodiment, the
spectrum spread signal is superimposed only to the luminance
signal. However, in order to simplify the explanation, the
expression of video signal is used without discrimination
between the luminance signal Y and color signal C.

In Fig. 2, a disc 100 is a recording medium; namely a
DVD, in this case in which digital video signal and audio
signal are recorded and a duplication preventing control

signal is also recorded as an additional information. The



In this system the spectrum spread duplication preventing contro
“information is superinposed, as the output signal, to the anal og output
video signal in the DVD reproducing apparatus and this output is then
supplied to the DVD recording apparatus. In the DVD recordi ng appar at us,
the spectrum spread duplication preventing control information

9 superi nposed to the anal og out put yipdeo signal supplied from the DVD
reproduci ng apparatus is detected to execute the duplication control

dependi ng on Hﬁ51QSQE§Bﬁ]ﬂ)xﬁtyé}}ginJ %%nt%tlhquﬁfalsHB%-{)AAH{DdS%d‘Qat {%et oc

additional information o e present 1nvention can be applié

Puper | DO 0 BLBEES3E, Ohnl gt SPOELLNTL SHLEC 8 8Pko 88 ARSI 0N
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In this enbOdl:ﬂgrEr’ac?cs, fﬂ%\‘r\{% . JE]fEiegén%’arVg]ae,n f%rvxi'gggrding the image data
and audio data. The example explained below corresponds to
the latter éase and when the image data is read, the
duplication preventing control signal is also read
simultaneously.

The duplication preventing control signal indicates
non-acknowledgment or acknowledgment of duplication of the
video signal or limitation on ge=neration of duplication and
is inserted for addition to the image data as tfle information
of one bit or several bits. Tke disc 1000 is loaded to the
apparatus of Fig. 2 to read the recorded signal responding
to the read request.

As shown in Fig. 2, the reproducing apparatus of this
example is composed of a readout section 11, a decoding
section 12, a duplication preventing control signal
extracting section 13, an SS (SS is abbreviation of spectrum
spread) duplication preventing control signal producing
section 14, a synchronous separating section 15, a PN
generation control section 16, & PN generating section, a PN
repeating section 18, a D/A coaverting circuit 19, a

superimposing section 20, an edge detecting section 21 and



signal is divided, inits one imge of one frame (or one field), into the
"bl ock BL of each rectangul ar area consisting, for exanple, of horizontal
direction x vertical direction = 8 pixels x 8 pixels, the additional
information is superinposed as the spectrumspread signal to the video
signal in such a manner that one chip of the spread signal is assigned to
one bl ock. When a val ue of one &Rip of the spectrum spread signal
is "0", the positive level, for exanple, is superinposed and the val ue of

< superi mposaa P FARBFEY L aPEERPoREBDT o BR1 6128 U he nogative | cvel

I S superi nposed e Vi al’, ) _ | e e
However, the |evel_,super.l sed as. one .chip is not always. constant an
when The Feaddit Section 11 e Fagt edFPGsh Videt ect ed
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In the embodi {:ngt ir?%gl*n?égfgn bz.?elacocgl\zlr’detdr.]eonsF%%Cet rciuinQCSF]).rO%agnd then supplies
this reproduced video signal element S2 to the decoding
section 12 and duplication preventing control signal
extracting section 13.

The decoding section 12 executes the decoding process
for the reproduced video sigl_'zal element S2 to form a digital
video signal and supplies this signal to the D/A converting
circuit 19. The D/A converting circuit 19 executes the D/A
conversion to the digital video signal to form an analog video
signal §3 having the synchronous signal and then supplies this
signal to the synchronous separating section 15 and adding
section 20.

The duplication preventing control signal extracting
section 13 extracts the duplication preventing control signal
S4 added to the reproduced video signal element S2 and then
supplies this signal S4 to the SS duplication preventing
control signal generating section 14.

On the other hand, the synchronous separating section
15 extracts the horizontal synchronous signal H and vertical
synchronous signal V from the analog video signal S3 and then

supplies these signals to the PN generating control section



signal is superinposed to the | um nance signal Y of the video signal but
to the color signal C It is of course possible to superinpose the
spectrum spread signal to the color signal C. However, since transn ssion
of color signal of the video signal is conducted using the elenents of a
coupl e of phase axes, for exanple, such as the color difference signal and

the color is reproduced with the phasegy of these two axes, if the spectrum
spread signal is superinposed to the color signal, it appears as change of
hue even when the signal level is very |low and such change is rather

distinctive,lﬁaking is difficult to superinpose the spectrum spread signal
w thout any change of the hue. Therefore, in this enbodi nent, the
spectrum spread siBlPY SRpat ey srtinn (ihmipresseessi gsang
However, in order to sinplify the explanation, the expression of video
signal is us&deReRZIRNER L SYNGNFTRNOYS SbehakdhanAcevei frhS¥nShgRaoOUE and
color signal C. In Fig. 2, adisc 100 is a recording nmedium namely a
DVD, in thisségneli aswhhehrefgrenceysdenadsgniheally getevatipgnaghable
are.recorded and a duplication preventing control signal is also recorded
as an additi enghailnE®rimstiicatirthéhe section for generating the PN code,

PN code reset timing signal RE (hereinafter referred to as

reset signal RE) indicating the PN code generation start

timing and the clock signal PNCLK.

Fig. 3 is a block diagram for explaining a practical

structural example of the PN generation control section 16.

As shown in Fig. 3, the PN generation control section 16 is

provided with a PN generation timing signal producing section

161, a PN clock producing section 162 consisting of PLL and

a timing signal producing section 163. To the PN generation

timing signal producing section 161 and timing signal

producing section 163, the horizontal synchronous signal H

and ‘vertical synchronous signal V are supplied from the

synchronous separating section 15 and to the PN clock

producing section 162, the horizontal synchronous signal H

is supplied from the synchronoﬁs separating section 15.

The PN generation timing signal producing section 161
uses the vertical synchronous signal Vas the reference signal

to produce.the vertical period reset signal RE, as shown in

Fig. 4A, which determines the repetition period of the PN code



duplication preventing control signal is recorded in the TOC (Table of
"Contents) area at the inner-nost of the disc 100 or in the track area
called the directory or is recorded in the track, in the different area,
for recording the inmage data and audi o data. The exanpl e expl ai ned bel ow
corresponds to the latter case and when the imge data is read, the
duplication preventing control signal ijg also read sinmultaneously.

The duplication preventing control signal indicates non-acknow edgnent or
nal or limtation on

acknow edgment, of duglicationdoL tge‘ vige% sig )
generation of SHASPFCEPFoRPARES F8 PRsEPES TPEr SREGIT BN SPsePe RagBigat a
as the information., of pne bit or.seVﬁraI bits, The di.sc_ 1000 is |oaded to
t he apparatu§x89pﬁﬁg.tgetﬁeFEEdSFHEa eBEr d8dtBpgNEr ticglosUPRGTORBUEhe
read request. A%,sﬂomm in Fig.. 2, the reproducing apparatus of this
exanpl e i s coffip§88d4 BPiGDr EA8BHt 25etProATIRE 8dgBcodPRgeXaBREPNCf2thE
duplication preventing control signal extracting section 13, an SS (SS is
abbrevi ati on ¥fr§pedir sichprrayy adgrpdaVion preventing control signal

pr oduci ng ) .. .
The PN generation timing signal producing section 161

also produces, in this example, the PN generation enable
éignal EN using the horizontal synchronous signal H (refer
to Fig. 4B) as the reference signal. In this example, the
PN generation enable signal EN is generated as the signal to
generate the PN codes from the PN generating section 17 as
many as the number of lines N in the vertical direction of
the block BL, namely as many as one horizontal section, in
this example, of every N = 8 horizontal sections (refer to
Fig. 4D).

As shown in Fig. 4D, this PN generation enable signal
EN is low active.

‘The PN clock producing section 162 produces, using the
PLL, the PN clock PNCLK (refer to Fig. 4C)} which is
synchronized with the horizontal synchronous signal H and
having the period of the block BL.. Namely, the PN clock PNCLK
is the clock signal having the period equal to the number of
pixels in the horizontal direction of one block BL, namely
8 pixels period in this example. This PN clock PNCLK

determines the chip period of the spread signal.



section 14, a synchronous separating section 15, a PN generation control
"section 16, a PN generating section, a PN repeating section 18, a DA
converting circuit 19, a superinposing section 20, an edge detecting
section 21 and 12 a superinposing

| evel control section 22. The readout section 11 extracts a
reproduced video signal elenment S2 frdmthe signal S1 obtained by
reproducing the information recorded on the disc 100 and then supplies
this reproduced vigfo s%%pal %!e nt. S2 to t decodi n sectjion 12 and
duplication preventiR§ Contr S %iGREMY SAFHRL i 1‘}act:‘t"?gbr?el‘":-»t.mn 163 The
decodi ng section_12 executes thecgfegdin process for the reproduced video

signal el enerRTEHERS (R AT g gidnadifd toupsl reeS: hrstiegnal
to the DA converting circuit_19. The DA converting circuit 19 executes
the DA  conRRRITAYD AfhELg; of 2RSSR BBOCRRGIRT L 1R} SYRCRFORRMISOgLgRARO

si gnal $3 having the synchronous signal and then supplies this signal to
t he synchr onolsSRRRAEFORF B YIRS URY Shgnay H-

The PN generation enable signal EN, PN code reset signal
RE and PN clock signal PNCLK generated in the PN generation
control section 16 are supplied to the PN generation section
17. The PN generation enable signal EN and PN clock signal
PNCLK are also supplied to the PN repeating section 18.

The PN generating section 17 generates the PN code
depending on the clock signal PNCLK, enable signal EN and PN
code reset timing signal RE. Namely, the PN generating
section 17 is reset by the reset signal RE, by the vertical
period in this example, to generate the PN code stream PS of
the predetermined code pattern from its beginning. The PN
generating section 17 generates the PN code stream PS
depending on the clock signal PNCLK only when the PN code
generation ready condition (enable condition) is set by the
enable signal EN. -

In the case of this example, as explained above, the
PN generating section 17 is set to the condition to generate
the PN code when the enable signal EN is in the low level.
Therefore,. as shown in Fig. 4D, the PN code is generated in

the leading one horizontal section of the 8 horizontal



section 20. The duplication preventing control signal extracting
-section 13 extracts the duplication preventing control signal $S4 added to
t he reproduced video signal elenment S2 and then supplies this signal S4 to
the SS duplication preventing control signal generating section 14.

On the other hand, the synchronous separating section 15 extracts the

hori zontal synchronous signal H and vey i cal synchronous signal V fromthe
anal og video signal S3 and then suppliées these signals to the PN

enerating control section . . . 13 16.
'?'he PN gener a6 1887t B8] ERBCYFHHI98Y prbreckion »f iRpe tHeHoanto g PN
synchronous signal H and vertical synchronous signal as the reference
signals, the PRIGehdraePerRERALIR Suchmal rahe i iR Horsoms eAots:
generating the PN code, PN code reset timng signal RE (hereinafter
referred to a®f £BSeflasynNCHE) |Hnitduis ripithe PN EdegENeogiera tdngr t

section 17 is not reset in the one vertical section, the
different PN code streams PN11, PN12, PN13, ... are generated
in the PN generating horizontal section as shown in Fig. 4E.

However, the PN generating section 17 is reset by the
réset signal Re at the heading part of the vertical section.
Therefore, different PN code streams PN11, PN12, PN13,... are
generated in one horizontal section at the heading part of
each block BL as explained above in each vertical section.

Fig. 5 shoWs an example of structure of the PNgenerating
section 17. The PN generating Section 17 of this example is
formed of 15 D-flipflops REGLl to REG 15 forming the shift
registers of 15 stages and the exclusive OR circuits EX-OR1
to EX-OR3 for calculating adequate tap output of these shift
registers. The PN generating section 17 shown in.Fig. 5
generates, as explained.above, the PN code streams PS of the
M series on the basis of the enable signal EN, PN clock signal
PNCLK and PN code reset timing signal RE.

The PN code stream PS from the PN generating section
17 thus obtained is supplied to the PN repeating section 18
and the enable signal EN and clock PNCLK from the PN generation

control section 16 are also supplied to this PN repeating



timng and the cl ock signal PNCLK Fig. 3 is a block diagramfor
-explaining a practical structural exanple of the PN generation control
section 16. As shown in Fig. 3, the PN generation control section 16 is
provided with a PN generation timng signal producing section 161, a PN
cl ock producing section 162 consisting of PLL and a timng signal
produci ng section 163. To the PN generd%ion timng signal producing
section 161 and timng signal producing section 163, the horizontal
synchronous signal H _ and vertical synchronous signal V are supplied from
the synchron®®cts@paléting section 15 and to the PN clock produci ng
section 162, the horizontal synchronous signal H is supplied fromthe
synchronous separ atfii§y §&dawshanexample ofhet NN Yure Pt tlox PN népea sigmal
produci ng section 161 wuses the vertical synchronous signal V as the
reference sigeegtion 1§rodVerelle thurs PNategrat oty sesttioni hdks dippasedhown
in Fig. 4A, which determ nes the répetition period of the PN code
14  stream fof spwiddh oibeudsedi8l oand pecthritih sprdsder! h82hhasving the
number of stages as many as the number of chips of the PN code
to be input to one horizontal section. The PN code stream
PS is supplied to the input end a side of one switch circuit
182, and an output of the shift register 182 is supplied to
the other input end b side.

The enable signal EN is supplied as the switching signal
of this switch circuit 181 and this switch circuit 181 is
connected to the input end a side in the section where the
enable signal EN is low level and the PN code stream PS is
generated, while the switch circuit 181 is connected to the
input end b side in the section where the enable signal EN
is high level and the PN code stream PS is not generated. The
clock PNCLK is supplied as the shift clock to the shift
register 182.

Therefore, the PN code stream PS consisting of PN code
streams PN1l, PN12, PN13, ... generated in the horizontal
section at the heading part of the block BL of the PN generating
section 17 is transferred to the shift register 182 through

the switch.circuit 181. 1In the remaining horizontal section

in the block BL, the PN code stream PS from the PN generating



exanple, the reset signal RE is the vertical synchronous si gnal which
“rises at the front edge, for exanple, of the vertical synchronous signal
V. . The PN generation timng signal producing section 161 also
produces, in this exanple, the PN generation enable signal EN using the
hori zontal synchronous signal H (refer to Fig. 4B) as the reference
signal. In this exanple, the PN gener¥ion enable signal EN is generated

as the signal

to

generate the PN codes fromthe PN genérating section 17

as many as the nunber_of lines N i%the vertical directjon of _the block
|.

BL, nanely asSfamPCst brinforf vt a

sections (refer to

= 8 hori zont al

Becthonswitch iftecekanbie, iortherry N
wn in Fig. 4D,

Fig. 4D). As shown
this PN generG®TC eebte tsl}%ﬂe{}PUtEﬁq% b §w9&c6i $Be outputThidenpE| Bk
produci ng section 162 produces, using the. PLL, the PN clock PNCLK (refer
ht i segk34RAr ofibREe e tihe HdviftormegissarcA®@hous signal H
and having the period of the block BL. Nanely, the PN clock PNCLK is the
cl ock signal ¥ereHeedhe oydpuds thadfN ce@dehstnapperP¥il, PN, sPNA3t he- -
hori zontal direction of one block BL, nanely 8 pixels period in this
exanpl e. Thi siPeng dede PNCLECQ L deselr ivmexbttdiomedhi in pere qurefedieg spread

to Fig. 40

si gnal .

horizontal section.

As explained above, in this example, the PN code stream

generated in one horizontal section of 8 horizontal sections
in each block in the PN generating section 17 is repeated in
the next horizontal section of the PN repeating section 18
to produce the PN code stream PSr in which the PN code streams
PN11l, PN12, PN13, ... in unit of one horizontal section
continues in 8 horizontal sections in each block BL as shown
in Fig. 4F. Namely, one chip of the PN code stream PS is
assigned in one block. The PN code stream PSr from the PN
repeating section 18 is also supplied to t he SS duplication
preventing control signal producing section 14.

The SS duplication preventing control signal producing
section 14 spectrum spreads the duplication preventing
control signal S4 extracted by the duplication preventing
control signal extracting section 13 explained above with the
PN code stream PSr to form the spectrum spread duplication
preventing.control signal (hereinafter referred to as the SS

duplication preventing control signal) S5 to be superimposed



15 Moreover, the tim ng signal producing section 163 produces
-various kinds of timng signals to be used in the apparatus of Fig. 2
based on the vertical synchronous signal V and horizontal synchronous
signal H. The PN generation enable signal EN, PN code reset signa
RE and PN cl ock signal PNCLK generated in the PN generation control
section 16 are supplied to the PN generation section 17. The PN generation
enabl e signal EN .and PN cl ock signal CLK are al so supplied to the PN
repeating section 18. . The PN generating section 17 generates the PN
code dependi My BhetEIRP oWIRRHn3d - PNCLK, enabl e signal EN and PN code
reset timng signal RE. Nanmely, the PN generating section 17 is reset by
the reset signal RELiHSE FEPLEFRLEQR PRSI 1 CPRES O Erireplael Prodyehgat e
the PN code stream PS of the predeterm ned code pattern fromits
begi nni ng. TheeEnLogekerigt Prgvided. orlihogahenateslinetpateddewith etine PS
dependi ng on the clock signal PNCLK only when the PN code

duplication preventing control signal stream producing

section to produce the duplication preventing control signal

stream to be spectrum spread and the multiplying section for

multiplying, for the purpose of spectrum spread, the

generated duplication preventing control signal stream and

the PN code stream PSr.

The duplication preventing control signal stream
producing section 14 produces, in the case of this example,
the duplicatior_x preventing control signal stream to give the
same information bit content to 8 horizontal line sections
in the vertical direction at least one block. For this timing
control, the enable signal EN from the PN generation control
section 16 is supplied to the SS duplication preventing
control signal producing section 14.

The SS duplication preventing control signal S5 formed
in the SS duplication prevenfing control signal producing
section 14 is supplied to an superimposing level control
section 22 and it is then converted, as is explained above,
to a positive or negative level analog signal depending on

the chip value and is then supplied to an superimposing

section 20.



generation ready condition (enable condition) is set by the enable signal

- EN. In the case of this exanple, as explained above, the PN
generating section 17 is set to the condition to generate the PN code when
the enable signal ENis in the low level. Therefore,. as shpmn in Fig. 4D
the PN code is generated in the |eading one horizontal section of the 8
hori zont al 16 sections in the

vertical direction of one block and th€%PN  code is geneLated in such a
rate of one chip faqr e clock _of the clock PNCLK. In this case, since
the PN generatiﬁg nsggf?oﬁaﬁ9’iEP?uﬁquﬁﬁﬂPq§+nphée8ﬁé Gertredlseetionn,

t he different PN code streans PN11, PN12, PN13, ... are generated in
the PN gener at9 QY tRYESzB R G6t] Wditras LeWoldve h stiggalqfabsolute plyser
the PN generating section 17 is reset by the reset signal Re at the

headi ng part 1) tHhen ditt ii€aprgdedi dgvelTRepending dnf the ey lpcobieclsiy eans

PN11, PN12, PN13,... are generated in one horizontal section at the
headi ng part ®f the SS duplication preventing control signal and a value

of the chip of the SS duplication preventing control signal
is “0" as shown in Fig. 7A or a negative ultra low level signal
(absolute value La) when a value of chip of the SS duplication
preventing control signal is “1” but also outputs a large
level edge portion of image as is explained above.
Therefore, an edge detecting output from the edge
detecting section 21 is supplied to this superimposing level
control section 22. The edge detecting section 21 detects
the edge portion of the image for the analog video signal from
the D/A converter 19. The edge portion can be detected by
the method to detect the edge when the video signal is
differentiated by the first and second differentiation and
the result of differentiation has exceeded the predetermined
threshold value or by the method to detect the edge when
.differences of adjacent pixels are detected aﬂa this
difference has exceeded the predetermined threshold value.
For example, when fine segments, for example, exist in
one block BL and the edge is detected by the primary
differentiation by the edge detecting section 21, the edge

detecting output as shown in Fig. 7C can be obtained.



each bl ock BL as expl ai ned above in each vertical section. Fig. 5
-shows an exanple of structure of the PNgenerating section 17. The PN
generating section 17 of this exanple is forned of 15 D-flipflops REGL to
REG 15 formng the shift registers of 15 stages and the exclusive OR
circuits EX-ORL to EX-OR3 for cal cul ating adequate tap output of these
shift registers. The PN generating seé@lion 17 shown in Fig. 5 generates,
as expl ai ned above, the PN code streanms PS of the M series on the basis of
t he enabl e signal EN, PN clqck signal_ PNCLK and PN code reset timng
signal RE. Ther & PN ’crbd%‘%t(f HS §highn SRR gerit? FYRRE RS 17

t hus obtained is supplied to the PN repeating section 18 _and the enable

signal EN and*®Y9tRIPNLRALEbHPPRS I yaivdrian 6f incarassd 3eboitdredeesar e

al so supplied to this PN repeating . 17
section 18. ©f thigjspomenthows an exanple of structure of the PN repeating

section 18. hbnel&, this PN repeating section 18 is conposed
amely, when the edge as shown in Fig. 7C is detected

in the block BL where a value of chip of the SS duplication
preventing control signal is “0-, the level of the chip in
the block BL is set to the positive level Lb which is larger
than the positive level La at the edge portion as shown in
Fig. 7D. In the same manner, when the edge is detected as
shown in Fig. 7C in the block BL where the value of chip of
the SS duplication preventing control signal is *1%, the level
of the chip in the block BL is set to the negative level Lb
which is larger than the negative level La at the edge portion
as shown in Fig. 7E.

As explained above, the SS duplication preventing
control signal having a larger level at the edge portion in
one chip is supplied to the superimposing section 20.

The superimposing section 20 superimposes the analog
SS duplication preve;rlting control signal as explained above
to the analog video signal S3 to form and output an cutput
video signal. As explained above, the superimposing section
20 has a function as a superimposing means to superimpose the
Ss duplicatioﬁ preventing control signal as the duplication

preventing control signal which is spectrum spread by the PN



of a switch circuit 181 and a shift register 182 having the nunber of
*stages as many as the nunber of chips of the PN code to be input to one
hori zontal section. The PN code stream PS is supplied to the input end a
side of one switch circuit 182, and an output of the shift register 182 is
supplied to the other input end b side. The enable signal ENis
supplied as the switching signal of t és swtch circuit 181 and this

switch circuit 181 is connected to th&“input end a side in the section
and.the PN code streamPS is

where the enabl.e si nal Ieve

gener at ed, whi-P&%; f& ?ﬁPtEﬁrc??cﬁﬁ% ?gi Pg gbﬂHQCFéSH?B fAe input end b
side in the section_where the enabl e signal I's high |l evel and the PN
code stream PS is nHE ek reassy. aﬂﬂele"%ﬁ‘bcq@?)l\ki‘!’@]r & pEpiatred abevenhi ft
clock to the shift glster 182. Therefore, the PN code stream PS
consi sting of CPKI”ESB@“ sthebhe lavel which, iphewer thanysherdsmahiqrange
hori zontal section at the heading part of the bl ock BL of the PN
generating s8&tFBA Y¥dpe signalevhenet Bhenh8Ssanplicayienepresenthngugh
the switch circuit 181. In the remaining horizontal section in the block
BL, the PN cofensredapdsrk i56h dResPNeyénprgeing The level Lb is higher

than the level La but is set to the value which does not almost
generate any deterioration of video signal when the signal
852 is superimposed to the video signal.-

Fig. 8 shows the spectrum indicating the relationship
between the duplication preventing control signal and video
signal. The duplication preventing control signal includes
less amount of information and has a low bit rate and is the
narrow band signal as shown in Fig. 8A. When this signal is
subjected to the spectrum spread, this signal becomes a broad
band signal as shown in Fig. 8(b). 1In this case, the spectrum
spread signal level becomes small in inverse proportion to
an expanding ratio of the frequency band.

This spectrum spread signal, namely the SS duplication
preventing control signal is superimposed to the information
signal in the superimposing section 20. In this case, as
shown in Fig.8(c), the SS duplication preventing control
signal is superimposed in the level which is lower than the
dynamic range of the video signal as the information signal.

With such superimposing of the SS duplication preventing



18 section 17 once stops, but the switch circuit 181 is then connected
to the input end b side s the output side of the shift register.

Therefore, the shift register 182 repeatedly outputs the PN code streans
PN11, PN12, PN13, ... in one horizontal section obtained in the preceding
hori zontal section. As expl ai ned above, in this exanple, the PN code
stream generated in one horizontal seggion of 8 horizontal sections in
each block in the PN generating sectiofiT17 is repeated in the next

hori zontal section gf t he ﬁN r geathg,s%ction,18 to produce_t he PN code
stream PSr i nSQRFERLt REIPR co&g sPAEEENEPRAE L LPR 519PRE3 LS almpgtyAPL of

one horizontal_ section continues_in 8 horizgntal sections in each bl ock BL

as shown in PBe§eriprafghe| yThereliertp &7 opRd apnechabovey cdpePSmage is

assigned in one block. The PN code streamPSr fromthe PN repeating

section 18 i sT&PEEAYAREI P FURPLY NP SEodtpRi BeR | bAT GRI\ARY nEheomideb

si gnal producing section 14. The SS duplication preventing control

si gnal producFagnaseeq Mivich4tBedtd Aumtipréann pPheveRplng oy g edenailng
is superimposed, influence of the SS duplication preventing
control signal is almost not detected and good reproduced
image can be obtained.

On the other hand, as will be explained later, when the
inverse spectrum spread is conducted to detect the SS
duplication preventing control signal in the recording side,
the SS duplication preventing control signal is recovered
again as the narrow band signal as shown in Fig. 8(d). With
the sufficient band spreading rate, power of the duplication
preventing control signal after the inverse spread exceeds
the information signal, enabling the detection thereof.

In this case, since the SS duplication preventing
control signal superimposed to the analog video signal is
superimposed to the analog video signal in the same time and
same frequency, this SS duplication preventing control signal
cannot be deleted or corrected with the fregquency filter or
simnple replacement of the information.

Therefore, the SSduplication preventing control signal

superimposed to the video signal is never removed and the SS

duplication preventing control signal can surely be provided



control signal $S4 extracted by the duplication preventing control signal
-extracting section 13 explained above with the PN code stream PSr to form

t he spectrum spread duplication preventing, control signal (hereinafter

referred to as the SS duplication preventing control signal) S5 to be
superi nposed 19 on the video signal

S3.. This SS duplication preverg4 ng control signal producing
section 14 is provided, although not illustrated, with the duplication

preventing contral signal stream producin section to produce the,

dupl i cation pt?%v'g?ﬁi %’J&ﬁﬁ o C ST Yl °F & S g f r%n’i%‘fﬁ’?‘;‘%’é‘%nddt he
mul tiplying section for _multiplying, for the purpose of spectrum spread,
the gener at RPRATAFEHt | MRl Hriartiaymad semesnlamd the PN
code stream PSr._ . The duplication preventing control signal stream
produci ng seci4Rh-Gat NbALEESH L iRgHEnSdsEs 6 fififica lexaspkelaingd above,

duplication preventing control signal streamto give the
unfair duplication can surely be prevented to realize

duplication preventing control.

Moreover, in above structure, since the spectrum spread
is conducted using the vertically synchronous PN code stream
defining the wvertical synchronous signal as the reference
signal, the PN code stream for inverse spectrum spread which
is required to detect this spectrum spread signal from the
video signal can easily be produced on the basis of the signal
synchronized with the vertical synchronous signal detected
from the video signal. Namely, the synchronous control of
the PN code for the inverse spread using, for example, a
sliding correlator is not longer necessary. As explained,
since the PN code stream for inverse spread can be produced
easily, the additional information signal such as the
duplication preventing control signal superimposed to the
video signal through quick spectrum spread can be detected
by immediately executing the inverse spectrum spread in
combination with the increase of the superimposing level at
the edge portion.

As explained above, the analog output video signal to

which the SS duplication preventing'control signal is



same information bit content to 8 horizontal line sections in the vertical
-direction at |east one block. For this timng control, the enable signal
EN fromthe PN generation control section 16 is supplied to the SS
duplication preventing control signal producing section 14. The SS
duplication preventing control signal S5 formed in the SS duplication
preventing control signal producing s28tion 14 is supplied to an
superinposing | evel control section 22 and it is then converted, as is
expl ai ned above, to a pesitive or negative |evel anal og signal depending
on the chip §3?ﬁﬁlﬂﬂﬂsg ?ﬂ%nbguﬁb??gﬂe?otantgﬁp@?PthEiﬁﬁceéﬁ%Fi AT 20.
20 In this_case, the superinposing |evel control section 22

out puts a posPEPREAYIRY Lheimagrepns; §fcQubiry arparatvs 20 axrhndnedt is
anal og | evel depending on the value of chip of the SS duplication
preventing coh®F®F-signal and a value of the chip of the SS duplication

preventing control signal i )
Next, a recording apparatus which receives an analog

video signal from the DVD reproducing apparatus explained
above and records the video signal will then be explained.
Fig. 9 is a diagram for explaining a video signal recording
apparatus {(hereinafter referred to as a recording apparatus)
used in this system. -

A recording apparatus is provided, as sown in Fig. 9,
with an A/D converting circuit 31, an encoding section 32,
a writing section 33, a detecting section for detecting the
duplication preventing control signal which is spectrum
spread and superimposed to the video signal (hereinafter,
referred to as SS duplication preventing control signal
detecting section) 34, a duplication control section 35 for
controlling acknowledgment and non-acknowledgment of
duplication, a synchronous separating section 36, a PN
generation control section 37, a PN generating section 38 and
a PN repeating section 39. Moreover, a recofding'medium.zoo
is a DVD to which a video signal is written by this recording
apparatus.

The analog video signal Vi supplied from the reproducing

apparatus is converted the digital video signal S31 by the



is "00 as showmn in Fig. 7A or a negative ultra |ow | evel signal (absol ute
-val ue La) when a value of chip of the SS duplication preventing control
signal is "1" but also outputs a |arge | evel edge portion of image as is
expl ai ned above. Therefore, an edge detecting output fromthe edge
detecting section 21 is supplied to this superinposing |evel control
section 22. The edge detecting section28l detects the edge portion of the
i mage for the anal og video signal from the DA converter 19. The edge
portion can be detected.by the pethod to detect the edge when the video
signal is diMREOMVEIEEFHGIIRRLFidstnd s CReBPRA it EAttiha PBRCERBY t he
result of differentiation has exceeded the predeterm ned _threshold val ue
or by the netPeECIP 0t ectS tHerbbgrt PR Preyerbiagcesnbrohdsbgeat pi xel s
are detected and this difference has exceeded the predeterm ned threshold
val ue. IR @bl ISeC bt 3t prdseyrelr enoyyrsepatialliag sricstionn36one
block BL and the edge is detected by the prinmary differentiation by the
edge detecting secfﬂ%@n entodimg SRt iadet3dc tiang icapitheagligtidad ividécey. 7C
can be obt ai ned.

signal S31 to form a digital video signal S32 for recording

to be supplied to the recording medium 200 through the

encoding process such as elimination of the video synchronous

signal and data compression of the digital video signal and

then supplies this digital video signal to the writing section

33.

The synchronous separating section 36 removes the
horizontal synchronous signal H and vertical synchronous
signal V from the digital video signal S31 before it is encoded
and then supplies these synchronous signals to the PN
generation control section 37.

In this embodiment, the PN generation control section
37 of the recording apparatus is structured in the same manner
as the PN generation control section 16 of the reproducing
apparatus explained above using Fig. 3. Therefore, the PN
generation control section 37 is explained here as having the
structure shown in Fig. 3.

The PN generation timing signal producing section 161

of the PN generation control section 37 uses the vertical

synchronous signal V as the reference signal to produce,



21 Therefore, in the case of this exanple, the superinposing | evel of
-the additional information is increased at both edges of this segnent.
Nanely, when the edge as shown in Fig. 7Cis detected in the block BL
where a value of chip of the SS duplication preventing control signal is
"0", the level of the chipin the block BL is set to the positive level Lb
which is larger than the positive Ievﬂ La at the edge portion as shown in
Fig. 7D. In the sane manner, when the ‘edge is detected as shown in Fig. 7C
in the bl ock BL where the value of chip of the SS duplicationpreventing
control si gnaforkesponding Hofhe reRrefic g funRatdipsprappedsakeyet o t he
negative level Lb which is larger than the negative | evel La at the edge
portion as sHewPN goppgrest timing signakRBjereipsfeen.hseferyegl teati on
preventing control signal havi ergq a larger level at the edge portion in
one chip is swplasat ségnpé BEbdranprovigisgcthenreget timing pifethe PN
superinposing section 20 superinposes the analog SS duplication preventing
control signatode stappam nker ayierse cniradirkd dee waied Hgridie Shvaxrdeor m
and output an output video signal. As explained above, the superinposing
section spectrum spread and also uses the horizontal synchronous

signal H as the reference signal to produce the enable signal

EN corresponding to the enable signal EN in the reproducing

apparatus explained above. The reset signal RE produced here

is the signal similar to t he PN code reset timing signal RE

produced in the PN generation control section 16 of the

reproducing apparatus to provide the timing corresponding to

the start position of the vertical section of the video

signal.

The PN clock producing section 162 of the PN generation
control section 37 produces the PN clock signal PNCLK
synchronized with the horizontal synchronization signal H.
This clock signal PNCLK corresponds to the clock signal PNCLK
used in the reproducing apparatus explained above. Moreover,
the timing signal producing section 163 of the PN generation
control section 37 produces various kinds of timing signals
on the basis of the horizontal synchronous signal H.

The reset signal RE, enable signal EN and clock signal

PNCLK produced by the ON generation control section 37 are

supplied to the PN generating section 38. Moreover, the



20 has a function as a superinposing nmeans to superinpose the SS
-duplication preventing control signal as the duplication preventing
control signal which is spectrum spread by the PN

22 code stream PSr to the anal og video signal S3. In this case, at
| east the | evel La explained above corresponds to the |evel which is | ower
than the dynam c range of the video sixgnal where the SS duplication
preventing control signal S5A is superinposed. The |level Lb is higher

than the |evel but, is set to, the val ue ich does not al nbst generate
any deterior aFPBﬁl‘BfS’\ﬂ“@éoElgl T%ﬁrﬁ‘t‘ﬁ?%?ﬂﬁ&ﬁ fromthe %H%PFH‘@S%@H to
t he vi deo signal shoms t he spectrumindjcating the

rel ati onship CBEFR%%nS?ﬁEIBEp§7c%F?loﬁFe§BﬁPih@dcéﬁtFBF ENghePeakiéngi deo

signal. The duplication preventing control. signal includes |[|ess anmount of
i nfor mati on affChi®na3Pow bit rate and is the narrow band signal as shown

in Fig. 8A. Wen this signal is subjected to the spectrumspread, this
si gnal becones a briBw PN generating section 38 is structured like the

PN generating section 17 of the reproducing apparatus shown
in Fig. S and the PN repeating section 39 is also structured
like the PN repeating section 18 of the reproducing apparatus
shown in Fig. 6. Therefore, the PN code stream PSr which is

.same as that for the spectrum spread in the reproducing
apparatus explained above can also be obtained and this code
stream PSr is supplied to the SS duplication preventing
control signal detecting section 34.

In this embodiment, the SS duplication preventing
control signal detecting section 34 is provided with the PN
code generator and multiplying circuit to have the function
as the inverse spectrum spread means for extracting the
duplication preventing control signal superimposed to the
video signal 31 through the inverse spectrum spread.

The SS duplication preventing control signal detecting
section 34 executes the inverse spectrum spread to the video
signal of each vertical section to which the SS duplication
preventing control signal is superimposed using PN code
stream for inverse spread which is the PN code stream PSr same

as the PN code stream used at the time of spectrum spread in



band signal as shown in Fig. 8(b). 1In this case, the spectrum spread
>signal |evel beconmes small in inverse proportion to an expanding ratio of
t he frequency band. This spectrum spread signal, nanely the SS
duplication preventing control signal is superinposed to the information
signal in the superinposing section 20. In this case, as shown in
Fig.8(c), the SS duplication preventing control signal is superinposed in
the level which is |ower than the dynam c range of the video signal as the

information sighal. Wth such superi.nposing of the SS duplication
preventing oéHLr to remove Jhe uplfg%tloéJprqxanﬁﬂq,qﬁ%%ﬁqﬁuﬂ%gqq4e mai n
I nformation signal, is al ppst not . deteriorated. Therefore, as expl ai ned

above, when i imposedh F8d R U8FOTANGA ng TheekhE2RbRAIBIP Higati 3ok | t he

video signal to which the SS duplication.preventing control signal is

>

super i nposed PH&He it comttd SIMFI i34 iidh 3y svEpdd ek gt rtdle signal i s
al nost not detected and good reproduced inmage can be obt ai ned.
duplication control section 35.

The duplication control signal 35 decodes the
duplication preventing control signal S34 to discriminates
whether the video signal supplied to the recording apparatus
is acknowledged for duplication or not acknowledged for
duplication. Depending on the result of discrimination, the
write control signal S35 is produced and it is then supplied
to the writing section 33. Thereby, the duplication
preventing control such as acknowledgment or no-
acknowledgment for writing of the video signal S32 can be
executed.

The writing section 33 writes the video signal S32 to
the recording medium 200 when the write control signal S35
acknowledges the writing operation but does not write the
video signal S32 to the recording medium 200 when the write
control signal S35 does no acknowledge the writing operation.

As explained above, the recording apparatus of this
embodiment conducts the inverse spectrum spread to the video
signal to which the SS duplication preventing control signal
is superimposed using the PN code stream same as the PN code

stream PSr used for the spectrum spread of the duplication



On the other hand, as wll be explained |ater, when the inverse spectrum
~spread is conducted to detect the SS duplication preventing control signal
in the recording side, the SS duplication preventing control signal is
recovered again as the narrow band signal as shown in Fig. 8 (d). Wth

t he sufficient band spreading rate, power of the duplication preventing
control signal after the inverse spreaggexceeds the information signal
enabling the detection thereof. In this case, since the SS

dupl i cation V. N contral _signal. su i nposed to e anal pg video
si gnal is s Ig?‘?é;rﬁp%ls ctoc#]:trr? Sﬁ%ﬁ%@ W(fgr?esﬁngﬂa’fer?%vﬁ :rrg‘es T\% Jf'?r’él%ﬂg
same frequenc this. SS duplicati.on preventing control signa cannot be
del et ed gr cdg#%XﬁQ§FQQEQ? ek 54 c?uP?Fﬁ@goﬁﬁd 9 e VEEEPrat FRAL - of
the information. Therefore, the SS duplication preventing control
signal superinposéd tHith&aFedeShE Ffaldurs ifakdion FreVeRting cpatsgl

duplication preventing control signal can surely be provided R
24 to the oMY iScSUPGELMBPSSHphR & bd odgahla¥ed v ddedvigeo signal

in the edge portion, the duplication preventing control
signal can be detected easily in the SS duplication preventing
control signal detecting section 34 and thereby adequate and
quick duplication control can be conducted by quickly
detecting the duplication preventing control signal.

The sug-aerimposing level control at the edge portion
explained using Fig. 7 is conducted in such a special case
that both ends of the edge are existing in one block, but in
actual, only one end of edge is assumed to exist in many cases
in one block.

For example, as shown in Fig. 10A, when only one end
of the edge exists in one chip, namely in the horizontal
direction in one block, an output of the primary
differentiation as the edge detecting output can be obtained
as shown in Fig. 10B.

For this edge detectihg output, the first superimposing
level as shown in Fig. 10C is used. Namely, the superimposing
level is increased as many as one pixel from the position of
the edge detection and in the subsequent pixel position, the

superimposing level is lowered and it is maintained until the



apparatus. Nanely, since alteration and renoval of the duplication
-preventing signal is difficult as expl ai ned above, unfair duplication can
surely be prevented to realize duplication preventing control.

Mor eover, in above structure, since the spectrumspread is conducted using
the vertically synchronous PN code stream defining the vertica

synchronous signal as the reference ssgnal, the PN code streamfor inverse
spectrum spread which is required to detect this spectrum spread signal
fromthe video signal can easily be produced on the basis of the signal

synchr oni zed &Rt Pﬁ@l\FéPﬂ ¢8| thY AT s iddrac tdoreteone iR IRrk L vi deo

si gnal . NaneHy the synchronous control of the PN code for the inverse
spread usi ng1¥ Shiexeafe e the suPpyingossnpelerel for hbe D rekmasdddsyary.
As expl ained, since the PN code stream for |nverseﬁépread can be produced
easily, the afdiari hel pinedr pht £bA sfigaapostiten aean Helse s isedt iten the
preventing control signal superinposed to the video signal through quick
spect rum spr d&vedawbiiehdaseat bitthy higiel atldy e davialg lshexplwdamses
spectrum spread in conbination with the increase of the superinposing

| evel at thebadge gsoshiosm. in Fig.A40€xpl ai ned above, the anal og out put
video signal to which the SS duplication preventing control signal is

The second superimposing level is set to a higher level,
for example, to Lb from the edge detecting time as shown in
Fig. 10D, but thereafter this level is gradually lowered.

Moreover, the third superimposing level is set to a
higher level, for example, to Lb from the edge detecting time
as shown in Fig. 10E and this level is maintained up to the
final position in one block BL.

The edge in the horizontal direction is shown in Fig.

10 and the superimposing level can also be controlled in the
same manner for the edge in the vertical direction. 1In regard
to Fig. 10, the control of superimposing level in the positive
direction has been explained and it is also applied to the
superimposing level control in the negative direction.

Next, Fig. 11 is a diagram for explaining the other
method for controlling the superimposing level of the SS
additional information at the edge portion. This example
shows the superimposing level control of the SS additional

information per chip at the edge portion in such a case that

there is an edge portion, as shown in Fig. 11A, where the level



25 superinposed can be supplied to the nonitor receiver for displaying
the image and a recordi ng apparatus 20 explained |later. Next, a
recording apparatus which receives an anal og video signal fromthe DVD
reproducing apparatus expl ained above and records the video signal will
then be explained. Fig. 9 is a diagramfor explaining a video signal
recording apparatus (hereinafter refesged to as a recording apparatus)
used in this system A recordi ng apparatus is provided, agzsomm in
Fig. 9, wth.,an A/D conyerting cirgcuit 31, an encoding section , a
vvrigti ng sect iBHFES f%dg_‘t{"@ctli oS fpd%s’cfétoé’ctlghgthg% ord st ijon )
reventing control signal which is spectrum spread and superinposed to the
\F;i deo si ggal Ik L8y one Rogk B pdakherse diiEnc §EF8rPYF eventwhare
control signal detecting section) 34, a duplication control section 35 for
control |ing ddenbArelGheRgesmt 8- HieiaiedrieResstion in the vertical

direction.

In the profile shown in Fig. 11B, when the edge is
detected by the edge detecting section 21, the guperimposing
level control section 22 assigns, as the SS additional
information superimposing level, the large level such as the
level Lb explained above, for example, predetermined in the
pixel position discriminated as the edge.

In the profile (1) of Fig. 11B, the SS additional
information superimposing level_is set, only in the
horizontal direction, to the predetermined higher level Lb
at the pixel position where the edge is detected. Moreover,
in the profile {2) of Fig. 11B, the SS additional information
superimposing level is set, in both horizontal direction and
vertical direction, to the level Lb at the pixel position
where the edge is detected.

In addition, in the profile of Fig. 11C, the
superimposing level control section 22 increases the SS
additional information superimposing level with a fixed
pattern for the position of the adjacent pixels of one or more
pixels from the pixel where the edge is detected. 1In this

case, there are two kinds of superimposing level fixing



duplication, a synchronous separating section 36, a PN generation control
-section 37, a PN generating section 38 and a PN repeating section 39.
Moreover, a recording nedium?200 is a DVD to which a video signal is

witten by this recording apparatus. The anal og vi deo signal Vi
supplied fromthe reproducing apparatus is converted the digital video
signal S31 by the 26 Al D converting

circuit 31 and is then supplied to thé“%ncoding section 32, SS duplication
preventing control signal detecting section 34 and synchronous separating
section 36. DPatternphe &Rc88PNE2SEEIPontYe sEpPerIEPOSHEIdIL§VEdl 1% deo
signal S31 to forma digital video signal S32 for recording to be supplied
to the recordindguaddivuhrrenetmmsldhn the otdmdiatgerrothe sunasimpsing _
el imnation of the video synchronous signal and data conpression of the
digital videdesiegndls mpadntahpadsapprhesconstandiglewtl vasleshoimyrial Rig .t he
writing section 33.
10D or Fig. 10E. Fig. 11C shows an example of the edge '
detection only in the horizontal direction, but the
superimposing  level control can also be realized for the
vertical direction.
Next, in the profile of Fig. 11D, the edge detecting
section 21 detects, when the edge is detected, for example,
by the secondary differentiation, the detection level, namely,
a difference DF of two pixels in both sides of the edge. The
superimposing level control section 22 determines the
superimposing level of the SS additional information to be
increased depending on the amplitude of the detected
difference DF. Namely, for example, the superimposing level
I, is determined by the following formula.
L = DF X k (where k is a desired coefficient)
In the profile of Fig. 11D, the additional signal is
'superimposed in the determined superimposing level only at
the pixel position of the edge portion. In this case, the
maximum value of the superimposing lewvel to be increased is
previously determined and the superimposing level is

determined. not to exceed such maximum value.

Fig. 11E shows a profile combining the profile of Fig.



The synchronous separating section 36 renpves the horizontal synchronous
"signal H and vertical synchronous signal V fromthe digital video signal
S31 before it is encoded and then supplies these synchronous signals to
the PN generation control section 37. In this enbodi ment, the PN
generation control section 37 of the recording apparatus is structured in
the sane manner as the PN generation 3%ntrol section 16 of the reproduci ng
apparat us expl ai ned above using Fig. 3. Therefore, the PN generation
control section 37 is_explained here as having the structure shown in Fig.

3. The PRCEWEF 49 ddDt-i mIRtRigraseprdmieh mididdomnal isformatihe PN
generation control section 37 uses the vertical synchronous signal V as
t he ref er enceSYPghimpPesing dawed, is increased by the fixed pattern for tha7
correspondi ng to the reproduci ng apparatus, expl ai ned above, the PN code
reset tinm ng BPghbioRRL hee gidiafcent, pisétposd tionsast vesedr siograp ikE)sf or
providing the reset timng of the PN

from the pixel where the edge is detected. But the

superimposing level value is determined depending on the

value of difference DF of the edge portion. In this case,

the maximum value of the superimposing level to be increased

isg predetermined and therefore the superimposing level is

determined not to exceed the maximum value.

In this example, the SS additional information is
superimposed to the video signal so that one chip of the spread
signal corresponds in'unit of block. But, it is naturally
possible to superimpose the additional sigﬁal in
correspondence to one chip of the spread code in unit of one
pixel. In this case, the superimposing level can be
increased as much as possible by the superimposing level
control with the method that the SS additional information
superimposing level at the pixel position of edge portion is
increased or the SS additional information superimposing
level at the pixel position of the edge portion or the near
pixel position is increased.

Moreover, it is also possible to assign one chip for

the superimposing purpose to the block consisting of a

plurality of pixels in one direction of the horizontal or



code streamfor inverse spread to be used for the inverse spectrum spread
"and al so uses the horizontal synchronous signal H as the reference signal
to produce the enable signal EN corresponding to the enable signal EN in

t he reproduci ng apparatus expl ai ned above. The resetsignal REproducedhere
is the signal simlar tot he PN code reset timng signal RE produced in
the PN generation control section 16 o3t he reproduci ng apparatus to

provide the timng corresponding to the start position of the vertical
section 162 of

section of the video Lgnal . . The P ocC roducin

the PN generaY?E%lcé%na?g?cgég?i6ﬂ gyaﬁ?oagtgéetﬁégﬁ% E?Bﬁgsg?ﬁﬂanPNCLK
synchroni zed m%th ihe hoEizontil S%nchron%zation signal. H This clock

si gnal PNCLK BOFFRSPERCRTt BIXRES c1BcROERGRAT 1EREER! #REdVERtLRRLr epr oduci ng
appar at us expl ai ned, above. Moreover, the .timng signal producing section
163 of the PNYYEREFAPP®n control section 37 produces various kinds of
timng signals on the basis of the horizontal synchronous signal H

The reset signal RECX&PHA% EhgRRread srdect okt segied fanahe ppedtced by

the ON generation control section 37 are supplied to the PN generating
section 38. NPPE®FEmay ke a plurality of vertical periods in place of one

vertical period. In addition, the reset period of the spread
code may be one horizontal period or a plurality of horizontal
periods.

Moreover, in above example, the superimposing level is
set to positive or negative depending on the value “07, “1~
of the chip of the spread code, but it is .also possible to
superimpose the additional signal by keeping one to zero level
and the other to positive or negative level. 1In this case,
the present invention can be applied by conducting the
superimposing level control for the positive negative level.

In addition, in above explanation, the additional
information signal to be superimposed after the spectrum
spread is the duplication preventing control signal. As this
additional information signal, not only the duplication
preventing control signal but also the information regarding
the digital video signal, for example, the time code
information for identifying each field and copy right
information can be used. As the copy right information, an

apparatus number for identifying the relevant recording



28 enable signal EN and cl ock signal PNCLK fromthe PN generation contro
"section 37 are then supplied to the PN repeating section 39. The PN
generating section 38 is structured |ike the PN generating section 17 of

t he reproduci ng apparatus shown in Fig. 5 and the PN repeating section 39
Is also structured |ike the PN repeating section 18 of the reproducing
apparatus shown in Fig. 6 Therefore,36he PN code stream PSr which is

same as that for the spectrumspread in the reproducing apparatus
expl ai ned aboyve caqnﬁis he obtahped and this cod stream PSr_is supplied

e
to the SS duptRRRIG YR pritfertilP Lo b1 PRigHaT - adihsh i iy S ARRRA WiF

In this enbodinment, the SS duplication preventing caontro] signal, detecting

section 34 | smgﬁb‘?ﬁ detl %ﬁ%’t"ﬁﬁ’ﬁﬁé acf&f?iergg‘e‘?fé# o e AR Y i RERS 1 cui t

to have the function ,a%}lhe I nver se spect.rum spread neans for extracting
nt i}ﬁﬁ

the duplicat$ o elfenttif ¥onttolduw CiQprAIRATHLY P] RearGhrsd

signal 31 through the inverse spectrum spread. The SS duplication
preventing control I8 §RaVederReERAG1OFecTOEROYL X E8Gt SPECHEURNFRESRT

spectrum spread to the video
signal is superimposed to the analog video signal but it is

naturally possible to superimpose the spectrum spread signal
to the digital video signal. In this case, the present
invention can be applied in natural.

Moreover, in above explanation, the additional
information bits are spectrum spread by the PN code, but the
present invention can naturally be applied to the detection
of the spectrum spread signal by superimposing the PN codes
of different series depending on the additional information
bit to detect these PN codes.

In addition, the present invention can also be applied
to the case where the PN code itself is superimposed to the
video signal as the spectrum spread signal by determining that
“1'” is transmitted when the PN code is superimposed and “0*
is transmitted when the PN code is not superimposed.

Moreover, the spread signal is not limited to the PN
code and the gold code and the other code may be used.

Moreover, the present invention can also be applied to
the case where the additional signal is not applied through

the spectrum spread, the additional signal is superimposed



signal of each vertical section to which the SS duplication preventing
“control signal is superinposed using PN code streamfor inverse spread
which is the PN code stream PSr same as the PN code stream used at the
time of spectrumspread in 29 order
to renove the duplication preventing control signal superinposed to the
video signal. The extracted duplicati o7 preventing control signal S34 is
al so supplied to the duplication control section 35.° The

duplication control sjgnal, 3 od t he uplication, venting contr ol
si gnal S34 tolﬁiéﬁéi%4%5€e%°é%ggf %é?t$%5v?% HEF oA HERE 1t Hee

di t ' know d f dupl i L on, t, acknow edged
or . dupl | ot OR SRRFRR IRy DR EATERTT T oFit Qa1 AT GHoHb Loy 1 Co

control signal S35.is produced.and_ it is {-hen supplied _to the witing
Section 33, SURRFHIROSTRE VB RE SR RIECLRY RyPLIRRLIEYsHE PREels

acknow edgnent or no- acknomﬁﬁdgnent for wwiting of . the video signal S32
can be In above explanation, the presént invention has been

applied to the recording/reproducing system, but the present
can also be applied to the case where the additional
information is superimposed to the video signal and it is then
transmitted through various kinds of transmission media, for
example, radio frequency signal, cable or infrared beamn.
As explained above, according to the present invention,
the additional information at the edge portion and at the area
near the edge portion is superimposed to the video signal in
the level higher than the other portion. Thereby, the
additional information can be detected easily while
minimizing the influence on the reproduced image of the

additional information.



execut ed. The witing section 33 wites the video sdmlelinlmlmltlm
‘recording nmedi um 200 when the wite control signal S35 ac 0

writing operation but does not wite the video signal S32 to tthetredording
medi um 200 when the wite control signal S35 does no acknow edge the
writing operation. As expl ai ned above, the recording apparatus of

this embodi ment conducts the inverse ggectrumspread to the video signa
to which the SS duplication preventing control signal is superinposed
using the PN code stream sane_as th e PN code stream PSr used for the

spectrum spread of "Phd dtipFLE4MEDn 1S 30
preventing control signal in order to renove the duplication preventing
control signal supéri npERERakef Keperdaposiigearn additional infernasiont he
SS duplication preventing control signal .is superinposed in a higher |evel
to the video Sighfdl tq @ tHdeigd gneldti mremprties idupl floats epgraizent i ng

control signal can be detected easily in the SS duplication preventing
producing, in synchronization with the video signal,

the spectrum spread code having the chip section
corresponding to the period of one or a plurality of pixels
of the image of said video signal;

producing the spectrum spread additional information
signal by spectrum spreading the additional information
signal with said spectrum spread code;

detecting the edge portion of image of said video
signal;

producing, when said edge portion is detected, the level
changed spectrum spread additional information signal in
which the level of a part of the spectrum spread additional
information signal corresponding to said edge portion is set
higher than the level of the other part; and

producing an output video signal by superimposing said
level changed spectrum spread additional information signal
to said video signal.

2. Amethodof superimposing an additional information
signal to a video signal according to claim 1, wherein when
the chip section of said spectrum spread code corresponds to

a plurality of pixels of an image of said video signal, the



control signal detecting section 34 and thereby adequate and |
“duplication control can be conducted by quickly detecting thmﬂ"NL""HHIII
preventing control signal. The superinposing | evel contr shes =
edge portion explained using Fig. 7 is conducted in such a special case

that both ends of the edge are existing in one block, but in actual, only

one end of edge is assuned to exist in {@ny cases I n one bl ock. For
exanple, as shown in Fig. 10A, when only one end of the edge exists in one

chip, nanely in_ the horizontal direction ipn one block, an output of the
primary di ffg?@ﬁ?i%Pis&%‘ﬁ?pfeﬁ&rélﬁlgﬁpﬁﬁ?gﬁ R L AET MRS 198y siABaL as
shown in Fig. ,10B. _ . Faor this edge detecting output, the first

superi nposi nglsliﬁfeplageghﬁ?ﬁf‘ ithe,:}@vq_befi Ehe oddier Rakk i suph a degree
superinposing level is increased as many .as one pixel fromthe position of

the edge det eBFiRAt SfRerRtifng dabsedoeatipn @l ipoge inrthe sdipsapetiaposi ng

level is lowered and it is maintained until the
31 corresponding to a plurality of pixels including said edge

portion of said spectrum spread additional information.

3. Amethodof superimposing an additional information
signal to a video signal according to claim 2, wherein the
level of the part in the higher level than the other part is
set to the constant level in said spectrum spread additional
information signal.

4. Amethodof superimposing an additional information
signal to a video signal according to claim 2, wherein the
level of the part in the higher level than the other part is
gradually reduced in said spectrum spread additional
information signal.

5. Amethodof superimposing an additional information
signal to a video signal according to claim 2, wherein the
level of the part in the higher level than the other part is
increased step by step for one pixel of said edge portion in
said spectrum spread additional information signal.

6. Amethodof superimposing an additional information
signal to a video signal according to claim 1, wherein said
edge portion of an image of said video signal is detected by

comparing the differentiation level obtained by



final position in the horizontal direction of one block BL.
"t he superinposing | evel for the pixel position after the p '

[

edge portion can also be set to the | evel which is alittl

the | evel La explai ned above as shown in Fig. 10C The second
superinposing level is set to a higher level, for exanple, to Lb fromthe
edge detecting tinme as shown in Fig. }@D, but thereafter this level is
gradual |y Iomered Moreover, the third superinposing level is set to
a higher X frgmthe edge .det i me a hown
in Fig. 10E a%%f¥%1pén$ever$$n Oérr%far%{%a?’ﬁgﬁou%lqrba I’f'é'q"%f ?‘ﬁﬁlp‘%%é‘?'f?’a‘ﬁ“? one
bl ock BL. The edge in the horizontal direction is showmn in Fig. 10

and the superlﬁﬁ%%1ng | evel can al so be controlled in the sanmemannerfor

t heedgei nt heverti cal di ectl Inregard 10 Fi the _control of
super i nposi ng Ieve%' R Iﬁﬁ% pEisHp WQ&E%W%a%é@“ﬁ%@ﬁﬂéhﬂQﬁ?ﬁﬁﬁ%&RP|t i s

al so applied tpo t%; superlnp03|n |.evel control in_the negative direction.
Next, Fig. 1157988l diagr ahdesr sdgprdi AcrerdhBgotreflai®t hodvheretorithal | i ng
the superinposin evel of the SS additional information at the edge
portion. Thist Y@%ﬂﬁﬁé" Pagbwf sRLASRRGITWISPRead addl téonaloinffrnatsl @6

additional information per chip at the edge portion in such a case that
signal higher than that of the other part is determined

depending on the differentiation level obtained by the
differentiation of said video signal.

8. An apparatus for superimposing an additional
information signal to a video signal, comprising:

spectrum spread code producing means for producing, in
synchronization with a video signal, a spectrum spread code
having the chip section corresponding to the period of one
or a plurality of pixels of image of said video signal;

spectrum spread means for producing a spectrum spread
additional information signal by spectrum spreading the
additional information signal with said spectrum spread code
from said spectrum spread code producing means;

edge detecting means for detecting an edge portion of
an image of said video signal;

level control means for producing, in response to a
detected output from said edge detecting means, a level
control spectrum spread additional information signal in

which the level of a part of said spectrum spread additional



there is an edge portion, as shown in Fig. 11A where the | |
"32 changes at the internmediate position in the hori zont al ﬂmlH I““'""I [”“
one block BL and there is an edge portion where the |evel anges at
internedi ate position in the vertical direction. In the proflle
shown in Fig. 11B, when the edge is detected by the edge detecting section
21, the superinposing |level control segtion 22 assigns, as the SS

additional information superinposi ng level, the large |evel such as the
| evel Lb expl ai ped abpve, .for _ex et ermned in the pixel position
di scri ni nat edl’ég t‘ﬂ%tta‘b‘b?lgnal ls?’r&t‘h‘g tg‘PBf Hhat ©f the ¢ier Pastit ARdss
additional information _superinposing |level is set onI y. in the horizontal

direction, to the predéle SWPSEFTROSHES mapas Her Aradvsigigan sudinuton
where the edge,is detected Moreover, in.the (g)roflle (2) of Fig. 11B, the
SS addi ti onal Vi4Rdriddidh DX (RS THRI TP evaid | kewel  comtmotkedior i zont al

direction and L .
spectrum spread additional information signal from said level

changing means to said video signal.

9. An apparatus for superimposing an additional
informetion signal to a video signal according to claim 8,
wherein when the chip section of said spectrum spread code
corresponds to a plurality of pixels of an image of said video
signal, said level control means sets, in the chip section
corresponding to a plurality of pixels including said edge
portion of said.spectrum spread additional information, the
level of a part of said spectrum spread additional information
signal to the level higher than that of the other part in such
a degree as not deteriorating the image.

10. An apparatus for superimposing an additional
information signal to a video signal according to claim 9,
wherein said level control means keeps the level a pert to
the level higher than that of the other part in.saidespectrum
spread additional information signal.

11. An apparatus for superimposing an additionai
information signal to a video signal according to claim 9,
wherein said level control means gradually reduces the level

of a part higher than that of the other part in said spectrum



vertical direction, to the level Lb at the pixel position
" is detected. In addition, in the profile of Fi g 11 E" ' “"EI ﬂmlll
super.i nposi ng | evel control section 22 increases the ticonal

i nformati on superinposing level with a fixed pattern for the posi tion of

t he adj acent pixels of one or nore gls fromthe pixel where the edge is
detected. In this case, there are tmo I nds of superinposing |level fixing
33 patterns. In one pattern, the superinposing level is gradually | owered
and in the other £§ n f he e&%%£o€in |l evel] is maintained at the
constant | evefPha% EHOR Y. I S HIE - Fig. 11C shows an exanpl e
of the edge detecti.on onl t he | zont al dlrect i on t..the

superi mposi ng, | evéi? coﬁPréPpéﬁﬁtEFs °5esP?§FF?€8SF89 Fﬁeaggé&POBgﬁ
direction. Next, in the profile of .Fi 11D, the_edge detecting
section 21 detREREPaGidm 1S i% V&@let?ctségnafloﬁcﬁ?ﬁ%}'lg to claim 9,

wherein said level control means increases step by step, for
one pixel of said edge portion, the level of a part higher
than that of the other part in said spectrum spread additional
information signal.

13. An apparatus for superimposing an additional
information signal to a video signal according to claim 8,
wherein said edge detecting means compares the
differentiation level obtained by differentiation of said
video signal with the predetermined level to detect the edge
portion of the image of said wvideo signal.

14. An apparatus for superimposing an additional
information signal to a video signal according to claim 8,
wherein said level control means determines the level of a
part which is set higher than that of thé other part of said
spectrum spread additional information signal depending on
the differentiation level obtained by differentiating said

video signal.



by the secondary differentiation, the detection level, nanely, a
"difference DF of two pixels in both sides of the edge. The superinposing
| evel control section 22 determ nes the superinposing |evel of the SS
additional information to be increased depending on the anplitude of the
detected difference DF. Nanmely, for exanple, the superinposing level L
Is determ ned by the follow ng fornmula. L =DF Xk (where kis a
desired coefficient) In the profi#@ of Fig. 11D, the additiona
signal is superinposed in the detern ned superinposing level only at the
pi xel position JMETHRD ANR ARRARAFUS |FOR [SUPRRIMPOSING ARRITIOMALal ue of the
superinposing level to EUFpﬁﬂhﬁégﬁdSIGNﬁbrEOiBEEEQ SEGNALi ned and the
superinposing level is determ ned ngigh@agxceed such maxi mum val ue.

Fig. 11E shows a profile conmbining the profile of Fig.

Zhport hsoutng | gl Brd AELGTCEr, MIBEPIMILLEONY. AL Shrena
addltlonal1nformat10n51gnalobtalnedlnrspectrumspreading
the additional information such as a duplication preventing
control information and a copy right information, etc. to a
video signal, the edge portion of an image of the video signal
is detected to set the level of a part of the spectrum spread
additional information signal higher than the other part in
the part corresponding to the edge portion for the purpose
of superimposing such additional signal to the video signal.

Thereby, the additional information signal can easily be

detected, without deteriorating the reproduced image.

Figure 2
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position of the adjacent pixel positions of one or nore pixels fromthe

"pi xel where the edge is detected. But the superinposing |level value is
determ ned depending on the value of difference DF of the edge portion. In
this case, the maxi num value of the superinposing |level to be increased

is predeterm ned and therefore the superinposing level is determ ned not
to exceed the nmaxi mum val ue. In this exanple, the SS additiona
information is superinposed to the video signal so that one chip of the
spread signal corresponds in unit of block. But, it is naturally possible
to superinpose the additional signal in_.correspondence to one chip of the
spread code in unit of one pixel. | n W¥APs case, the superinposing |evel
can be increased as nuch as possible by the superinposing |evel control
with the nethod that the SS additjiongl jpforjmation superinposing | evel at
t he pi xel position of edge porti i '(Eﬂpréggéd or the SS additional

i nformati on superinposing |evel at the pixel position of the edge portion
or the near pixel position is increased. Moreover, it is also

possi ble to assign one chip for the supeHORIEONGARur pose to the bl ock
consisting of a plurality of pi xelss in olHRECEMMNoONn of the horizontal or
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35 vertical direction in place of the block consisting of a plurality of
"pixels in both horizontal and vertical directions. Mor eover, the
spread code reset period for the spectrum spread may be a plurality of
vertical periods in place of one vertical period. In addition, the reset
period of the spread code nay be one horizontal period or a plurality of
hori zontal peri ods. Mor eover, in above exanple, the superinposing
|l evel is set to positive or negative depending on the value "0", "1" of
the chip of the spread code, but it is also possible to superinpose the
addi tional signal by keeping one to zero |level and the other to positive

or negative level. In this case, thezﬁigsent I nvention can be applied by
conducting the superinposing |level control for the positive negative
| evel . I n addition, in{abuve exXptanation, _The addi t1ona
I nformation signal to Qe pef+ARose enflspectyum
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additional information signal, not only the duplication preventing control
‘signal but also the information regarding the digital video signal, for
exanple, the time code information for identifying each field and copy
right information can be used. As the copy right information, an

apparatus nunber for identifying the relevant recording

36 apparatus, for exanple, can be used. Wen this apparatus nunber is
superinposed and recorded on the digital video signal Vi, history of
duplication can easily be searched. 4 10 !N above expl anation, noreover,
the spectrum spread signal is superinﬁosed to the anal og video signal but
it is naturally possible to superinpose the spectrum spread signal to the

digital video signal. In this case, the present invention can be applied
in natural. Mor eover, in above explanation, the additiona
information bits ar pectrum spread by the PN code, but the present
invention can natpirat!'y be applied to the detection of the spectrum spread
signal by superinpgsing the PN codes
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of different series depending on the additional information bit to detect

t hese PN codes. In addition, the present invention can al so be
applied to the case where the PN code itself is superinposed to the video
signal as the spectrum spread signal by determning that "1" is
transmtted when the PN code is superinposed and "0" is transmtted when
the PN code is not superinposed. Mor eover, the spread signal is not
limted to the PN code and the gold code and t-he other code may be used.
Mor eover, the present invention can also be applied to the case where the
additional signal is not applied through the spectrum spread, the

addi tional signal is superinposed 4710 37
in the ultra |ower level not to give any influence on the reproduced inmage

and noreover the additional signal is superinposed in unit of one pixel or

a plurality of pixels. | n _above explanation, the present invention
has been applied to the Jrecording/reproducing sy m but the present
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can also be applied to the case where the additional information is
‘'superinposed to the video signal and it is then transmitted through
various kinds of transm ssion nedia, for exanple, radio frequency signal,
cable or infrared beam As expl ai ned above, according to the present
invention, the additional information at the edge portion and at the area
near the edge portion is superinposed to the video signal in the |evel

hi gher than the other portion. Thereby, the additional information can be
detected easily while mnimzing the influence on the reproduced i mage of
the additional information. 5/10 38

WHAT IS CLAIMED I S: 1. A nethod Jf superi nposi ng an addi ti onal

i nformation signal to a video signal, conprising the steps of:

produci ng, in synchronization with eLv'gSeo ﬁgnal , t he spectrum spread
code having the chip section cor riespbndv¥ng the period of one or a
plurality of pixels of the imge of said video signal
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produci ng the spectrum spread additional information signal by spectrum
‘spreading the additional information signal with said spectrum spread
code; detecting the edge portion of image of said video signal
produci ng, when said edge portion is detected, the |evel changed spectrum
spread additional information signal in which the | evel of -a part of the
spectrum spread additional information signal corresponding to said edge
portion is set higher than the |level of the other part; and

produci ng an out put video signal by superinposing said |evel changed
spectrum spread additional information 2& nal to said video signal

2. A nethod of superinposing an additig al information signal to a video
signal according to claim1, wherein when the chip section of said

spectrum spread code corresponds to a plurality of pixels of an inmage of
said video signal, the 39
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| evel of said spectrum spread additional information signal I s set higher
*than the level of the other part in such a degree as not generating
deterioration of image in the chip section corresponding to a plurality
of pixels including said edge portion of said spectrum spread additional

I nformati on. 3. A nmethod of superinposing an additional information
signal to a video signal according to claim?2, wherein the Ilevel of the
part in the higher level than the other part is set to the constant |evel
in said spectrum spread additional information signal. 4. A et hod
of superinposing an additional informatigon signal to a video signal
according to claim2, wherein the | eviell%f t he part in the higher |evel
than the other part is gradually reduced in said spectrum spread
additional information signal. 5. A nethod of superinposing an
additional information signal to g’dﬁg sEngL according to claim 2,
wherein the |level of the part in¥thel hnghe el than the other part is

i ncreased step by step for one pixel of said edge portion in said spectrum
spread additional irgggpation signal. 6. A met hod of superinposing

an additional informagron si | i;gnal according to claim1,
wherein said edge poftion #ﬂgﬁ'?%zo*é‘f %gglNth/l deo signal is detected by
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conparing the differentiation | evel obtained by
40 differentiation of said video signal with the predeterm ned | evel .

7 A net hodof superinposing an additional information signal to a video
signal according to claim1, wherein the | evel of a part of said spectrum
spread additional information signal higher than that of the other part

I s determ ned depending on the differentiation | evel obtained by the
differentiation of said video signal. 8. An apparatus for
superinposing an additional information signal to a video signal,

conpri si ng: spectrum spread codd/gfoduci ng means for producing, in
synchroni zation with a video signal, a spectrum spread code having the

chip section corresponding to the period of one or a plurality of pixels
of image of said video signal; spectrum spread neans for producing a

spectrum spread addiEJo | @ ONmati on signal by gpectrurh spreading the
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additional information signal with said spectrumspread code from said
‘'spectrum spread code produci ng neans; edge detecting neans for
detecting an edge portion of an inage of said video signal; | evel
control nmeans for producing, in response to a detected output fromsaid
edge detecting neans, a level control spectrum spread additional
information signal in which the level of a part of said spectrum spread
addi ti onal 41 information signal is
hi gher than that of the other part; and si gnal superi nposi ng neans
for producing an output video signal by superinposing said |evel
controlled spectrum spread additionalgyféornation signal fromsaid |evel
changi ng nmeans to said video signal. 9. An apparatus for
superinposing an additional information signal to a video signal according
to claim8, wherein when the chip section of said spectrum spread code
corresponds to a plurality of pixels of an inmage of said video signal,
said | evel control neans sets, in the chip section
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corresponding to a plurality of pixels including said edge portion of said
'spectrum spread additional information, the |evel of a part of said
spectrum spread additional information signal to the |evel higher than
that of the other part in such a degree as not deteriorating the inage.

10. An apparatus for superinposing an additional information signal to a
vi deo signal according to claim9, wherein said |evel control neans keeps
the level a part to the level higher than that of the other part in said
spectrum spread additional information signal. 11. An apparatus for
superinposi ng an additional information signal to a video signal according
to claim9, wherein said |evel control0fans gradual |y -reduces the |evel

of a part higher than that of the other part in said spectrum

42 spread additional i nf tion signal. 12. An apparatus for
superi nposi ng adE;d@ (Bonai formati on signal to a video signal according
to claim9,

FIG 1IB w (2) (3)
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pectrum spread additi onal i nf or mat i on signal . 13. An

' id | q_tE'p@ | DEppRERGSNS 98D24B2-Ft ep, for one pixel of
Wportl nAngeve part hi gher than that of the other part
S

sTg—an—addi-tTonmat— T nfornat o srgna—to e video
i@@%l@% aim8, wherein said edge detectirng neans conpares

e differentiation |evel obtained by differentiation of said video

S gnalyiridn REND' APFARATUSEORCSEPERIMBEISIRG ADDITIORAIPINEORMATION®
age & N}ﬁ.ﬁo‘,"{’]ﬂ%ﬁ@m Sl 14. An apparatus tor superinposing an

t

s

i

addi tional 1 nfro to a vi deo si gnal according to claimS8,
W

S

i

her ei aid | evel, control .nmeans det er m e l.evel of a Lch is
4 hiQhEle QcraNPn ¢ APHImPISine: e nalgrp% EMM. onal
i hf or reRestBIm gathsendd %@flabrlnfom%ﬂ% ﬁlﬂ@r ahtg sup evmeve;mn& erfrely

dj f f erieformatiam(l4} andi a anpsdght Snfprmation, etc. to a video signal, the edge portion of an
image of the video signal is detected (21) to set the level of a part of the spectrum spread
additional information signal higher than the other part in the part corresponding to the edge
portion for the purpose of superimposing such additional signal to the video signal (22).
Thereby, the additional information signal can easily be detected, without deteriorating the
reproduced image.

@‘) Figure 2.
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