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VI DEO DUPLI CATI ON CONTROL SYSTEM VI DEO PLAYBACK DEVI CE, \WBE(? “FdsrDI NG
DEVI CE, | NFORVATI ON SUPERI MPCSI NG AND EXTRACTI NG DEVI CE, A d%%ﬂ ,? A
RECORDI NG MEDI UM BACKGROUND OF THE | NVENTI hi s
invention relates to a video duplication control systemfor playing back a
vi deo signal recorded on a recording mnedium and limting or preventing
the reproduced video signal from being played back and recorded on anot her
recording medium It also relates to a vi¥eo playback device, video
recordi ng déMiDE® BYRL LCAHRION €ODTRORGS YERENINVEREAHR [gFYBAGK BEYICEgNHIDEGS
recorded which use this video duplication control system VTR (Vi deo
Tape recor di FECORAINGs PEYIEEa GURPBMAIION SUBERIMBOSINGOANPNENBRACTING and
many ki-nds of software exist which can be played back on a VIR Digital
VTR or DVD ( DE)IE., ANDI&EDBOs REFOBPAYVEaMEDIEMI ces are now a reality, and
provi de videos and sound of exceptionally high quality. There is,
however, a problemin that this great abundance of software can be copied
Wi thout restriction, and several nmethods have al ready been proposed to
prohi bit this. For exanBREKGREGUVND TRRNTEE o TNPENT 5@ nal ogvi deosi gnal ,
one nethod to prevent copying uses a difference in the AGC (Automatic Gain
Control) system &hiish imyenipon Aslatesi §oPRayédeo duplication control :
system for playing back a video signal recorded on a recording
medium, and limiting or preventing the reproduced video signal
frombeing playéd back and recorded on another recbrding medium.
It also felates to a video playback device, video recording
device and video recording medium on which a video signal is
recorded which use this video duplication control system.

VTR (Video Tape recording devices) are a commonplace
feature of modern-day life, and many kinds of software exist
which can be played back on a VTR. Digital VTR or DVD (Digital
Video Disks) playback devices are now a reality, and provide
videos and sound of exceptionally high quality.

There is, however, a problem in that this great abundance
of software can be copied without restriction, and several
methods have already been proposed to prohibit this.

For example, for a VTRwhich outputs an analog video signal,
one method to prevent copying uses a difference in the AGC
(Automatic Gain Control) system, or in the APC (Automatic Phase
Control) system, of the VTR recording device and of a monitor
receiver which displays the video.

When the VTR employs AGC using a pseudo sync signal

inserted in the video signal, a monitor receiver employs AGC



Controk) system of the VIR recording device and of a nonitor receiver

whi ch di spl ays the video. When the VIR enpl oys AGC using a pseudo
syric signal inserted in the video signal, a nonitor receiver enploys AGC
2 whi ch does not use this pseudo sync signal. In this anti- duplication

met hod using a difference in the type of AGC, a very high | evel pseudo
sync signal is inserted and output in the_ video signal supplied fromthe

pl ayback VTR to the recording VIR as an AMC sync signal . When t he
VTR enpl oys ARGdbsidogst hetphsee thfisapselhdo bynstsignalhe M dedissiagral, the
nonitor receiver uses a different type of APC. In an anti-duplication

met hod usi ng dupdiifdegrienc eeithodt heihgpe 4ifA€fentdeiphase wfpd f @icor abur st
in the video signal supplied fromthe playbackVIR to the recording VIR is
partially rexmysddgh levelTheeuditni dyaic regmalei swhhsbretedeane outpaitanal og
video signal fromthe playback VTR plays back the video correctly wthout
bei ng af f ect exhebyidiée shigglall ®wvshl ek fgdomBhrecp Saghatk VTR #s3Cherrddoa-diakt | al

phase reversal of the color burst signal in APC On the ot her hand,
when a VIR r 6IIR éss aon ABSQ eymicdisigneddi um  the anal og video signal into
whi ch pseudo sync signals have

When the VTR employs APC using the phase of a color burst
in the video signal, the monitor receiver uses a different type
of APC. In an anti-duplication method using a difference in
the type of APC, the phase of the color burst in the video signal
supplied from the playback VIR to the recording VIR is partially
reversed.

The monitor receiver which receives the analog video
signal from the playback VTR plays back the video corﬁ:ectly
without being affected by the high level: pseudo sync signal
in AGC or the partial phase reversal of the color burst signal
in APC.

On the .other hand, when a VIR records, on a recording medium,
the analog video signal into which pseudo sync signals have
been inserted or the analog video signal which has been
subjected to color burst signal phase reversing control in the
playback VIR as described hereabove, proper Qain control or
phase control based on the input signal cannot be performecilf
and so the video signal is not correctly recorded. Even if
this signal is played back, therefore, normal picture and sound
cannot be obtained.

In the case of a digitized video signal, e.g. in a digital

VTR, an anti-duplication signal or an anti-duplication control



been i Aserted or the anal og video signal which has been subjected to color

bur st signal

phase reversing control in the playback VIR as descri bed

herreabove, proper gain control or phase control based on the input signal

cannot be perfornmed, and so the video signal is not correctly recorded.
s signal is played back, therefore, normal picture and sound
cannot be obt ai ned. In the case of ;u digitized video signal, e.g.
a digital VIR, an anti-duplication signal

Even if thi

3 signal comigra Ingdinpr isxagplferaedappileadi dupt aokt hgn coabkiohg aode ol s

added as digital data to the video signal and recorded on the recording
medi um so aode pseaddrd es dibmital ddtpl tedatheomided sipnali ded.recorded n
this case, the playback digital VIR reads the video signal, audio signal

and anti - dupin theimeraodingohedignakbe anto pgyEritesr wvernrad. daml icd tion
anal og data to a recording digital VIR In the digital VTR being
used as a rezhrthengridima.ce, the anti-duplication control signal is

extracted fromthe supplied playback signal,
signal . is then

For exanple, when the anti-duplication control signal conprises

signal, audio signal and anti-duplication control signal, and
supplies them as digital or analog data to a recording digital
VTR.

In the digital VTR being used as a recording device, the
anti-duplication control signal is extracted from the supplied
playback signal, and recording of the playback signal is then
controlled based ;)n the anti-duplication control signal. For
example, when the anti-duplication control signal comprises
an anti-duplication signal, 1_:he recording VTR does not perform
recording.

Alternatively, when the anti-duplication control signal
comprises a copy ranking control code, recording is controlled
by this ranking control code. For example, when the copy
ranking code limits duplication to one copy, the digital VTR
used for recording adds this anti-duplication code before
recording the video signai and audio signal on the recording
medium as digital data. It is thereafter impossible to
duplicate the video signal from the copy.

Hence, in the case of a digital connection when the video
signal, the audio signal, and the anti-duplication control
signal used as digital signals are supplied to the digital VTR

used as a recording device, anti-duplication control is

or an anti-duplication control

in

and recordi ng of the playback
chmtthild erhdeseheoplaybagkt digapail ciTRonezdst the widpal .



an antk-duplication signal, the recording VIR does not perform recording.
Alternatively, when the anti-duplication control signal conprises a copy
raniki ng control code, recording is controlled by this ranking control

code. For exanple, when the copy ranking code |imts duplication to one
copy, the digital VIR used for recording adds this anti-duplication code
before recording the video signal and audi o signal on the recording
medium as digital data. It is thereafter inpossible to duplicate the video

signal from J¥@R)% on the rdRBEEingnNsibe G83Agotha ghgitahpLDEEerdn on
when the video signal, the audio signal, and the anti-duplication control

si gnal used csntdidll 3knsh gl SupBrisiPRhiedsi gnahecsligie aigVERL veedsas a
recordi ng device, anti-duplication control is

4 performediqfi ddie d=a¢0rdi ng side using the anti-duplication control
signal by supplying this signal to the digital VIR as digital data.

However, in the gffRwr aimitHe0¢asenbEChhoanaliogecdiifec vislgantsdgnalheand
audi o signal are supplied as analog signals, the anti-duplication control

signal is |osided@ighde shanaldis @ignaddate $heplPedad agaleyisigrald) A

converted. Hence, in
the anti-duplication control signal is lost when the signal
supplied to the recording device is D/A converted. Hence, in
the case of an analog éonnection, an anti-duplication control
signal must be added to the D/A converted video or sound signal,
and this causes deterioration of the video signal and audio
signal.

It is, therefore, difficult to add an anti-duplication
control signal and to extract it in the recorder for the purpose
of anti-duplication control, without causing deterioration of
the D/A converted video signal or audio signal.

Conventionally, therefore, in the case of an analog
connection, duplication was prevented by an anti-duplication
method using a difference in the AGC, or a difference in APC
characteristics, between the VTR and the monitor receiver as

described hereabove.

SUMMARY OF THE INVENTION
However, in some cases, when anti-duplication is
prevented using the aforesaid difference in the AGC or a
difference in APC characteristics between the VIR and the
monitor recei§er, depending on the type of AGC or APC

characteristics on the recording side, the video signal may



the case of an anal og connection, an anti-duplication control signal nust
be added to the I A converted video or sound signal, and this causes
defterioration of the video signal and audio signal. It is,
therefore, difficult to add an anti-duplication control signal and to
extract it in the recorder for the purpose of anti-duplication control,

W t hout causing deterioration of the DJA converted video signal or audio
si gnal . Conventionally, therefore, i the case of an anal og

connection, geRpdi € leds WS b Eveni BE dacoriednt | 1duphiicathos, fethdghusi ng
a difference in the AGC, or a difference in APC characteristics, between

the VIR and higpd®Nthdf AGSELYLfids cAlafdd ideebririetled/€or that the
SUMWARY OF THE | NVENTI ON However, in sone cases, when

anti - dupl i catéeppodgced Piigeendredhd xiohd tolter @foinanni § distioatedce Farther ACC
or a difference in APC characteristics between the VIR and the noni t or

recei ver, deperi@ronblleeohedtodhade ofrehPhe stitdl-aRipAlicetiion AOthEE@
recordi ng side, the video signal nmay

5 nevert hel edagpérding loecihythiet eheed. wddah hing 16gsconnéctiGibr hapyepal hat
duplication cannot be prevented, or that the

connection.

The inventors have already proposed an anti-duplication
prevention method in which a spectrally spreaa anti-
duplication control signal is superimposed on a video signal
(U.s. Patent Application No. 08175510). This method may be
used for both digital connections and analog connections, and
it causes no deterioration of the video or sound which is played
back.

According to this method, when the original recording
medium is fabricated, a PN {Pseudorandom Noise) sequence code
(referred to hereafter as PN code) used as a spread code is
generatedwith a sufficiently fast period and spectrally spread
by applying it to the anti-duplication control signal. 1In this
way, a narrow bandwidth, high level anti-duplication control
signal is converted to a wideband, low level signal which does
not affect the video signal or sound signal. This spectrally
spread anti-duplication control signal is then superimposed
on the video signal supplied to the recordihg medium, and
recorded.

On the recording side, a PN code is generated with the
same timing and phase as the PN code used for spectral spread

in the playback device relative to the video signal supplied



r epr oducedvi deoont henonitorrecei veris distorted. Further, it was
troubl esonme to change over the anti-duplication nethod depending on

whét her there was an anal og connection or a digital connection. The
i nventors have al ready proposed an anti-duplication prevention nethod in
whi ch a spectrally spread anti- duplication control signal is superinposed

on a video signal (U S Patent Application No. 08175510). This method may
be wused for both digital connections and %nalog-connections, and it

causes no deterivy hlaPbaehc HBGivbdeorid Fhidihodd BN codp! axesbp Pagk to
According to this method, when the original recording nediumis

- fabricated, &@Ni@e%egﬁgﬁémd&mvﬁ}ﬁicﬁeihé%&%FQQ%tﬁdrﬁEShtegltﬁdﬁleaf ter
as PN code) used as a spread code is generated with a sufficiently fast

- period and SP@%hF:@ﬂﬂhp%B"e@.aQo YVt aRMHaRE the lor iidiRiaankht dU@hp CEEd ©Tbn
control signal. I'n this way, a narrow bandw dth, high |eve

anti - dupl i catéRPr&PHilglal,Sig8alsd 850 pekEesnt feverd d eprirdral oypt&ve!

signal which does not affect the video signal or sound signal. This
spectrally gRfeagupiéatih i Latindh COHtI1 180 MRIsdd drhehesdpei-nposed on
the video signal supplied to the recording nedium and recorded. On

the recordi ngusi f€at ol N=6REFo1 Ss URNEN ahaGradtida Wie refard ispeegrand phase
as the PN code used for spectral spread in the playback device relative to
the video si gpakagupplied

In this way, the anti-duplication control signal is
spectrally spread and superimposed on the video signal as a
wideband, low level signal in the playback device. It is
therefore difficult for a personwishing to illegally duplicate
the video signal, to remove the anti-duplication control signal
which is superimposed on it.

However, it is possible for a person aiming to prevent
illegal duplication to detect the superimposed anti-
duplication control signal by reverse spectral spread, and use
it. This anti-duplication cohtrol signal is therefore
supplied to thé recording device together with the video signai .
On the recording side, the anti-duplication.control signal is
detected, and duplication is precisely controlled according
to the detected anti-duplication control signal.

According to this method, as described hereabove, the
spectrally spread anti-duplication control signal is
superimposed as a wideband, low level signal on the video signal,
but it must be superimposed at a lower S/N ratio than that of
the video signal in order for the video signal not to cause

deterioration of the video signal.



6 by the playback device. The generated PN code is applied to the video
signal on which the anti-duplication control signal is superinposed so as
to*extract the original anti-duplication control signal, i.e. so as to
performreverse spectral spread. Anti-duplication is then controlled based
on the anti- duplication control signal extracted by reverse spectral

spr ead. In this way, the anti-duplication control signal is
spectrally spread and superinposed on the Vi deo signal as a w deband, |ow

level signal in the fippthiageosdeinee spectirallvhepebaneatdtitéapl icaoion

person wishing to illegally duplicate the video signal, to renpve the
anti -dupl i Caédrﬂikdlogi?ﬁél SitdNabwes Arh 616 thahi tRASEE thle video signal,
However, it is possible for a person ainmng to prevent illegal duplication

to detect thenduebenabiedtandétectlytld ealtiodupeithelioni 86ALrdY dipilse
spectral spread, and use it. This anti-duplication control signal is

therefore ssppétiaghbdsed b2 EREOFIHEW sdQriade ihoges hRicokdihgt Bevyedeaiad gnal .
On the recording side, the anti-duplication control signal is detected,

and dupl i cathafibés o ebeSBNYcsdat(F todealensth NFedud ridietdesped efhlly
anti-duplication control signal. According to this nethod, as

descri bed hesppdadea 1hsit @pecidill dcaildndontiroldgplonaat magtchat r ol

signal is superinposed as a w deband, |ow | evel signal on the video

si gnal sufficiently large. The PN code length per bit of the
anti-duplication control signal may also be expressed as a
spfead gain (spread factor) which is the ratio (T/TC) of a time
width T per bit of the anti-duplication control signal and a
time width TC of one part {(one chip) of the PN code. As
described hereinafter, this spread gain is found from the S/N
ratio of the information signai on which the anti-duplication
control signal is superimposed, in this case the S/N ratio of
the video signal.

For example, when the S/N ratio of the video signal on
which the anti-dﬁplication control signal is superimposed is
50dB, the anti-duplication control signal which is spectrally
spread and superimposed on the video signal must be
superimposed at a lower level than 504B, which is the S/N ratio
of the video signal. Also, in order to detect the anti-
duplication control signal superimposed on the video signal,
its S8/N ratio must be sufficient for t.he spectrally spread
signal to be fully demodulated. If this S/N ratio is 104B,
a spread gain of 60dB (S/N ratio of 50dB for wvideo signal) +

(S/N ratio of 10dB necessary for detection) is required. 1In

this case, the PN code length per bit of the anti-duplication



but it®nust be superinposed at a lower S/Nratio than that of t he vi deo
signal in order for the video signal not to cause deterioration of the

vi deo signal . 7 To superi npose
the spectrally spread anti-duplication control signal at a lower S/Nratio
than that of the video signal, and to be able to detect the

anti-duplication control signal superi rrpo§ed on the video signal in the
recordi ng device, the nunber of the PN code (PN code length) required to
spectral |y ocpreasl asihral iantl ndudlicati on control signal nust be
sufficiently large. The PN code length per bit of the anti-duplication

control signal nEhalhexhoed axpdeinathasezorgihgadegitd & @Actdtl eré BN
~which is the ratio (T/TC) of atime wdth T per bit of the

anti-dupl i catéde supErisipaEaghain ahd aiddorsigndlhu$Esoh AABtPaiitdOrsy chip)
. of the PN code. As described hereinafter, this spread gain is found from
the S/N rataclifdire dorfrelertiiosn signehe ofomiec lvades dettiecdiiphi 6att K
~control signal is superinposed, in this case the S/INratio of the video
~signal . PN Eodeckangaps d whan éfiby & Bhoat icodd 1ehethi ¢tao bel @egéc ey . Whi ch

the anti-duplication control signal is superinposed is 50dB, the

anti - dupl i coAt @resmtt,olthdisgoalienbendnth sisspfcthal bydes 2% 63n8nd when

superinposed on the video signal nust be
the PN code length is 1 million per bit of the anti-duplication
control signal, it cannot be detected. In the latter case,
PN codes of long length can be detected but the detection takes
time. It can thus be appreciated that a considerable time is
required to detect a PN code having a length of 1 million.

Moreover, if the superposition level of the spectrally
spread anti—duplicatioﬁ control signal is too high, the
anti-~duplication control signal causes serious visual
interference with the Qideo signal.

This invention, in view of the above, aims to permit
additional information to be superimposed on a video signalh
so as to control duplication of the signal without causing its
deterioration, and to contfol such duplication by precisely
and rapidly extracting this additional information.

A video duplication controi system according to this
invention comprises a playback device for playing back a video
signal, and a recording device for receiving the video signal
output by the playback device and recording it on a recording
medium, wherein:

the playback device comprises:

sync signal separating means on the playback side for



superifiposed at a | ower |evel than 50dB, which is the SINratio of the
video signal. Also, in order to detect the anti- duplication control

si gnal superinposed on the video signal, its S/INratio nust be sufficient
for the spectrally spread signal to be fully denodulated. If this S/N
ratio is 10dB, a spread gain of 60dB (S/N ratio of 50dB for video signal)
+ (S/Nratio of | QdB necessary for detection) is required. In this case,
the PN code length per bit of the anti-duplication

8 | sig LS Ll Lion. . ' in th di n
devi ce Lo dereprrefitane shiE sigeet CE B B i gna “ses .
[tifil Ldi ' I etectiQqn _of the
PN cote | o rapi d. SBeead fofS EEAgtillng ff%%%ﬂ%é%@%@fvg&%ﬁ}%:ﬁ b
, thi : ' f . n code
Present; U BefipPci RO el chaE ey Slaf0% 15N, HIgRs SRR 6R

et oot ed but “L A1 PRRr oL abe YT netond g, WhAS A ot

detected but t etection ta ~apprecrat
cpns!derablepghggagﬁ shgaguired to detect a PN code having a length of 1
mllion: reover, if the superposition |level of the spectrally

spread anti - dupl | 68kbaR €BAE! PhyStONAY ASah ol e M b IsiditPldgati on
control signal causes serious visua

reversing the phase of the spread code from spread code
generating means on the playback side with a timing based on
the sync signal separated by the separating means on the
playback side,

spectrum spreading means for spectrally spreading
duplication control information superimposed on the video
signal according to the spread code pfocessed by spread code
inverting means on the playbaék side, and

superimposing means for superimposing the duplication
control information which has been spectrally spread by the
spectrum spreading means on the video signal,

the recording means comprises:

sync signal separating means on the recording side for
separating the sync signal from the video signal supplied by
the playback means, - '

spread code generating means on the recording side for
generating a spread code with a start timing based on the sync
signal separated by sync signal separating means on the
recording side,

spread code inverting means on the recording side for

reversing the phase of the spread code from spread code



interference wth the video signal. This invention, in view of the
above, ains to permt additional information to be superinposed on a video
signal so as to control duplication of the signal w thout causing its
deterioration, and to control such duplication by precisely and rapidly
extracting this additional information. A video duplication control
system according to this invention conprises a playback device for playing
back a video signal, and a recording devigg for receiving the video signa

b h j l,Ag _it. di di
ouiput by Ungebealbaty fexhes,duhd PEREdLakel 1188 A gPROL O MEALITL |
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wher ei n: evi ce conpr

means on the gplagback sSi f ;
separating a sfncpgigﬁquggo%%PﬁgagﬁgegysFaﬁaF?paratln%FW%%RF(ﬁﬂk§he

generati ng n@@@graqnbhg-agayback side for generating a spread code with a
start tim ng based on tﬁe sync signal separated by sync signal separating

o ayback side For toreeSeerRecFRem SERAEthd MBnsTEE nafe Sty Siveliecode

pl ayback side for reversi e phase he “spr ea

0o Letar SRR A SARIUEE LAl 'L, HFRAE 8836 Dbl )"
spread code inverting means on the recording side, and
extracting the duplication control information supérimposed
on the video signal supplied by the playback device, and

duplication control means fdr controlling recording of
the video signal on the recording medium based on the
duplication con£r01 information ektracted by the spectrum
spreading means.

A video recording medium according to this invention is
characterized in that a video signal on which additional
information, which has been spectrally spread by a reverse
spreé.d code obtained by reversing, with a timing based on a
sync signal in the video Signal, the phase of a spread code
which starts to be generated with a timing based on the sync
signal in the video signal and superimposed on the video Signal ,
is recorded on it.

In the dﬁplication control system according to this
invention, a spread code starts to be generated with a timing
based on the sync signal separafed fr.om the video signal in
the playback device, and the spread code is phase inverted with
a timing based on thislsync signal. In this context, phase
inversion of the spread code refers to bit inversion where 0's

are replacedby l'sand 1's are replaced by 0's. The additional



pl ayback side, spectrum spreadi ng neans for spectrally spreading
duplication control information superinposed on the video signal according
to*the spread code processed by spread code inverting neans on the

pl ayback side, and superi nposi ng neans for superinposing the
duplication control information which has been spectrally spread by the
spectrum spreadi ng neans on the video signal, t he recordi ng neans
conpri ses: sync signal separating nedns on t he recording side for

separating trl%f@f %t? gills L %Q?l%egﬁpegé %sl elcxi'wb it&%ihgggleg&baCk

neans, Sprea (0] S on ecordlng

generating a speadacay ewlalgoggat 8ht tﬁmfae{?asf&ngf the sync  signal

separated by sync S|gna nmeans on recordi ng side,

spread code 'nvertmhge@aaoeglhg QLS00 09551884  OaeT SVELEL "L, g Phase

of the spread code froms

10 generati ng_qe'?%@%% %hwrlgﬁ éeg%fh Qe 1‘@ %.Eeﬁtﬂ:gl tlgx e%gogra LRgpsync

S|gnal separate e separa nmeans recor

reverse SpeCttrlkﬂ'{&,@p{RQ;‘ii{en§1Q§BQEk fd%rv_ﬂ?:%r I‘Qigtl_{]\ge 'teVEhE Yideo sync signal

and based on the video sync signal separated from the video
signal supplied'by the playback device. Also, the polarity
of the spread code generated in the recording device is reversed
with a timing based on the video sync signal. I.n the recording
device, this inverse spread code is used to perform reverse
spectral spread.

During reverse spectral spread, the generation timing of
the spread code used to perform reverse spectrél spread must
be controlled for the video signal from the playback device
so that it is identical to that of the spread code used to perform
spectral spread in the playback device.

This generation timing is determined based on the video
sync signal separated from the video signal. The generation
timing of the spread code generated in the recording dévice
can therefore be adjusted to be the same as the generation timing
of the spread code used in the playback device for the video
sync signal.

The spread code used to perform spectral spread in the
playback device and the spread code used to perform reverse
spectral spread in the recording device are phase inverted with
a timing based on the video sync signal. For example, by

inverting the polarity of the spread code every other field



spectr-al spread according to the spread code processed by spread code

I nverting nmeans on the recording side, and ~extracting the duplication
control information superinposed on the video signal supplied by the

pl ayback device, and duplication control means for controlling
recording of the video signal on the recordi ng medi um based on the
duplication control information extracted by the spectrum spreadi ng neans.
A video recordi ng nmedi um according to thidd nvention is characterized in

that a vi deo(shgnalr Qitathiigleaddil) i, oaasprédd afgtd iodndiieeBnbaso heeity

spectrally spread by a reverse spread code obtained by reversing, with a
timng basedifneveryYyfite Xd didllgdderddwed/i deo signal, the phase of a spread
- code which starts to be generated with a timng based on the sync signal

in the video signah el wagsrdimp ksl ide t nildaq sitgnahe caser 6gorHed on
it. In the duplication control systemaccording to this invention, a

spread code spaeaé doddEogeper Bdming iSpreald, Mr8gerbassisecirdlneperad Hé gnal
separated fromthe video signal in the playback device, and the spread

code i s phasperfweatié®hsingthésbr oGRS Lor PR rifbrhidytevidrwspedtirdNi S
context, phase inversion of the spread code refers to bit inversion where
0 's are reppaead dtyi¢ch handeensphager tpvacedd yudh Thathefdd éxanmnsle,

its polarity is different in every field, and the additional

information which has been spectrally spread and superimposed

on the video signal is detected.

During reverse spectral spread, the spread code which has
been arranged to have different polarity every field is applied
to the video signal comprising the spectrally spread anti-
dﬁplicatibn control signal, and integrated. The anti-
duplication control signal éuperimposed on the video signal
is thereby extracted. In this case, by applying the spread
code which has been arranged to have different polarity in every
field to the playback signal, the ppiarity of the video signal
components in the playback signal is reversed every field.

The video signal is a signal having a high correlation
between adjacent fields, between frames and between adjacent
horizontal scanning lines. Therefore by performing
integration as part of the process of reverse spectral spread,
video signal components of different polarity in adjacent
fields cancel -each other out, and are thereby eliminated.

In this way, the additional information which has been
spectrally spread and superimposed on the video signal may be

detected without affecting high level video signal components,



1 1 information is spectrally spread using this inverted spread code and
superi nposed on the video signal. In the recording device, a spread
code starts to be generated with a timng which is identical to the
generation timng in the playback device relative to the video sync signa
and based on the video sync signal separated fromthe video signa
supplied by the playback device. Also, thg polarity of the spread code
generated in the recording device is reversed wth a timng based on the

video sync gindn@he Wetrkbke ibaCertdindend9vbeeadtiit $ohAYelseoshd€ish cogle is
used to performreverse spectral spread. During reverse spectra

spread, the ig@iRrld.onMbi8bREr UYue tBetBPs QahredRl deedct oRIffdidDerRYer S
spectral spread nust be controlled for the video signal fromthe playback

- device so tdmthéladas tideati Gedokitivi sGhet hRpspeaath €los¢iuesdilgmaner f orm
spectral spread in the playback device. This generation timng is

det erm ned Q_qgacgpi@atdﬁ@a\img@y A1ke Hedreluseparated fromthe video signal.
The generation timng of the spread code generated in the recordi ng device

can therefore bewdnhedpblaletyNEr S isrdd® cwmReial kelets6d Wiitdla the
spread code used in the playback device for the video sync signal.

The spread coideints Shsed par tRevyE@e6t syhc hildrad iim the vRBaybeidndedse and

the spread code used to performreverse spectral spread in the recording

devi ce are pheseribuirdsre) tthe polarity (phase) of the additional
"information superimposed on the video signal is reversed
according to the applied spread code. In this case, in a
similar way to polarity reversal every field of the color
sub-carrier wave in the color video signal and polarity
rgversal between every horizontal scanning period, in the
additional information superimposed on the video signal,
brightness variations between adjacent additional information
of different polarity are reversed, so the variations are
averaged and therefore do not stand out. Consequently, visual
interference of the reproduced video due to the superimposed
additional information is suppressed.

In the video duplication system according to this
invention, the superposition level of spectrally spread
additional information supplied to the superimposing means of
the playback device is adjusted by level adjusting means.

Therefore when the effect of the additionél information
superimposed on the video signal can be reduced, for example
by inverting the polarity of the spread code or the like, the
superposition level of the additional information may be

increased. By increasing the superposition level, the



a timng based on the video sync signal. For exanple, by inverting the
polarity of the spread code every other field

12*(one vertical interval), a spread code of different polarity in every
field is generated. In the recording device, simlarly to the case of
the spread code for perform ng spread, reverse spectral spread is
performed using the spread code for perform ng reverse spectral spread

whi ch has been phase inverted such that, flé exanple, its polarity is
different iefédeigntiebd, dabdctbrgadhét aadnt iondal cimbdrinet it dn hne been
spectrally spread and superinposed on the video signal is detected.

During reverseoxdangr devipeendy bbefapthad tmpeowdd ch has been arranged to
. have different polarity every field is applied to the video signal

- conprising the spegardihy sheeaildast recotfijxhdg avddiom cadarding goakhisnd
integrated. The anti- duplication control signal superinposed on the video

signal is timsesiviosxt iacthd. rédotdiagcasecoywipi Werpives sheeaddecode
whi ch has been arranged to have different polarity in every field to the

pl ayback si grizgjnall pdapeldaback Groimhehiksdebdeognatordimmg anediwm, rbyt he
pl ayback signal is reversed every field. The video signal is a signa
havi ng a hi gerfiorndingt revrerbet specteaal) aaprdad uslidy, abspresd dodemediahd

bet ween adj acent
starts with the same timing and of which the timing is inverted
with the same timing relative to the video signal, as that of
the spread code used for spectral spread of the additional
information superimposed on the video signal recorded on the
medium, the efficiency of detecting the additional information
is improved as described here;bove.

Further, the polarity of the spfead code is reversed with
atimingbasedonthevideosyncsignal,andthisinvertedspread
code is used for performing spectral spread. Hence as
described hereabove, in the additional information
superimposed on the video signal, brightness variations
between adjacent additional information of different polarity
are averaged and do not stand out. Consequently, visual
interference of the reproduced video due to the superposition
of additional information on the video signal is suppressed.

Therefore, even in the case of a recording medium on which

. avideo signal is recorded wherein spectrally spread additional
information is superimposed on the video signal to prevent

improper duplication, a good quality video can be obtained.



hori zental scanning lines. Therefore by performng integration as part of
the process of reverse spectral spread, video signal conponents of
different polarity in adjacent fields cancel each other out, and are

t her eby el i m nat ed. In this way, the additional information which has
been spectrally spread and superinposed on the video signal may be
detected without affecting high |evel vide® signal conponents,

13 and the detection efficiency of additional information is inproved.

Moreover due to this inpgpyed ggggﬁib@ﬂoﬁfégcfﬁgchAﬁiNége addi ti onal

i nformation superinposed on the video signal, the spread gain may also be
reduced. Wialy t he; goL agi Sk i dd¥ nﬁ&b%aqhQOSGrbéséea@rée%g:rwbti
timng based on thée video sync signal” in the video signal as escri bed

above, the pRlALhbya{RPRSDr 211688 AYdANAbvit8LE ARtieB §ldased on

the video signal is reversed according to the applied spread code. In this
case, in a dddAl WBkeP a@?:'o%hg.‘h)_f} t8Veh3al igveh¥ibhel d of the col or

sub-carrier wave in the color vided signal and polarity reversal between

every horizontal geanni 5g Q%i&?k dihdd¥n f%@dkhboﬁﬁkpbgéogﬁedé&hb ng

superi nposed on the video signal, brightness variations between ad]acent
addi tional igHOTdREdOmert! oH Tf Gl RelkarlihgateviekebsetneSPidds

variations are
duplication control system according to this invention.

Fig. 3 is a block diagram for the purpose of describing
a typical construction of a PN code generator shown in Fig.
1 and Fig. 2.

Fig. 4 is a diagram for the purpose of describing an example
of a PN code start timing signal and inversion timing signal
generated by the video playback device and video recording
device shown in Fig. 1 and Fig. 2. | .

Fig. 5 is a diagram for the purpose of describing an example
of a PN code-generator.

Fig. 6 is a diagram for the purpose of describing another
example of a PN code start timing signal énd inversion timing
signal generated by the video playback device and video
recording device shown in Fig. 1 and Fig. 2.

Fig. 7 is a diagram for the purpose of describing another
example of a PN code start timing signal and inversion timing
signal generated by the video playback device and video
recording device shown in Fig. 1 and Fig. 2.

Fig. 8 is adiagram for the purpose of describing an example
of a PN code generator. .

Fig. 9 is a block diagram for the purpose of describing



averaged and therefore do not stand out. Consequently, visual interference
of the reproduced video due to the superinposed additional information is
suppressed. In the video duplication systemaccording to this

i nvention, the superposition |evel of spectrally spread additional

i nformation supplied to the superinposing neans of the playback device is
adj usted by | evel adjusting neans. Therefore when the effect of the
addi tional information superi nposed on kthe vi deo signal can be reduced,
for exanpl e anddtheirneabbiigehbeo polted iviiedf pllagbapkeadviode Preddeildele, the
superposition | evel of the additional information may be I ncreased. By

i ncreasi ng tglidpeipns contiolle¥gkreinh@ccording to this invention.

14 efficiency of detecting the additional information in the recording
device may be further inproved. Regardi ng the video recordi ng nmedi um
according to this invention, in the recording device which receives the
video signal pl apedibaok DESCRI PIONVOHEeDHE ePREFERREDEEMBOD INBNTPEN f Or m ng
reverse spectral spread using a spread code which starts with the sane
timng and of whicile eh®odifend 6F thwyariidad wplHhchiit¢onatent el g gtdmgt i ve
to the video signal, as that of the spread code used for spectral spread
of the addi tviatsd pliayibaioknidesriceypeiideposedoadingedeviee, sviii@ad recorded on

the transmitting method and video recording medium according to
this invention will now be described with reference to the
appended drawings. In the following description, it will be
assumed that the video playback device and video recording
device are devices for the recording and playback of a DVD
(Digital Vvideo Disc), and are therefore hereafter referred to
as DVD devices. To simplify the description, the audio signal
system will be omitted. .

As will be described in detail hereafter, in the
video duplication control system described below, an anti-
duplication control signal is superimposed as additional
information in the information playback device using a PN
(Pseudorandom Noise) sequence code (PN code). This code is
reverse spectrally spread in the information recor_ding device
so as to extract the anti-duplication control signal which is
used to control duplication of the video signal.
Embodiment 1

Fig. 1 andFig. 2 are drawings for the purpose of describing
a video playback device (referred to hereafter simply as
playback device) 10 and a video recording device (referred to

hereafter simply as recording device) 20 used in a video



medi um the efficiency of detecting the additional information is inproved
as descri bed hereabove. Further, the polarity of the spread code is
reversed with a timng based on the video sync signal, and this inverted
spread code is used for perform ng spectral spread. Hence as described
her eabove, in the additional information superinposed on the video signal,
bri ghtness variations between adjacent additional information of different
polarity are averaged and do not stand out7 Consequently, visual

i nterferenceq@bl { e {GPRMGRA ¥ de8m Ut drd iiie £ SUPeE FOS it 8bo@iment .
addi tional information on the video signal is suppressed. Ther ef or e,

even in the £ASELRér AvdLES! HHW FRAIBHBIOMMICE 102 M3 pndRak of gnkecor ded
wherein spectrally spread additiona i nformation is superinposed on the

vi deo si gnal pl QyBaEN e s td I OREBVBUAL 8L | Odhd & HIO A B gy a¥i,dee g@n be
obt ai ned. 15 BRI EF

DESCRI PTI ON €5r FeEp&fidWY 86Sthe recdidiing dyistiembdldick divgrqupilr. the purpose
of describing one enbodi nent of a video pl ayback device of a video

duplication conttgl psystEm ACkEESkdithd Gddiiutn I1DGEAlY @ medium ofii Ghichi s a

bl ock diagram for the purpose of describing one enbodi nent of a video

recordi ng degigetfedheidéslemhd audio signals are recorded together with
an anti-duplication control signal as additional information.
In this case, the medium 100 is a DVD. The anti-duplication
control signal may be recorded on the innermost or outermost
TOC or a track area known as the directory, or it may be inserted
as a separate recording area on a track in which video data
or audio data is recorded. In the example described below the
lattér case is discussed, the anti-duplication control signal
being read out at the same time as the wvideo signal is read.

The anti-duplication control signal is a signal for
prohibiting or permitting duplication, or limiting the number
of duplications, and it is added to the video signal. The
recording medium 100 is fitted to the playback device 10, and
a recorded signal is read out.
As shown in Fig. 1, the playback device 10 comprises a

read-out unit 11, demodulator, 12, anti-duplication control
signal extractor 13, sync separator 14, PN code generator 15,
PN code inverter 16, spectrally spread-anti-duplication
control signal generator (referred to hereafter as SS
anti-duplication control signal generator) 17, addéf 18 and
D/A conversion circuits 191, 192.

The read-out unit 11 extracts a playback video signal



duplication control systemaccording to this invention. Fig. 3is a
bl ock di agram for the purpose of describing a typical construction of a PN
code generator shown in Fig. 1 and Fig. 2. Fig. 4 is a diagramfor
the purpose of describing an exanple of a PN code start timng signal and
inversion timng signal generated by the video playback device and video
recording device shown in Fig. 1 and Fig.jg. Fig. 5is a diagramfor
- the purpose of describing an exanple of a PN code generator. Fig. 6
IS a di agramdampdrentpwipdsenofthdesdynbilngbaaghbar byepaaph g oback Rh&ode
start timng signal and inversion timng signal generated by the video
pl ayback devimanmiing cediumel®@0 diang dapptieshohdss ivd Ehe. ddmemdl Lt sk 12
Fig. 7 is a diagramfor the purpose of describing another exanple of a PN
code start tiand@diigiaipldmdtiioneceonamroli siggalsegnghcgenelat ed by the
vi deo pl ayback device and video recording device shown in Fig. 1 and Fig.
2. Fig. 8 iTheaddmagnaatbdorll perforpssdenddulbscioniongtie ey of
a PN code generator. Fig. 9 is a block diagram for the purpose of
describing video signal component S2, generates a dléﬁtamOv‘/:h@éo eyilpdiient
of the video playback device of the V|deo
. and supplies this to the D/A conversion circuit 191. The D/A

conversion circuit 191 performs D/A conversion on the digital

video signal, generates an analog video signal S2A comprising

a sync signal, and supplies the result to the sync separator

14 and adder 18.

The anti-duplication control signal extractor 13 extracts
an anti—duplication control signal S3 added to the playback
video signal component S2, and supplies the extracted
anti-duplication control_ signal S3 to the SS anti-duplication
control signal generator 17.

The sync separator 14 removes a video sync signal S4 from
the analog video signal S2A, and supplies the result to the
PN code generator 15. According to the first embodiment, a
vertical sync signal is extracted as the video sync signal sS4,
and supplied to the PN code generator 15.

The PN code generator 15 generates a PN code (spread code)
using the vertical sync signal S4 as a reference and forms
various timing signals to be used in other processors.

Fig. 3 is a block diagram for describing the PN code
generator 15 of Fig. 1. As shown in Fig. 3, the PN code
generator 15 comprises a PN code start timing signal generator

151, PLL circuit 152, PN code generator 153 and timing signal



dupliceation control systemaccording to this invention. DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS One enbodi nent of the video

duplication control system video playback device, video recording device,
video transmtting nethod and video recording nedi umaccording to this

I nvention will now be described with reference to the appended draw ngs.
In the follow ng description, it will be assunmed that the video pl ayback
devi ce and video recording device are devi%es for the recording and

pl ayback of genBYRrotDigit alThé dea tRicaqd) syarads agral het eéot eadwesdafn ehe
referred to as DVD devices. To sinplify the description, the audio signal
system wi | | sh@cosepéeslcor 14 isAsuppliedaodenerpiembdensdatai titixigahtier, in
the video duplication control system described bel ow, an anti -

dupli cati on 1ganbfothei pRatods Faiatgrods] aheaBnLt chnabiti MSDravad ithie i n
the information playback device using a PN (Pseudorandom Noi se) sequence
code (PN codghinghisighadegesierb€ver $84spectrally spread in the information
recording device so as to extract the anti-duplication control signal

which is used t aneopNrebdduptacatdininef sthaali genesagoal 151 rdmehiaterst 1
Fig. | and Fig. 2 are drawings for the purpose of describing a video
pl ayback ded ®m coaéestaxck tinigiesivaalsTip{Bigs 4B)pkhpvdnlg teeitieyirk) and
a video recording device (referred to hereafter sinply as recording
devi ce) 20 ustedvhitla tHed@®d code starts to be generated, based on the
vertical sync signal S4 (Fig. 4A), and this is supplied to the
PN code generator 153. The PN code start timing signal T1
starts generation of the PN code every vertical interval (1V
in the figure), based on the vertical sync signal S4.

The PN code start timing signal T1 generated in the PN
code start timirig unit 151 is used also as a timing signal in
other processing units. .

The PLL circ_:uit 152 generates a clock signal CLK based
on the vertical sync signal S4 supplied to it, and the clock
signal is supplied to the PN code generator 153. The PLL
circuit 152 generates a clock signal CLK of which the frequency
is 250kHz, as described hereafter.

The PN code generator 153 determines the timing at which
the PN code starts to be generalted by the PN code start timing
signal T1, generates a PN code S5 according to this clock signal
CLK, and outputs the result.

Fig. 5 is a drawing showing an example of the PN code
generator 153 shown in Fig. 3. The PN code generator 153 in

this example comprises 12 flip-flops REGl - REG12 which form

a 12 stage register, and exclusive OFF circuits EX-OR1 to EX-OR3



17 duplication control system according to the first enbodinment. In other
wor ds, the playback device 10 corresponds to the playback system of a DVD
device, and the recording device 20 corresponds to the recordi ng system of

a DVD devi ce. In Fig. 1, a recording nedium 100 is a medi um on which
digitized video and audio signals are recorded together with an
anti-duplication control signal as additional information. |In this case,

the medium 100 is a DVD. The anti-duplicabtigon control signal may be

recor ded Onfap¢?$.%§£gggta0£uf%§d§fé;§ééap SJGL%LPJ Fr IHAGK A ROy, t he

directory, or i I nser rate recording area on a track

In which vi ]gé(}e%@i%esoﬁhg'égli 80(9@%@8.5:% b Bt gggné?'ltl@s ﬁxﬁégé@sﬁﬁﬁgij bed

bel ow t he atter case IS scusse e anti-duplication control signal

bei ng read 9#& @foé]b%i?l%'ﬁ_ bt RBait$ ahhgné(i)g?%i%ﬂlami,_siﬁeg%;xerates edbe
anti-duplicatron contr signal 1s a signal tor prohibiting or permtting
dupl i cati ongyo LMkki o) | LAt NSt NG dile v jadded to
t he vi deo ngngf’hbr'ltﬁé eg‘é‘%grfﬁ?ﬁ '?r%%? u‘%ﬂi’%% ?%ﬁfxl}t t edcatalodﬁ’trhtteeIl[;’l%1 ehiback

device 10, and  #a'ae d8deSLARA] che c18R% ftle i of théHrHNGE BokkY, 1.

t he pl ayback devic conpfises a read-out unit 11, demodulator, 12,

gghie; dup! ig?lie%ef?&ar& thd! S0 oL L AGH/I5D =SYECIBRPARY 87405 cRhpcode
PN code can effectively be contained in one vertical interval
(16.7ms). Also, by using the PN code start timing signal Tl
as a reset signal, the clock ‘phase of the PN code in every
vertical interval can be specified.

The timing signal generator 154, in addition to various
timing signals based on the vertical sync signal S4, generates
an inverse timing signal HT (Fig. 4C) used in the PN code
inverter 16, described hereafter, and supplies this signal to
the PN code inverter 16.

The inverse timing signal HT is generated as a signal which
inverts every vertical interval, as shown in Fig. 4C.

Hence, the PN code generator 15 generates the PN code start
timing signal T1 using the vertical sync signal S4 as a reference
signal, the clock signal CLK and the inverse timing signal HT,
and generates a PN code S5 based on the PN code timing signal
71 and clock signal CLK. The PN code S5, clock signal CLK and
inverse timing signal HT are supplied to the PN code inverter
16.

Based on the inverse timing signal HT, the PN code inverter
16 controls whether or not to reverse the polarity (replacing

0 by 1 and 1 by 0) of the PN code S5 in the PN code generator



PN code inverter 16, spectrally spread anti-duplication control signal
generator (referred to hereafter as SS anti-duplication control signal
generator) 17, adder 18 and D/ A conversion circuits 191, 192. The
read-out unit 11 extracts a playback video signal '

18 conponent S2 fromthe signal obtained by pl ayi ng back the recording
medi um 100, and supplies this to the dem)g%gat or and anti-duplication
control signal extractor 13. The de ul ator 12 per fornms denodul ati on

on the pl aybaskandi geesd @odl a cCNTPIGNRINsSTodie sy at eheaiflil@rsal ¢ vhie®
signal, and supplies this to the DA conversion circuit 191. The DA

conver si on ciighal HIO inperter 86e B} Arct@ivensintedftal hes diegicrabedvalseee,
signal, generates an anal og video signal S2A conprising a sync signal, and

suppl i es t heah@siid PNOcble mwertsieppuatieris kevwwitexddne ddlarity of Thige
anti-duplication control signal extractor 13 extracts an anti-duplication

control signaN &3daddsd fertsgafpBy bae kreti el SirHedvaOaFTEMN R ch2 thand
supplies the extracted anti-duplication control signal S3 to the SS

anti - dupli caihoarseopimibhg Hignall genes diigh level. A PNeimMussSepaeaser 14
renoves a video sync signal S4 from the anal og video signal S2A, and
suppl i es theiseshételhp suipplied by the SS anti-duplication control signal
generator 17. The inverse timilng signal HT may also be a phase
as shown in Fig. 4D, i.e. the polarity of the PN code can be
reversed in either odd fields or even fields.

The SS anti-duplic_atign control signal generator 17
spectrally spreads the anti-duplication control signal S3
using the PN inverse code S6 so as to generate a spectrally
spread anti-duplication control signal S7, and supplies this
to the D/A conversion circuit 192. The D/A conversion circuit
192 converts the spectrally spread signal S7 to an analog signal
S7A, and supplies this to the adde-r 18.

The adder 18 adds the analog-converted spectrally spread
signal S7A to the analog video signal S2A, and outputs a video
signal S8A. The adder 18 therefore functions as superimposing
means for superimposing the spectrally spread signal S7A, which
is an anti-duplication control signal that has been spectrally
spread by the PN inverse code S6, on the analog video signal
S2A. -

The analog output video signal S8A, formed by
superimposing the spectrally spread anti-duplication control
signal on the analog video signal, is then supplied to a monitor

receiver which displays a video or to the recording device 20



PN code generator 15. According to the first enbodinent, a vertical sync
signal is extracted as the video sync signal S4, and supplied to the PN
code generator 15. The PN code generator 15 generates a PN code
(spread code) wusing the vertical sync signal S4 as a reference and forms
various timng signals to be used in other processors. Fig. 3is a
bl ock diagram for describing the PN code generator 15 of Fig. 1. As shown
in Fig. 3, the PN code generator 15 conpr3des a PN code start timng

si gnal genergé@rds She Rhlddd I'figrda1l 2 PNRIiAN Rl AM.153 and tini ng
si gnal 19 ‘generator 154. The

vertical sync sionatt SAtexXiredRng) deld ceSPOCwheRAr §E€éi%ési§héu‘ﬁiﬁ%ﬁd to
the PN code start timng unit 151 of the PN code generator 15, the L

circuit 152 @ighdhessA iffion0 thie0ABbr880£4 Py device 10€aRH f@éj&féérart
timng signal generator 151 generates a PN code start timng signa 1

(Fig. 4B) shpwwigllbe dds8ribed! MBigHbwenAN£Ode ShaNletdribg GSPaLat ed,
based on the vertical sync signal S4 (Fig. 4A), and this i1s supplied to

the PN code2genapeisesliBentBaeld1G08¢ns kabhrhitriD Sbiitdeldendt s

generation of the PN code every vertical interval (1V in the figure),

based on the2Veremcedds yixverghal244.detector 25 for detecting the
anti-duplication control signal which has been spectrally
spread and superimposed on the video signal (referred to
hereafter as SS anti-duplication control signal detector),
duplication controller 26 which performs control so as to
permit or prohibit duplication, writer 27 and A/D conversion
circuit 291. The recording medium 200 is a DVD on which the
video signal is written by the recording device 20.

The video signal S8A from the playback device 10 is
converted to a digital video signal S8 by the A/D conversion
circuit 291, and supplied to the encoder 21, sync separator
22 and SS anti-duplication control signal detector 25.

The encoder 21 receives the digital video signal S8,
removes the video sync signal, and performs encoding operations
such as data compression of the digital video signal. This
generates a digital video signal S9 for recording which is
supplied to the recording medium 200, and thence to the writer
27.

The sync separator 22 removes the video sync signal S11
from the digita.l video signal S8 prior to encoding operations,
and supplies it to the PN code generator 23. In the recording

device 20 also, a vertical sync signal is used as the video



The PN code start timng signal T1 generated in the PN code start timng
unit 151 is used also as atimng signal in other processing units.

The PLL circuit 152 generates a clock signal CLK based on the vertical
sync signal S4 supplied to it, and the clock signal is supplied to the PN
code generator 153. The PLL <circuit 152 generates a clock signal CLK of
whi ch the frequency is 250kHz, as descri?sd hereafter. The PN code
generator 153 determ nes the timng at whfch the PN code starts to be

gener at ed bysyhe £Nroresist arst ihi Gh80a fosdidrit i diled garRsbalc&sdavbPbecpale S5
according to this clock signal CLK, and outputs the result. Fig. 5

is a draw ng showrhg PN exdddendfatidie P\Nhaedan igeatiahdr cdhst sheton N
Fig. 3. The PN code generator 153 in this exanple conprises 12 flip-flops

REGL - REGlL2tehtledt faff nthe BN12odé afndregicyt a5, ofnthe pllaidack @elrieerToits
EX-OR1 to EX- OR3 20 for

conputing a whithblss tRgsonitted refekbifgregimicer 3, Vied id lequesaleas tbe PN
code start timng signal Tl as a reset signal, the clock signal CLK and an

enabl e si gnakth&NeN cbdgestdart esmihg s fPhalogendpacopslsi POLAAYTudY PS2 per
vertical interval. In this case, when the clock rate is of the order
of 250kHz, ®Neqiky genendtohaSBNsinmeinFi4Q0%HARAR imity SBimal genérd08b chip
154. The following description therefore assumes that the PN
code generator 23 has.the construction of Fig. 3.
In the PN code generator 23, as in the PN code generator
15 of the afor.esaid playback device 10, the PN code start timing
signal T1 which starts generation of the PN code every vertical
interval, is generated by the PN code start timing signal
generator 151, and a clock signal CLK having a frequency of
250kHz is generated by the PLL circuit 152. The PN code start
timing signal T1 and the clock signal CLK are supplied to the
PN code generaﬁor 153.
Using the PN code start timing signal T1 and the clock
signal CLK, the PN code generator 153 generates the PN code
S5 (S12 in Fig. 2). Specifically, the PN code S12 is generated
with the same start timing and same generation rate relative
to the video signal S8 as the PN code S5 generated in the playback
device 10.
The timing signal generator 154 of the PN code generator
23 generates the inverse timing signal HT used in the PN code
inverter 24. This inverse timing signal HT is a signal which
is inverted every vertical interval as described heretofore.

The PN code S12 and inverse timing signal HT generated



PN code can effectively be contained in one vertical interval (16.7ns).
Al so, by using the PN code start timng signal T1 as a reset signal, the
clr-ock phase of the PN code in every vertical interval can be specified.
The tim ng signal generator 154, in addition to various timng signals
based on the vertical sync signal S4, generates an inverse timng signal
HT (Fig. 4C) used in the PN code inverter, 16, described hereafter, and

supplies this signal to the PN code i nvelfter 16. The inverse timng
signal HT isigenaray %@d@sgé’néfm 29 £d subpY ElSt & ¢BleYPN @okkeCAlvd i Val
as shown in Fig. 4C. Hence, the PN code generator 15 generates the

PN code starggq. timng signal T1 using the vertical sync signhal $S4 as a
ref erence signal, the clock signal CLK and the inverse timng signal HT,

and generates a RN OO 155tBagRIPRRoGRE P EEske 16108 BHe P18 ack dey
cl ock signal CLK. The PN code S5, clock signal CLK and I nverse timng

signal HT areo sdeddBsbd hd N, 0dhd PrecbBe intrter 24 iBRSLEs Athd he

i nverse timng signal HT, the PN code inverter 16 control s whet her or not

to reverse tpe1Peleyidy theePhacdbdd s120 sRppliaddby the B %dtn_hgexf’é\k&t%e S5
in the PN code generator 15 and
generates a PN éwvey seth@EevSriddle intedhea tdd8diding to the inverse

timing signal HT so as to generate a PN inverse code S13. The

PN inverse code S13 is supplied to the SS anti-duplication

control signal detector 25.

The SS anti-duplication control signal detector 25.
functions as reverse spectral spread means. By performing
reverse spectral spread based on the PN inverse code S13 as
a reference signal, it extracts the anti-duplication control
signal.which has been spread and superimposed on the video
signal S8, and supplies it to the duplication controller 26
as an anti-duplication control signal S14.

Specifically, in the SS anti—duplication control signal
detector 25, reverse spectral spread is performed using the
PN inverse code S13 which is generated with the same start timing,
same generation rate and same inversion timing relative to the
video signal S8 as the PN inverse code S6 used for spectral
spread in the playback device 10.

In this réve:ée spectral spread, as described heretofore,
the anti-duplication control signal superimposed oh the video
signal S8 is extracted by applying the PN inverse code SlBlto
the video signal S8 comprising the spectrally spread anti-

duplication control 'signal, and integrating. According to



signat HT inverts every vertical interval as described above, - and the PN
code inverting unit 16 reverses the polarity of the PN code S5, for
exanple in vertical intervals in which the inverse timng signal HT is
high level. A PN inverse code S6 is thereby supplied by the SS
anti-duplication control signal generator 17. The inverse timng signal HT
may al so be a phase as shown in Fig. 4D, jJ5.e. the polarity of the PN code
can be reversed in either odd fields or even fields. The SS

anti - dupl i cathhighembadinenti dinel pobaet by of tie vigeetsigingl $$isackverred
anti-duplication control signal S3 wusing the PN inverse code S6 so as to
generate a s§eexy atantiogdr dagexnel- bypipphyinn WenPMolinveyael c®¥e Sd
supplies this to the DJA conversion circuit 192. The D/ A conversion
circuit 1920Eahiat shenpobaelty dls yeypread evepmivesticalannbaaval. signal
S7A, and supplies this to the adder 18. The adder 18 adds the

anal og- convethedvifretsidgnal §fead signal S7A to the anal og video signal
S2A, and outputs a video signal S8A. The adder 18 therefore functions as
superinposi ng e sdeser degse henealiave + Hdes pidiecalsiignedr ésdassganbl STA,
which is an anti-duplication control signal that has been spectrally
spread by theavhng gleigl cosyelssiophatineamatdiycentddedidgnal Thapgfore,

The anal og out put video signal S8A, formed by superinposing the spectrally
spread anti - BYipPeEERIBING ctegratiotha@ls druthefafirogrorass af grriverse t hen

supplied to a nonitor receiver which displays a video or to the recording
devi ce 20 spectral spread, video signal components of different polarity

in adjacent fields cancel each other out, and are thereby
eliminated.

By canceling out the high level video signal, the
anti—dupliéation control signal which is spectrally spread and
low level, and which is superimposed on the video signal, can
be precisely and rapidly extracted. The.anti-duplication
control signal S14 extracted by the SS anti-duplication control
signal detector 25 in this way is supplied to the duplication
controller 26.

The duplication controller 26 decodes the anti-
duplication control signal S14 and determines whether to
prohibit or permit duplication. Based on this determination
result, a write control signal S15 is generated and supplied
to the write unit 27 so as to permit or prohibit writing of
the wvideo signal S9.

When the write control signal S15 permits writing, the
write unit 27 writes the video signal S9 on the recording medium
200, and when the write control signal' prohibits writing, the

write unit 27 does not write the video signal S9 on the recording



22 reeords the video signal on a recordi ng nmedi um Next, the
recordi ng device 20 which receives the video signal S8A fromthe aforesaid
plrayback device 10 and records it will be described. As shown in Fig. 2,
the recording device 20 conprises an encoder 21, sync separator 22, PN
code generator 23, PN code inverter 24, detector 25 for detecting the
anti-duplication control signal which hasdP en spectrally spread and
superinposed on the video signal (referre hereafter as SS
antl-dupllcahbaFuﬁobeol signal detector), duplication controller 26 which
performs control so as to permt or prohibit duplication, witer 27 and

A'D conversion " chogull B4l ﬁ;pelagcgggépgtm Y1209 b GuBVROLYNigh the

video signal is witten e rec evi Ce I gnal

S8A from t hepl-ayRagk fehf ﬂsgigé on E’lgé’ Pvretr%q.ctag M g ﬁglvb%%%f?tg.gﬁl S8

by the A/D conversion circul suppli encod

separ atof 23 ra6leSpaBbladuphiea! QEhCEHErg&gg' epln e}gf%tg{ev%ﬁ:&eothse,nc he

encoder 21 receives th

I gl ta eo S| gna ves : -
[ |, d dj t t he
Jare o SRS RIS o e L3, YR Bt

recor ding whigelike zéuppihegtﬁ@rt@&a56%£ééw &?%w&%o Whd 193ER1 L0 the

writer
synchronism 'can be established between the PN code used for

spectral spread and the PN code used for reverse spectr-al
spread.

Moreover, by using a PN code of reverse polarity to the
PN code every vertical interval which has the same timing
relative to the video signal in both the playback device 10
and recording device 20, video signal components.are canceled
out during reverse spectral spread in the.recording device 20
as described hereabove, and the anti-duplication control
signal which is spectrally spread and superimposed on the video .
signal can be rapidly and precisely extracted. Consequently,
the anti-duplication control signal S14 which is spectrally
spread and superimposed on the video signal S8 is detected with
higher efficiency, and the spread gain may be reduced.

By using a reverse PN code which has reverse polarity'to
the PN code every other vertical interval, the polarity of the
spectrally spread anti-duplication control signal obtained by
applying this PN reverse code is also reversed every vereical
interval. The brightness variation of the superimposed
anti-duplication control signal is therefore also reversed

every field.



27. - The sync separator 22 renoves the video sync signal SI1 fromthe
digital video signal S8 prior to encoding operations, and supplies it to
the PN code generator 23. In the recording device 20 also, a vertical sync
signal is used as the video 23 sync
signal SII as in the aforenentioned playback device 10. The PN code

" generator 23 has an identical constructio7 to that of the PN code
generator 15 of the playback device 10 which was described referring to
Fig. 3, and is eghevbkeghthesst igr PA: Toneo Bt ant i +dup higcast igralcagenrexlat or

151, PLL circuit 152, PN code generator 153 shown in Fig. 5 and timng

si gnal genesiagnalsldf dififedent polagite superinpoddieoafat acasufideltbat t he
PN code generator 23 has the construction of Fig. 3. . In the PN code

generator 23s aherefolre BiXetagdedgenes adorthdt ait i-finpdfieraedand cphayback
device 10, the PN code start timng signal Tl which starts generation of
t he PN code sdgaay gemponahtsidd eotabtahd geterwdredhey the EMaeonddganart
timng signal generator 151, and a clock signal CLK having a frequency of
250kHz i s gemcwhien tiiye taln¢ iPBlipdicatibdbnlddntddie sRiynaddis shugrer inpossiedg
signal T1 and the clock signal CLK are supplied-to the PN code generator
153. Us pdayledl Bldckode start timng signal Tl and the cl ock
According to this first embodiment, the PN code start
timing signal Tl initiates the generation of the PN code every
ve;:tical interval (one field) baséd on the vertical sync signal,
but it may also initiate the _generation of the PN code every
two vertical intervals (one frame). Further, the inverse
timing signal HT may be generated to reverse the polarity of
the PN code every two vertical intervals.
Specifically, a PN code start timing signal T2
of two vertical periods is generated in the PN code start timing
signal generator 151 of the PN code generator 15 of the aforesaid
playback device 10, and an inverse timing signal HT2 which
inverts every two vertical periods is generated in the timing
signal generator 154.
In the recording device 20, the PN code start timing signal
T2 of two vertical periods is generated in the PN.code generator
23 constructed in the same way as the PN code genefator 15 of
the playback device 10, and the inverse timing signal HT2 of
two vertical periods is also generated.
Fig. 6 shows an example of the PN code start timing signal

T2 and the inverse timing signal HT2. The PN code start timing

signal T2 of two vertical periods which is generated with



signal CLK, the PN code generator 153 generates the PN code S5 (S12 in
Fig. 2). Specifically, the PN code S12 is generated wth the sane start
ti'm ng and sane generation rate relative to the video signal S8 as the PN
code S5 generated in the playback device 10. The tim ng signal
generator 154 of the PN code generator 23 generates the inverse timng
signal HT used in the PN code inverter 24. This inverse timng signal HT
is a signal which is inverted every vert?#8al interval as described

heretofore. referend@&dNneodeorte JN¥RESEett fedD syridnalighli10eney at ed
24 in the PN code generator 23 are ﬁ%pl led to the PN code il%verter%24.

Sinmilarly toghhenN 5808s | W& ein I8Pl dB&ImPadh depbgernd Opgessas bed.
her eabove, the PN code inverter 24 inverts the polarity of the PN code S12

suppl i ed by tbgrPN £REy HEHAL @2 o23FeyeroB Ot i¥R/driseak ihg! ¥8dnal
according to the inverse timng signal HT so as to generate a PN 1 nverse

code S13. Thar2Pikidyestifnt A9 F343 68, SHRA! f& dre tHIE codeaBhrdUpihERg! ON
control signal detector 25. The SS anti-dupl.ication control signal

detector 25. siGHAGITDPAN REg! BIE’ EReSHRARIA tERLAGH TRATS HTBYi RISt Sh&IMY
reverse spectral spread based on the PN inverse code S13 as
in Fig. 6E. Signals having a reverse phase to those of the
inverse timing signals HT2 of Fig. 6C or 6E are also respectively
generated as inverse timing signals HT2 of two vertical periods,
and may be used as such.

By using the PN code start timing signals T2 shown in Fig.
6B, Fig. 6D, and the inverse timing signals HT2, spectral spread
of the anti-duplication control signal, superimposing of the
spectrally sbread anti-duplication control signal 6n the video
signal and reverse spectral spread may be performed in
processing uni_ts of one frame.

In this case, during reverse spectral spréad in the SS
anti-duplication control signal detector 25 of the recording
device 20, the PN inverse code S13 which starts to be generated
every two vertical intervals and of which the polarity is
reversed every two veftical intervals, is applied to the video
signal S8 comprising the spectrally spread anti-duplication
control signal. The polarity of the video signal S8 is
therefore also reversed every two vertical intervals.

The video signal is a signal having a high correlation
also between adjacent frames as described hereabove, and video
signal compoﬁents of different polarity in adjacent frames

cancel each other out during reverse spectral spread even when



a reference signal, it extracts the anti-duplication control signal which
has been spread and superinposed on the video signal S8, and supplies it
to the duplication controller 26 as an anti-duplication control signal
S14. Specifically, in the SS anti-duplication control signa

detector 25, reverse spectral spread is perfornmed using the PN inverse
code S13 which is generated with the same 3 éart timng, sane generation
rate and sane inversion timng relative to vi deo signal S8 as the PN

i nverse codethé pebdeostapect iing Hlgead o éherd ayaﬁ\ékp@lﬂ/ddsﬁnaocne
In this reverse spectral spread, as-described heretofore, the

anti - dupl i caihosrsentiningl §0ghasUWEz i SPOSs Pradd Gt ARD ard @3aly S8 is
extracted by applying the PN inverse code S13 to the video signal S8

conpri si ng tbenspgaenallly shs epdcariailly ﬂpﬁéa@aén@lcﬁgﬂtf&{tﬁingeahtraﬂd
I ntegrating. According to this

embodi ment , shgnpdl aupeyimposbe 4 dee ST PIEY SKhrisfl 9B &a§ebe EYSEYSt\éf{rt i cal
i nterval by applying the PN inverse code S13,  of which the polarity 1s

reversed eveapdveapidhy extiraceal ih @hd becsrdefg deifidle 28-without Béing
descri bed hereabove, the video signal is a signal having a high

correl ati on hé€feetedabyavideof seyaal dbmpehernes. by performing integration
as part of the process of reverse

By using the PN inverse code of which the polarity is
reversed every two vertical intervals, the polarity of the
spectrally spread anti-duplication cbntrol signal to which
this PN code is applied is also reversed every two vertical
intervals. Hence, the.polarity of the superimposed ani:i-
duplication control signal is reversed at every adjacent frame,

- and the brightness variation of the superimposed anti-
duplication control signal is reversed every two vertical
intervals (one frame). )

The brightness variation between superimposed anti-
duplication control signals of different polarity is therefore
averaged over adjacent frames, and it does not-stand out even
when the video signal on which the anti-duplication control
signal is superimposed is played back.

Moreover, the same effect is obtained when the PN code
start timing signal of two vertical intervals (one frame) and
the inverse timing signal which inverts every two vertical
intervals are used, as when the PN code start timing signal
of one field period and the inverse timing signal which inverts

every vertical interval are used.

When the timing signals T2 and HT2 of Figs. 6D, E are used,



spectral spread, video signal conponents of different polarity in adjacent
fields cancel each other out, and are thereby elim nated. By
canceling out the high | evel video signal, the anti-duplication control
signal which is spectrally spread and |ow |evel, and which is superinposed
on the video signal, can be precisely and rapidly extracted. The
anti-duplication control signal S14 extracted by the SS anti-duplication

- control signal detector 25 in this way is3®Gupplied to the duplication

controll er 2@ideo signdleceipbheatsr&enhtel karodb vgeenses cheedation,
duplication control signal S14 and determ nes whether to prohibit or

pernit dupliead eRe IBesgtkidkd Koy idetionToRatheant iesaifl i cavion eoaeBbLO!
signal S15 is generated and supplied to the wite unit 27 so as to permt

or prohibit wighangiaf thehpliBaeksivgaed &es not sitMed de. wite control
signal S15 permts witing, the wite unit 27 wites the video signal S9

on the recor dodg fiedicish 360EmpBdimbad 1he wite control signal prohibits
witing, the wite unit 27 does not wite the video signal S9 on the

recording In the aforesaid first embodiment, ¥ertiedilymd8ignals
Hence, by starting generation of- the PN code in every
are used as ‘the video sync signals S4, S11, but horizontal sync
signals may also be used.

In this case, in the playback device 10 shown in
Fig. 1, a horizontal sync signal is extracted from the video
signal, and this is supplied to the PN code generator 15 as
the video sync signal S4.

As described hereabove, the PN code generator 15 is
constructed as-_showri in Fig. 3. In the PN code start timing
signal generator 151 of the PN code generator 15, a PN code
start timing signal T3, which starts generat_:ion of the PN code
every horizontal interval (referred to hereafter as 1H), is
generated based 6n a horizontal sync signal S4.

Fig. 7 is a drawing for describing examples of the PN code
start timing signal T3 generated in the PN code start timing
signal generator 151 and an inverse timing signal HT3. fig.
7B is an example of the PN code start timiné signal T3 which
starts generation of the PN code every 1lH based on the front
edge of the horizont_:al sync signal (Fig. 7A). Fig. 7C is an
example of the inverse timing signal HT3 in this case, which_
is a signal that inverts every 1lH. 1In this case, the inverse

timing signal HT3 may be a signal of reverse phase to the signal

shown in Fig. 7.



vertieal interval based on the vertical sync signal, generation of the PN
code starts with the sane timng relative to the vertical sync signal in
t he pl ayback device 10 and recording device 20. In other words, based on

t he video sync signal, synchronismcan be established between the PN code
used for spectral spread and the PN code used for reverse spectral
spr ead. Moreover, by using a PN code of reverse polarity to the PN

code every vertical interval which has the3dane timing relative to the

video signal in bpthfdecpdaydack devdGimph®, and aeeikdisigndeveer 20, Video

signal components are canceled out during reverse spectral spread in the

recordi ng deybfér2fed 3 sdRS6H ithRINGLL LGROYE syRds { fi6a PRl a&lWP} & £t d il

control signhal which is spectrally spread and superinposed on the video

signal can beigagi diy end Prec SehyiexigAact edisConsequenghyl cipeis
anti-duplication control signal S14 which is spectrally “spread and

super i nposeds@ppl fedVidlahe&irinabadBgbhiedgtget £5h W tih thiighekasbid ci@nLy,
and the spread gain may be reduced. By using a reverse code whi ch

has reverse pplLagiryuie 18HegdNeLEss &Y &dodi NBIgnar ldikalofl WhekKaknet he
polarity of the spectrally spread anti-duplication control signal obtained

by applyi ngftbgaehddyr €¥er 56r CoampBe Al BQMH£Ver sed every verti cal

interval. The brightness variation of the superinposed anti-duplication

control signal isrigeref 9§ ea alifwimy esls®ing \af }exfdr@)i® of the PN code
generator 153 used in this case, comprising 6 D £lip-flops REG1
to REG6 and exclusive OFF circuits EX-OR. The PN code generator
shown in Fig. 8 receives the PN code start timing signal T3
as a reset signal, the clock signal CLK and an enable signal

EN, and generates a PN code of 63 chips per 1H.

In this case when the clock rate is 1 MHz, one period of

the PN code is 63/1 = 63 us, so a 63 chip PN code is generated

in effectively one horizontal scanning interval (63.5 ©s).

Also by using for example the PN code start timing signal T3
as a reset signal, the phase of the PN code every 1lH can be
specified.

" In the timing signal geperator 154, the inverse timing
signal HT anci various other timing signals are generated using
the horizontal sync signal as a reference signal. In this
example the timing signal generator 154 generates the inverse
timing signal HT3 which reverses the polarity of the PN code
every 1lH in the same way as the PN code start timing signal

T3.

Therefore, in the playback device 10, the anti-



27 . The brightness variation of anti-duplication control signals of
different polarity superinposed on adjacent fields 1is therefore averaged
out, so that anti-duplication control signal conponents do not stand out
even when the video signal on which the anti-duplication control signal is
superinposed, is played back. According to this first enbodi nent,
the PN code start timng signal Tl initiates the generation of the PN code
every verti.cal interval (one field) based ¥ the verti cal sync si gnal

but it may alepliBhtishecdherdBNEIgHA10830h st §8ePN-£P0 Syadal ufs\&'ﬁg\tf)e%i cal
e

intervals (one frane). Further, the inverse timng signal HT may

- generated topNeYRUELsENEod®| D iWha B sth?@sp%cﬁg%&yﬁﬁcéd‘@\)ﬁy'ilﬁa!and
i nterval s. Specifically, a PN code start timng signal T2 of two

vertical periogdéhich gREPALEd thtid hevEhs6@EResHATH akidt 8fcrsh@dak ghgner at or
151 of the PN code generator 15 of the aforesaid playback device 10, and

an inverse tiafidnghs iENahvelde Wodehs6 i1 8uper eMBbYed Véh l\‘_ﬁét\}ﬁﬁio BeEhQds is

generated in the timng signal generator 154. n the recording

device 20, the PNLERE®iskarin tthd PEc6r8Ry dekd cf 2bVEhdgd tinCRigPer, efs 1S
generated in the PN code generator 23 constructed in the same way as the

PN code genehatrdzohbadf syhbes pintybaick ef@viaee e80 £ramdehd 6y i duee s3Qmlail Mhyg
signal HT2 of
- the sync separator 22, and is supplied to the PN code generator
22 using the extracted horizontal sync signal as the video sync
signal S11.

The PN code generator 22 of this recording device 20 is
constructed in the same way as the PN code generator 15 of the
playback device 10. It generates the PN code start timing
signal T3 which starts generatiqn.of the PN code S12 every 1H,
a clock signal CLK of frequency 1 MHz, and the inverse timing
signal HT3 which reverses the phase of the PN code S12 every
1H in the same way as the PN code generation timing signal T3.

Therefore in the recording device 20, reverse spectral
spread is performed using the PN inverse code S13 which starts
to be generated every 1H and of which the polarity is reversed
every 1lH, and a spectrally spread anti-duplication control
signal which is superimposed on the video signal is extracted.

When the PN code S5 starts to bé generated every 1H and
the polarity of the PN code S5 is reversed every 1lH in the
playback device 10, the PN code S12 starts to be generated every
1H and the polarity of the PN code S12 is reversed every 1lH
in the recording device 20. The start timing (clock phase)

of the PN inverse codes S6, S13 generated in the playback device



two vertical periods is also generated. Fig. 6 shows an exanpl e of
the PN code start timng signal T2 and the inverse timng signal HT2. The
PN code start timng signal T2 of two vertical periods which is generated
-with , 28 reference to the front edge
of the vertical sync signal (Fig. 6A) may be as shown in Fig. 6B or Fig.
6D. For the PN code start timng signal gg of Fig. 6B, the inverse timng
signal HT2 is as shown in Fig. 6C, and f the PN code start timng
signal T2 inibi gnd6Becdbeihd Wi sie-d 200 ig shgpakotl 2apsl Bed Hwowhe yRdELT.
6E. Signals having a reverse phase to those of the inverse timng signals
HT2 of Fig. 6GEgoalbEvarg aHso respectively generated as inverse timng
signals HT2 of two vertical periods, and may be used as such. By

using the PN codeDatrdhy trewengesspoetsalZsmhend im ey rec@lirdllﬁggdeeli)ceand
the inverse timng signals HT2, spectral spread of the anti-duplication

control signalo, s:upelrisﬁpep'eagrai spread pestpet formed ead apily-icigpkheabion
control signal on the video signal and reverse spectral spread may be

per f or ned i n inverzessodg SU3i ts thk wided shgnal S8 frohrtHdplavlasek ddwticag
reverse spectral spread in the SS anti-duplication control signal detector
25 of the redérdiDurindetihde 28verbe Pbectivelsspread, AS désahilsddrts to be

gener at ed

heretofore, by applying the PN inverse code S13 to the video
signal S8 comprising the spectrally spread anti-duplication
control signal and integrating, the anti-duplication control
signal superimposed on the video signal can be extracted.

By applying this PN inverse code signal 813 to the video
signal S8, the polarity of the video signal S8 is also reversed
every 1H. The video signal is a signai having a high
correlation also between adjacent horizontal intervals.
During the integration process in reverse spectral spread,
video signal components in adjacent horizontal intervals in
which the pdlarity is reversed, cancel each other out and are
eliminated. The ant_i-duplicat:ion control signal superimposed
on the video signal may therefore be extracted without being
affected by video signal components.

As video signal components can be canceled out during
reverse spectral spread even when the PN code start timing
signal T1 and the inverse timing signal HT are generated based
on the horizontal sync signal, the anti-duplication control
signal which is spectrally spread and superimposed on the video
signal can be precisely and rapidly extracted without being

affected by video signal components.



every.two vertical intervals and of which the polarity is reversed every
two vertical intervals, is applied to the video signal S8 conprising the
spectrally spread anti-duplication control signal. The polarity of the
video signal S8 is therefore also reversed every two vertical intervals.
The video signal is a signal having a high correlation also between
adj acent franmes as descri bed hereabove, aﬁg video signal conponents of
different polarity in adjacent franes canCel each other out during rexerse
spectral spread gy . .29 the PN
cgde start Ioti m ngAsgirhgna dofhegr?gbf)?rgr'mtggr P8 agﬁayt%fe t"l?envpel\f sléwtelrr%eng
signal HT2 ofo Qe a0 RAL a(,srgs&g.- Bgogﬁﬁpﬂgfﬂ ki of DEVEPES U Re Y

st gnal super se

spread anti-duplication contro on 't he video sidgnal S8

may be preciggl yonddl SRR Yol I ﬁ%aitgo&lh%oh%%ggdEggﬁgmge o W € hout

being affected by video signa onents. I nver se
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polarity of the spectral’ly sSprea control~signha 6 whi ch

this PN codecjs am'-io;% liﬁ'.%a%li%ﬁ é@ﬂ@féf%i?ﬁ%&ys%%#@#&&'on L{}é S

Hence, the polarity of "the superinposed anti - I On control~signa

Is reversed 3 gRyErard UG Yed IR ovedNddjatelt! ABEIZSR YR {4 Q001 the

superi nposed anti -
The superimposed anti-duplication control signal therefore

does not stand out and there is no video deterioration even
when the video signal on which the anti-duplication control
signal is superimposed is played back.

According to this embodiment, the PN code start timing
signal T3 was generated as a signal having a period of 1H, but
it may also have a period of two horizonta'l interva.ls (.referred
to hereafter as 2H) . .

In Fig. 7, Fig. 7D and Fig. 7E both shbw an example of
the PN cbde start timing signal T3 which starts PN code
generation every 2H. In this case, | the signals having reverse
phase shown in Fig. 7E and Fig. 7G may also respectively be
used as the corresponding inverse timing signal HT3.

Hence, even when the horizontal sync signal is used as
a reference, the efficiency of detecting the spectrally spread
anti-duplication control signal superimposed on the video
signal can be improved, and as wvisual interference due to
superposition of the anti-duplication control signal on the
video signal when the video signal is played back does not stand
out, the spread gain can be reduced. As a result, the same

effect is obtained when the horizontal sync signal is used as



duplication control signal is reversed every two vertical intervals (one
frame). The brightness variation between superinposed anti -
duplication control signals of different polarity is therefore averaged
over adjacent franmes, and it does not stand out even when the video signal
on which the anti-duplication control signal is superinposed is played
back. Mor eover, the sane effect is obtained when the PN code start
timng signal of two vertical intervals (¥he frame) and the inverse tining

signal whichal AYELY Sn &Y LYol SEHdiflend HeiiRlas AbRclSedna @5; phedeghe PN

code start timng signa one field perio I'nverse timng Signa

whi ch invert V. L C L4 erval are used. When the timng
signals T2 aﬁ% fﬂ%é%$¥§§%$.§%&§££fare used,

30 video signal conponents are canceled out by field correlation, and the
bri ghtness variation of the anti-duplication control signal in the

pl ayback vid 9€RefPtostand out. Modification of Enbodinent 1 I n
t he aforesaigﬁ??rsteenbodinent, vertical sync signals are used as the

video sync signalgesf, é“%id ST a1 NG S0 SRl B YisRoPe used.
In this case, in the playback device 10 shown 1n

playback device according to a second embodiment of this
invention will be described. |

Fig. 9 is a block diagram for the purpose of describing
a playback device used in a video duplication control system
according to the second embodiment. As the recording device
in the video duplicatioh control system according to the second
embodiment, the recording device 20 according to the aforesaid
first embodiment is used. |

As sﬁown in Fig. 9, the playback device 30 according to
the second embodiment comprises the read-out unit 11, decoder
12, anti-duplication control signal extractor 13, sync
separator 14, PN code generator 15, PN code inverter 16, SS
anti-duplicatioh control signal generatof 17, adder 18 and D/A
conversion circuits 191, 192, as in the case of the playback
device 10 according to the aforesaid first embodiment. In the
playback device 30 according to the second embodiment, a level
controller 19 is provided between the SS anti-duplication
control signal generator 17 and adder 18.

Apart from the level controller 19, the playback device
30 operates in the same way as the aforesaid playback device
10. Therefore, in the playback device 30 according to the

second embodiment, when the vertical sync signal is used as



Fig. 1, a horizontal sync signal is extracted fromthe video signal, and
this is supplied to the PN code generator 15 as the video sync signal $4.
As descri bed hereabove, the PN code generator 15 is constructed as shown
in Fig. 3. In the PN code start timng signal generator 151 of the PN code
generator 15, a PN code start timng signal T3, which starts generation of
the PN code every horizontal interval (referred to hereafter as 1H), is
generated based on a horizontal sync signd S$S4. Fig. 7 is a draw ng

for descri bi rtheexaRleSyRt REnEN §0decnstAtcdddrisy S Pale [R gepGbated in
the PN code start timng signal generator 151 and an inverse timng Signal

HT3. Fig. 7Rdrtidalexaitdreadf ahhech sRdensbass tbdd Nge Sim@lic}? £ ch
starts generation of the PN code every 1H based on the front edge of the

horizontal sy¥lexii@Ralof( tha pPRALodEl 85 1€ kevaer Sngpégén&f L dVAS/ s
- timng signalxml-llTS in tohis case, \?lnich s a gi g?\%l t ha inv%rts every 1H.

In this casevddtddalVant@rviall Iag §f719fﬂﬁé EHe NBY tife &AW LH1LFVEERS

phase to the signal shown in F

31 I'n t lRvwiase 19. tiph&sexar%éd'wep&% S r {3 s dreac0B2e L ALEd

based on the horizontal sync signal S4 as a reference signal 1n the PLL

circuit 152. aHiis-alplGkcati®talcoblfollSsignal S3 extracted by the anti-
duplication control signal extractor.

This spectrally spread signal S7 is D/A converted, and
the polarity of the video signal component is reversed every
vertical interval during reverse spectral spread in the
recording device ZQ by supplying the video signal S8A, produced
by superposition on the analog video signal S2A, to the
recording device 20. Image signal components aré canceled out
due to interfield correlation in the video signal.

Therefore in the recording device 20, as descrilbed
hereabove, the efficiency of detecting the anti-duplication
control signal superimpo_sed on the video signal is improved,
and the spread gain may be reduced. Also, the anti-duplication
control signal superimposed on the video signal does not cause
deterioration o;". t_:he. video signal.

When the anti-duplication control signal superimposed on
the video signal causes little deterioration of the video
signal, the superposition level of the spectrally spread
anti-duplication control signal may be increased within such
limits that the video signal is not deteriorated.

The playback device 30 of the second embodiment therefore

comprises the level adjuster 19 as shown in Fig. 9 so that the



supplied to the PN code generator 153. In this exanple, the PLL circuit
152 generates a clock signal CLK of which the frequency is, for exanple, 1
VHiz . Fig. 8 is a drawing showi ng an exanple of the PN code generator
153 used in this case, conprising 6 Dflip-flops REGL to REGS
andexcl usi veCFFcircuits EX-OR. The PNcodegenerator shown in Fig. 8
receives the PN code start timng signal T3 as a reset signal, the clock
signal CLK and an enabl e signal EN, and3generates a PN code of 63 chips

per 1H su e'}pBr%ii%i%ﬁs?es Qnotfhgléxgl %gchﬁéﬁlyssﬂré&&S%Peé'}lpqn()f the

PN code is 63/1 = 63 [err , SO a I'p PN code I s generated

effectively ﬂwﬁoé%at 8h SRS oiaéesfé%r% B2LChELSDe ind %s'atzéﬁusi ng

for exanple the PN code start timng signa as a reset signal, e

phase of the PN codenavelye iSRRG 19P88i fieP1ayback bBvibE $d MBnsi gnal

} ;
generator 154, the inverse timng signal HI and various other timng

signals are agegw&tx%qlng?geaahﬁ&%im Yt PYEK §é98§|i§3s®éﬁfnﬁ{o‘°s%h‘ag

signal. In this exanp e timng signal genérator 154 generates t

inverse Ui g% G1dgT3iWRCEiERYS 828, [ ORe POf fiéidnd) LAY

every 1H in the sane way as the PN code start timng signal T3.

Therefore, i¢hd ol -24RAGKaE8VWnCRoHRrollN8ighkl-in the recording device
20 is further improved.

According also to this second embodiment, generation of
the PN code may be started every 2V, and the polarity of the
PN code may be reversed every 2V.

According to this second embodiment, a vertical sync
signal was used as the video sync signal S4, however it will
be uhderstood tha_t a horizontal sync signal may also be used
instead.

According to the aforesaid first and second embodiments,
the anti-duplication control signal added tolthe video signal
on the recording medium 100 is extracted, this is spectrally
spread using the PN inverse code S6, and the result is
superimposed on the video signal supplied to the recording
device, however a recording medium on which a spectrally spread
anti-duplication control signal has been previously
superimposed may also be used.

In the case of a recording medium on which a spectrally
spread anti-duplication control signal has been previously
superimposed, there is no need to extract the anti-duplication
control signal, perform spectral spread and superimpose the

spectrally spread anti-duplication control signal on the video



32 duplication control signal S3 is spectrally spread using the PN .inverse
code S6 which starts to be generated every |H and of which thepolarity is
reversedeveryl Has areferencesignal, and the PN inverse code S6 is

superi nposed on the video signal. Li kewi se, in the recording device

- 20 shown in Fig. 2, the horizontal sync signal is extracted fromthe video
- signal by the sync separator 22, and is §§pp|ied to the PN code generator
22 using the extracted horizontal sync sighal as the video sync signal

S1l . ThpgidN. chslel rgahey aforeddial playback cdseidgs davi 88,20t Being
constructed in the same way as the PN code generator .15 of the playback

devi ce 10. |sufitheiatesotprayNacktthestocdrding a@dismotebutduthindysdéét s
generation of the PN code S12 every 1H, a clock signal CLK of frequency 1

MHz, and thesigma&lse timng signal HT3 which reverses the phase of the PN
code S12 every 1H in the same way as the PN code generation timng signal

T3. Ther ef oLr this b&sé pdor ehe gedordiagiievicy 205 er SRAGEd Spectpirad is
performed using the PN inverse code S13 which starts to be generated every

1H and of whsphetdeipoparfoymed ushey se®N dvsrersbHcodedwhispestaatytspr ead
anti-duplication control signal which is superinposed on the video signal

i s extract edbe generalfeehat thePbanedmtebwithrdle: sambe igeingy,abnd ocFvehycAH and
the polarity of the PN code S5 is reversed every 1H in the playback device
10, the PN cbbe millamsitty s Haveisegeonitiatthe sares yimikdgands the moiavetye of
the PN code S12 is reversed every 1H
code used for spectral spread of the anti-duplication control
signali which was previously superimposed on the video signal
recorded on the recording medium.

Hence, even when a recording medium is used on which a
spectrally spread anti-duplication control signal has been
previously superimposed, fhe anti-duplication control which
is spectrally spread and superimposed on the video signal can
be extracted, and duplication controlled according to the
anti-duplication control signal.

An anti-duplication control signal generator' may also be
provided in the playbaék device, and an anti-duplication
control signé.l generated in the playback device’ spectrally
spread using the PN inverse code and superimposed on the output
video signal, as described hereabove.

In this case, when an ant.;l-duplzz.cation control signal is
not recorded on the recording medium or when the spectrally
spread anti-duplication control signal is not superimposed,
duplication control in the recording device may be performed

using an anti-duplication control signal which has been

generated in the playback device and superimposed on the output



in the recording device 20. The start timng (clock phase) of the PN
I'nverse codes S6, S13 generated in the playback device . .

33 10 and recording device 20 is therefore applied to the video signal
every 1H. Buring reverse spectral spread in the recording device 20,
reverse spectral spread is perforned by applying the PN inverse code S13
to the video signal S8 fromthe playback vice 10. During this reverse
spectral spread, as described heretofore,”by applying the PN inverse code
S13 to the viidaeo shighah.S8 conprising the spectrally spread _ _
anti-duplication control signal and integrating, the anti-duplication

control signal spHpebrBRA§EEL Ahel 8Bo¥ELEDA S iFA! aﬁ%%é@oﬁ%ﬁﬁgggﬂepﬁg, By

applying this PN inverse code signal S13 to the video signa

polarity of the eNdeedsi gBabrsBiba St&Pt ' EVRISE hn® VRN Yeddd P %f’iicSFO
signal is a signal having a high «correlation also between &adjacen

horizontal iAhee¥slisn t MihdIdRegbibeghali L e@refi‘}e\?éri:{'céfviqft%%v%qe&:r al

spread, video signal conponents in adjacent horizontal Intervals I'n ~which

Lhe pol arity everyewes Rl icaCehe 620 61 it B YbYIGn £kiHBNLLAd e

anti-duplication control signal superinposed on the video signal nay

theref ore be texthis tatramddiiiit .Devagioas a8y Piay KIe 4 sS0P 8 YPRAENT S-
vertical sync signal, for example every fractional part of a
vertical interval such as every 1/2 or every 1/4 of a vertical
interval, or every integral multiple of a vertical int.erval
such as every three or four vertical intervals.

Likewise, when a horizontal sync signal is used as the
video sync signal, the PN code generation start timing and PN
code polarity reversal timing may be an integral multiple of
a horizontal interval such as every 1H, every 2H or every 3H,
or a fractional part of a horizontal interval such as 1/2H or
1/3H. | |

Further, the spectrally spread anti-duplication control
signal superimposed timing may also be inserted intemitteﬁtly
such as every other vertical interval or every two vertical
intervals. Moreover, a plurality of information such as
information to permit or prohibit duplication, or information
for controlling the number of duplications, may be inserted
alternately every 1V or every 2V. It will be understood that
when a horizontal synf: signal is used, information may likewise
be inserted intermittently every other 1H or 2H, or a plurality
of information inserted alternately every 1H or 2H.

The positional relationships between the video sync



As vi deo signal conmponents can be cancel ed out during reverse spectral
spread even when the PN code start timng signal T1 and the inverse timng
si.gnal HT are generated based on the horizontal sync signal, the
anti-duplication control signal which is spectrally spread and
superinposed on the video signal- can be precisely and rapidly extracted

w t hout being affected by video signal conponents.

34 As descri bed hereabove, the pol aigty of the PN inverse code S13

~is inverted svghyl! RhBenayde/i Qﬂei‘gi:x?oﬁ RMERer SRRy anﬁ"@h@@?\rﬁn@fwipﬁ

anti-duplication control signal is also reversed every 1H

consequent | yywRiEBNBOESS MATAleRdE s@fl mhPeo@ Nt feipld1GA e naeoaéé}gkeai. gnal
superinposed on the video signal are averaged out” over adjacent hori zontal

intervals. Fbe stidpasedraihy €YHLaELPBsE28! £ O s S icibdaiagief Eﬁs _
does not stand out and there is no video deterioration even when the video

~ signal on whpRhcéde 8batt dtithikdld iFhLO0M Ynd Sn¥RRlsel $iRYRG" 5TBAS ¢yt S
pl ayed back. Accordi ng tIo@t hiicb;h enbodi r?ent,‘ thes PNlcoﬂg s'?grt til{'?n ng

signal T3 wagegengentedtas Based'vh ¢HYifibrit @ﬁd@%@%h&%e?ﬁ?caits 32‘ al so
have a period of two horizontal intervals (referred to hereafter a H) .

In Fig. 7, Fs@gndD, aiswdidr the BOldbaethavasl xRy 8i8hal T1 and inverse
timing signal HT may be generated based on a position removed
by a predei:ermined number of blocks from the front edge of the
video sync siénal.

Also, the pdsitional relationship between the PN code
start timing signal and PN code inversion timing signal may
be unique, or their phases may be reversed, or alternatively
they may be made independent so that the PN code start timing
Tl has a period of 1V and the inverse timing signal HT has a
period of 2v.

It is also possible to construct a video signal
recording/playback device incorporating the functions of both
the playback device 10 and recording device 20. 1In this case,
the sync separators 14, 22 and PN.code genefators 15, 24 may
be constructed so that they are shared by the playback system
30 and recording system 20. Alternatively, a video signal
recording/playback device may be constructed having the
functions of both the playback device 30 and recording device
20.

The afﬁresaid first and second embodiments were described
for the case of analog connections, wherein analog video

signals were supplied from the playback devices 10, 30 to the



the PN code start timng signal T3 which starts PN code generation every
2H. In this case, the signals having reverse phase shown in Fig. 7E and
Fi.g. 7G may al so respectively be wused as the corresponding inverse tim ng
si gnal HT3. Hence, even when the horizontal sync signhal is used as a
reference, the efficiency of detecting the spectrally spread
anti-duplication control signal superinposed on the video signal can be

i nproved, and as visual interference due td superposition of the

anti - dupl | cakbepra9AY by idIRg) HlekRE citl d3Avreaah dkiPReldis, M dlpa1 shonal

I's played back does not stand out, the spread gain can educed.
result, the ggmencetfget okSafhiehnesoiiest {digs hori zontal sync signal is

used as _ _ _ 35 a reference signal as
when the vertical pa¥BRes! IR/ tHS afee@saldd 2ifSE S4sd Sl @boqimERRAdi ment
2 Next, a video duplication control systemand video playback device

accordi ng t0tﬁesgiﬁi}gaéﬁbﬁﬂhn?@&of?&iﬁ@i&evié@@%éﬂ? déééritl?enfq rdped.

Fig. 9 is a block diagramfor the purpose of describing a playback device
used in a videatdup! beatherCoPHLPLatYSHhed a DVD device, however the

invention is not limited to this case. It may for example be
applied to a VIR, digital VTR, video disc, or video CD playback
device and recording device. The invention may also be applied
both to analog instruments such as an analog VTR or digital
instruments such as a DVD device.

In the aforesaid first and second embodiments, the
following proceduré_may be followed instead of using the PN
inverse code of which the pblarity is reversed with a timing
based on the video sync signal.

For example, the spectrally spread anti-duplication
control signal may be superimposed every' other field of the
video signal. In this case duriné_reverse spectral spread in
the recording device, after applying a PN code, having the same
generation timing and generation rate as the PN code used for
spectral spread in the playback device, to the video signal
on which the spectrally spread anti-duplication control signal
is superimposed, the video signal in a field on which the
anti—duplication control signal is not superimposed is
subtracted from the video signal in an adjacent field on which
the anti-duplication control signal is superimposed.

Image signal components in adjacent fields (vertical

intervals) having a high correlation are thereby canceled out,



according to the second enbodiment. As the recording device in the video
duplication control systemaccording to the second enbodinent, the
recording device 20 according to the aforesaid first enbodiment is used.
As shown in Fig. 9, the playback device 30 according to the second
enbodi nent conprises the read-out unit 11, decoder 12, anti-duplication
control signal extractor 13, sync separator 14, PN code generator 15, PN
code inverter 16, SS anti-duplication con#Rol signal generator 17, adder

12,000 0% Sanenei o0 CLAsHl Londeh, JFecdt e (ARE Bbekls Bhoyback

device 10 according to the aforesaid I rent.

devi ce 30 acqonghngs iyl Ny oLON: SHBRNTDloxad el | conirollgr 19 i

provi ded between the™SS ant I on ontrol Si gﬂal g c ' 17 and30
adder 18. f - 's‘?%‘:?t' Lt r e a evi ce
operates in ?ﬂgeﬁg@n{é&%ﬁt&%ﬂst—_{lﬁg a oresal di rg*négbaali{d 8%\/9 %%0%‘&?%%&?’%?&&
in the playbagkadetcerAReacse thilleds 188 caBE AL AR M8l . gD the
vertical sync Signal Is used as - 36

the video sypgposigBataP41ihbe) PN code S5 is generated every vertical
I nt erval andmtﬁe PN i%veréegc%de S6 in which the polarity of the PN code

S5 i's reversed iSAQ%&%@ﬁ%E&ab&@Qiﬁ‘?ltﬂen(rgﬁléglduﬁfiééjcforﬁecggégoff the

af oresai d pl ayback
system, video playback device and video recording device

according to this invention, a spread code is generated with
a timing based on a video sync signal, so spread codes can start
to be generatedwith the same timing relative to the video signal
in the playback device and recording device. Reverse spectral
spread may thus be performed rapidly in the recording device.
Also, as the polarity of the spread code is reversed with
a timing based on the video sync signal, *the polarity of the
video signal is reversed according to the polarity reversal
'of the spread code during the process of reverse spectral spread.
As a result, video components in adjacent horizontal scanning
lines, fields or frames having reversed polarity are canceled
out during reverse spectral spread, so additional information
superimposed on the video signa}.may'be efficiently detected.
Hence, the efficiency of detecting spectrally spread
additional information supgrimposed on the video signal is
improved, and as the efficiency of detecting additional
information is imbroved, the spread gain may be reduced.
Further, by using a spread code of which the polarity is
reversed with a timing based on the video sync signal, the

polarity of the spectrally spread additional information to



device 10. This is used to performspectral spread of the anti-duplication
control signal S3 extracted by the anti- duplication control signha
extractor. This spectrally spread signal S7 is DA converted, and
the polarity of the video signal conponent is reversed every vertical
interval during reverse spectral spread in the recording device 20 by
suppl ying the video signal S8A, produced y superposition on the anal og
vi deo signal S2A, to the recording devi c&320. | mage signal conponents are
cancel ed out whdud tlois Bpeebidatsicasrappliicanicmlidtereidesesindnala timing
Therefore in the recording device 20, as described hereabove, the
ef ficiency obadedechi tige tWhikientsyndupligaal i oras GoresalltSi goadhes pRakiriRgsed
on the video signal is inproved, and the spread gain nay be reduced. Al so,
~ the anti - dupldfcahieoantdeduptlicatgoal cotpeslnpogrdl osupdeinpsesd sdrgnal does
. not cause deterioration of the video signal. When t he
- anti -dupl i catadjecentt holrizogtall sunpervapesed vertibdel videorwaDhals causes
little deterioration of the video signal, the superposition |evel of the
spectral | y splicfebremtt,i tthepbirdghicaessonarabhtiognaf Ry &ediotsmesed within
such |limts that the video signal is not deteriorated. The pl ayback
devi ce 30 of infeorseddoc dzbasieraned, handf che vidaprs$gtal heodeviddt adj ust er
19 as shown in Fig. 9 so that the

deteriorate even when the additional information is

superimposed on it.

As the additional information superimposed on the video
signal causes little deterioration of the video signal, the
superposition level of the spectrally spread additional
information may be increased. Consequently, when the
superposition level is increased, the efficiency'of'detecting
the additional information in the recording device may be

further improved.



37 superposition level of the spectrally spread signal S7A superinposed on
the anal og video signal S2A may be increased. In the | evel adjuster
19 of the playback device 30, when a spectrally spread signal S7A of high
| evel is superinposed on the analog video signal S2A, the efficiency of
detecting the anti-duplication control signal in the recording device 20

I's further inproved. Accordi ng al so ég this second enbodi nent,
generation of the PN code nmay be started ery 2V, and the polarity of the
PN code may be rewgasedse¢ehYmé¥. Is: According to this second

enbodi nent, a vertical sync signal was used as the video sync signal $4,

hovever it will he UROR{&E00GuDEEa B BPréanitidll s%g&mf‘enﬁicgiﬂ@ri (xjéga'aso be
S

used i nstead. According to the aforesaid first an econ

enbodi nent s, plai®adh!dewitd i£62td 1R iGRHEOk aS¥ Iied sagdsd, talchldt 8% el gngi gnal
S

on the recording medium 100 is extracted, this is spectrally spread dsing
the PN inver sRvieeersSp rattd ity 5888l4ided siYR_L SPGRRILYNsA 1§ pila %c?lcl gnal
Ich a

supplied to the recording device, however a recording nedi um on

spectral |y sigeadde and rdeplrasali 98 6ANhr sbcsL80Ay RegikgeN previously
superinposed nmay al so be used. In the case of a recordi ng nmedi um on

which a spectral | yaighpragback ddvikbecabmppi§@ngt ol signal has been
previ ously superinposed, there is no need to extract the anti-duplication

first sync signal separating means for separating a sync
signal from said video signal,

first spread code generating means on the playback side
for generating a spread code with a start timing based on said
sync signal separated by said first sync signal separating
means

' first spread code inverting means for reversing the phase
of said spread code from sé.id first spread code generating means
with a timing based on said sync signal separated by said first
sync signal separating means,

spectrum spreading means for spectrally spreading
duplication control information superimposed on said wvideo
signal according to said spréad code processed by said first
spread code inverting means, and

superimposing means for superimposing said duplication
control information which has been spectrally spread by said
spectrum spreading means on said video signal,

said recording means comprising:

second sync signal separating means for separating said
sync signal from said video signal supplied by said playback

means,

* [ L M s *



control signal, performspectral spread and superinpose the spectrally

spread anti-duplication control signal on the video o

38 signal as in the aforesaid playback devices 10, 30, it being sufficient

to play back the recording nmediumto output the video signal. In

this case, in the recording device 20, reverse spectral spread is

performed using a PN inverse code which starts to be generated at the sane
rate with the same timing, and of which tH® polarity is reversed with the

sane tining, as theddNd sypsse coarigensed (R Al balciaPreadr@ing 8 de
anti-duplication control signal which was previously superinposed on the

vi deo signal foregendedtigtdi@precer do88 with Wiktart timEiF Bas@¥edn WasH 2
recording mediumis used on which a spectrally spread anti-duplication

control signalymasigeen separaeed pyssaedi 506684, s{he aha W3l i0)y
control which is spectrally spread and superinposed on the video signal
can be extrariaed;, and duplication controlled according to the
anti-duplication control signal. An anti-duplication control signal

generator may al sedrondsprededode iheerd mPaeskndPUCLevaPsidd the phase
anti-duplication control signal generated in the playback device
spectral ly syff eaddisiprgaidhecBld iR saidodacend sppeasnEesE ydbrdts Ryt put
means with a timing based on said sync signal separated by said
second sync signal separating means,
reverse spectrum spreading means for_perfofming‘ reverse
spectral spread according to said spread code processed by said
second spread code inverting means, and extracting said
duplication control information superimposed on said video
signal supplied by said playback device, and
duplication control means for controlling recording of
said video signal on said recording medium based on said
duplication control informaf_ion extracted by said spectrum
spfeading means.
2. Avideo duplication control system as claimed in Claim
1, further comprising level adjusting means for adjusting the
level of said duplication control information which has been
spectrally spread in said spectrum spreading ineans and supplied
to said superimposing means.
3. Avideo duplication control system as claimed in Claim
1, wherein said sync signal separated from said video signal
by said first and second sync signal sepa'rating means is a
vertical sync signél.

4. Avideoduplication control systemas claimed in Claim
I —

l N



vi deo. signal, as described hereabove. In this case, when an _
anti-duplication control signal is not recorded on the recordi ng nmedi um or
when the spectrally spread anti-duplication control signal is not
superinposed, duplication control in the recording device may be perforned
using an anti-duplication control signal which has been generated in the
pl ayback devi ce and superi nposed on the out put

39 video signal. According to the afdesaid first and second

embodi ment s, 1,t hRePBl A08le; @ERAIAIiMadt 8bbahbRIr28A EN Qggae%olsa;hgx

I nversion timng were described as every vertical interva every two

vertical integvaksd lw&sthsnanyeabhans%ﬁc Ngi gha M é@ﬁaré@iﬁ&i%aﬂ{% angerent .
e )

Various timngs may be used based on t vertical sync sign or exanpl e
every fracti aoelizpathlokyac ¥eghhtal interval such as every 1/2 or every
- 1/4 of a vertical interval, or every integral nultiple of a vertical

interval such assevesyildeotguPlidiion 8bhteah dy¥EdakT1aime iﬁHi%‘ﬁ’bls\le’
when a horizontal sync signal is used as the video sync signal, the

code gener at ilQnwisépéin EaTurdupTitd¥N orf 868t P6N A form-AMYS 8L iHASAS TRy, be
an integral multiple of a horizontal interval such as every 1H, every 2H
or every 3H, whikhapkbhtbliesabrppeimotsarbesidongabsi nterval such as 1/2H or
said video signal on said recording medium, or restricts the
number of times said recording can be performed.
6. Avideo duplication control systemas claimed in Claim
1, wherein said first and second spread code generating means
comprises start timing signal generating means for generating
a start timing signal having a period based on said sync signal,
clock signal generating means for generating a clock signal
synchronized with said Sync signal, inverse timing signal
generating means for generating an inverse timing signal having
a period based on said sync signal, and spread code generating
means for generating a spread code in response to said clock
signal with a timing based on said start timing signal, wherein
said spread code reversing means reverses the phase of said
spread code in response to said inverse timing signal.
7. A video playback device comprising:
sync signal separating means for separating a sync signal
from a video signal,
spread code generating means for gén;erating a spread code
with a start tiining based on said sync signal separated by sync

signal separating means,

spread code inverting means for reversing the phase of

I
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1/ 3H.. Further, the spectrally spread anti-duplication control signal
superinposed timng may also be inserted intermttently such as every
other vertical interval or every two vertical intervals. Mreover, a
plurality of information such as information to permt or prohibit
duplication, or information for controlling the nunber of duplications,
may be inserted alternately every 1V or every 2V. It will be understood
that when a horizontal sync signal is useéd! information may |ikewise be

i nserted i nteaid tdpardddy covder ¥ rohhesid Bpfeadticodle geplhdlhtyme®s with
information inserted alternately every 1H or 2H. The positional

rel ati onshi ps thelingesadd® ovi skeid syfie signal separated by said sync signal
40 signal, the PN code generation start timng and the timng with which

polarity is sepersethgayedresfreely altered as desired. For exanple,
according to the aforesaid first enbodiment, the PN code start timng

signal Tl and i nvepeettun siireddiityy mdbnsvdior gpRaitatad ybapedaainghe front
edge of the vertical sync signal, however the PN code start timng signal

T1 and i nver@&eaplicatign S¢@iato HA Myt igenengicad mipased R 8aRasiHes
renoved by a predeterm ned nunber of blocks fromthe front edge of the

video sync ssigmahl accordifigsep sdbdEmidddralbier protéosshiny baiwessrdie PN
code code inverting means, and

superimposing means for superimposing said duplication
control information which.has been spectrally spread by said
spectrum spreading means on said video signal.

8. A video playback device as claimed in Claim 3, further
comprising level adjusting means for adjusting the level of
said duplication control information which has been spectrally
spread in said spectrum spreading means and supplied to said
superimposing means.

9. A video playback device as claimed in Claim 7, wherein
said sync signal separated from said video signal by said sync
signal separating means is a vertical sync signali

| 10. Avideoplaybackdevice as claimed inClaim 7, wherein
said sync signal separated from said video signal by said sync
signal separating meahs is a horizontal sync
signal.

11. Avideo playbackdevice as claimed in Claim 7, wherein
said duplication control information is information which
prohibits or permits recording of said video signal on said
recording medium, or restricts the number of times said

recording can be performed.
[ —
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start.timng signal and PN code inversion tinmng signal may be unique, or
their phases may be reversed, or alternatively they nay be made

i ndependent so that the PN code start timng T1 has a period of 1V and the
inverse timng signal HT has a period of 2V. It is also possible to
construct a video signal recording/playback device incorporating the
functions of both the playback device 10 ang recordi ng device 20. In this
case, the sync separators 14, 22 and PN co generators 15, 24 may be
constructed so thdt2 .t hawiateo phaykacbhyeiiecmayhadkesyist eDaind @, astbrein
recordi ng system 20. Alternatively, a video signal recording/playback

devi ce may besxighsprestieddeayemerd thimg fieaakiaomprifsdwsbat be ipliaghaicdaslevi ce
30 and recording device 20. The aforesaid first and second

enbodi ment s werRemEsing hednsf 6ortdenceseind andlangd comiagt k0gfal EFBid

- anal og video signals were supplied fromthe playback devices 10, 30 to the
41 recordi ng aeerieo®haswlvercsatidi synovenghal, nejobk 8pghatdgé@h&tat iyt he
case of digital connections. Further, in the aforesaid first an

second enbodimeans fortdeneraimrk cretk stgndl myTiditicedzedewEt i eacH Hatk i n
the context of their application to a DVD device, however the

signal, inverse timing signal generating means for generating
an inverse timing signal having a period based on said sync
signal, and spread code geperating means for generating a
spread code in response to said clock signal with a timing based
on said start timing signal, wherein said spread code reveréing
means reverses the phase of said spread code in response to
said inverse timing signal. |

13. Avideo recording device for recording a video signal
on which duplication control information is superimposed which
has been spectrally spread according to a spread code generated
with a timing based on a sync signal in said video signal,
comprising:

sync signal separating means for separating said sync
signal fz;.'om said video signal,

spread code generating means for generating a spread code
with a start timing based on said sync signal separated by said
sync signal'separating means,

spread code inverting means for reversing the phase o.f
said spread code from said spread code generating means with
a timing based on'said sync signal separated by said separating

means,

reverse spectrum spreading means for performing reverse

* c L M S *




inveption is not limted to this case. It may for exanple be applied to a
VIR, digital VTR, video disc, or video CD playback device andrecording
device. The invention nmay al sobe applied both to anal og instrunments such
as an analog VIR or digital instrunents such as a DVD device. " In the
aforesaid first and second enbodi nents, the follow ng procedure may be
foll owed instead of using the PN inverse code of which the polarity is
reversed with a timng based on the videogync signal. For exanpl e,

t he SpeCtra|Ebe%Q&%ﬁds%@%had§EEb§éﬁh8”toCQQ§&0| signal may be superinposed
every other field of the video signal. In this case during reverse

spectral spregida cbbe peceediag KPiy spireatn 8BakYLnges: Y Gt AV g

the sane generation timng and generation rate as the PN code used for

spectral spreag ifedRaiplayhack dau éﬁu&{letm& ¥ 68 sh D@ £ 11 Myt he

spectrally spread anti-dudplication control signal is superinposed, the

vi deo si gnal sk Anealot, QupeiiGRobaE oANkhiduRkheat segngent sal Signal is
not superinposed is subtracted fromthe video signal “in an adjacent field

on which the antiguyiRlda@3lon0RchRbiOhedh8Nebr! SoftPSL IROSEELording JFTRIE

signal conponents in adjacent fields (vertical intervals) having a high

correlation a8 d RarRly Gaal o QUlrecording medium based on said
duplication control information extracted by said spectrum
spreading means.

14. A video recording device as claimed in Claim 13,
wherein said sync signal separated from said video signal by
said sync signal separating means is a vertical sync signal.

15. A video recording device as claimed in Claim 13,
wherein said sync signal separated from said video signal by
said sync signal separating means is a Horizontal sync
signal.

16. A video recording device as claimed in Claim 13,
wherein said duplication control information is information
which prohibits or permits recording of said video signal on
said recording medium, or restricts the number of times said
recording can be performed.

17. A video recording device as claimed in Claim 13,
wherein said spread code generating means comprises start
timing signal generating means for generating a start timing
signal having a period based on said sync signal, clock signal
generating means for generating a clock signal synchronized
with said sync signal, inverse timing signal generating means

for generating an inverse timing signal having a period based

A




42 and the anti-duplication control signal superinposed on the video

signal may be efficiently extracted. It will be wunderstood that this
sebtraction nay al so be perforned between adjacent franmes or between
adj acent horizontal intervals (horizontal |ines). As descri bed

her eabove, in the video duplication control system video playback device
and video recording device according to this invention, a spread code is
generated with a timng based on a video séic signal, so spread codes can
start to beogesaidt egnwi sbhghde, san@ $pread ¢edatgaretar ine ndadro roirgnal
in the playback device and recordi ng device. Reverse spectral spread may
t hus be perf genedatapgdd sprieadheodedar despoteei t@.said clodkigas when
polarity of the spread code is reversed with a timng based on the video
sync signal, a'tieimplbasiedyowkatides tar tedmdingnsd gnsl ; ehersed SCDEgBgAt O
the polarity reversal of the spread code during the process of reverse
spectral spreade rAvezstiaguhbanyifeversepotisantphdde aff aedd spaeagonbak

scanning lines, fields or franes having reversed polarity are cancel ed
out during rdwverespopset tal sapdeinvesseatimingnadgnal or mati on superi nposeéd
on the video signal may be efficiently detected. Hence, the

efficiency of detaéti ny wiphsd rakcbydipgenddiandivieredn entbdeatsiahal on
superinposed on the video signal is inproved, and as the efficiency of
det ecti ng addihtiichnadldi ¢ hdma I niformas ionpmiath habdesr specyaablyspread
reduced. Further, by using a spread code of which the polarity is
reversed w t bpyaat revagsesmeeaghcole obdained iy sieyeaisinghewith a timing
based on a sync signal in said video signal, the phase of a
spread code which starts to be generated with a timing based
on said sync signal in said video signal and has been
superimposed on said video signal, is recorded on it.

19. A video transmitting method for superimposing a
spectrally spread anti-duplication control signal on an analog
video signal, and transmitting the result, wherein:

a spread code is genérated which is repeated with a period
synchronized w;th a sync signal in said video signal, and

an inverse spread code is generated wherein the phase of
said spread code ié reversed with a timing based on said sync
signal in said video signal, and

said anti-duplication control signal is spectrally spread
using said inverse spread code.

20. An information superimposing and extracting system
comprising an information superimposing device for
superimposing additional information on a video signal, and

an information extracting device for extracting said

additional information from said video signal, wherein said

* C L L] S *




polarity of the spectrally spread additional information to

43 which this spread code is applied is also reversed with a timng based
om the video sync signal. As a result, as the polarity of the
anti-duplication control signal superinposed on adjacent horizontal
intervals or vertical intervals is different, the brightness variation of
the additional information is averaged, and the video signal does not
deteriorate even when the additional inforR&tion is superinposed on it.
As the addi t iiofalrmatfienn@uiper ifpPeingpasedcencbhgrysdgo signal causes
little deterioration of the video signal, the superposition |evel of the

spectral |y spread fadditt 5phal sidrnd D sephiral iAGYmE&ns KIS 8epdraCangeAUsSHd v,
when the superposition level is increased, the efficiency of detecting
the additi onaignaflofre &aid viideor edghdilng device may be further _

.1 mpr oved. 44 What |Is C ai ned

s first spread code generating means for generating a spread
code with a start timing based on éaid sync signal separated
by said first sync signal separating means,

first spread code inverting means for reversing the phase
of said spread code from said first spread code generating means
with a timing based on said sync signal separated by said first
sync signal separating means,

spectral spread means for spectrally spreading said
additional information superimposed on said video signal
according to said spread code processed by said first spread
code inverting means, and

superimposing means for superimposing said additional
information spectrally spread by said spectral spread means
on said video signal,

and wherein said information extracting means comprises:

second sync signal separating means for separating a sync
signal from the video signal supplied by said information
superimposing device,

second spread code generating means for generating a
spread code with a start timing based on'said sync signal
separated by said second sync signal separating means,

second épread code inverting means for reversing the phase
of said spread code from said second spread code generating

means with a timing based on said sync signal separated by said

O RO




1. A video duplication control systemconprising a playback device for
pl ayi ng back a video signal, and a recording device for receiving said
video signal output by said playback device and recording it on a
recordi ng medi um sai d pl ayback device conpri sing: first sync
signal separating nmeans for separating a sync signal fromsaid video
si gnal , first spread code generating neans on the playback side for
generating a spread code with a start tiniﬁ& based on said sync signal
separ at ed bysesort fayrsd ssiygia 1S isgipar adpey aicang, @@aEns first spread
code inverting neans for reversing the phase of said spread code from said
first spread codeagsnesatspey trednSpreadd) meanisnifoy pesEdravingairdveyse si gnal
separated by said first sync signal separating neans, spectrum
spreadi ng nespectal speetdadgotimadorsgnidspteadtdatdie ppotessed biyosabdi on
superinposed on said video signal according to said spread code processed
by said firssecopt espur esudl ccodwey einivery ingpmeanad and extywedingpeatidg neans
for superinposing said duplication control information which has been
spectral | y sapdédididryak ainif oxpetcionusuperEagicspdrean sadid sdiddovisdgaasi gnal
sai d recordi ng nmeans conpri sing: second sync signal separating neans
for separatisgpshied by nsaid giraformadm aaishpadaposiggaimeamspl | ed by said
pl ayback neans,

21. An information extracting device for extracting

additional information from a video signal on which said
additional information, which has been spectrally .spread _
according to a spread code generated with a start timing based
on a sync signal in said video signal, has been superimposed,
comprising:

sync signal separating means for separating a sync signal
from said video signal, . |

spread code génerating means for generating a spread code
with a start timing based on said sync signal separated by said
sync signal separating means,

spread code inverting means for reversing the phase of
said spread code from said spread code generating means with
a timing based on said sync signal separq.ted by said sync signal
separating means, and

reverse spectral spread means for performing reverse
spectral spread according to said spread code processed by said
" spread code inversion means, and e:_ctracting said additional

information superimposed on said video signal.

R



45 , second spread code generating nmeans on the recording side for

generating a spread code with a start timng based on said sync signha

separated by said second sync signal separating neans, second spread

code inverting neans for reversing the phase of said spread code from said

second spread code generating mneans with a timng based on said sync

signal separated by said second sync signal separating neans,

reverse spectrum spreadi ng neans for perf38rning reverse spectral spread

according to e IS I d j d £0

i nverting rreaﬁ'?n%«gggi@‘t i r\‘g@&é&ﬁh )éllﬁ'i gﬁ?z?n%m ngglggﬁ

superi nposed onVIBEQ BECQRDINGREVICE { QQR%@TEQFdP%F§§E%B§§ﬁ% i and

dupl i cati on contr ol EKERACTING DEVICB| | AND VEDEOJRECORDING MEDIUMeo si gna

on said recordi ng medi um based on said duplication control information

- extracted by said spectrum spreadi ng g8 cT 2. A video duplication
control systemas clainmedin Claim 1, further conprising |evel adjusting

means for adj usti Apidihadiedel ik 199héhtild£aIIN0EoEO R ERla 5PALE @&hiiag
whi ch has been spectrally spread 1 n said spectrum spreadi ng neans an

supplied top3died SHPEWIRASINHCTBEGAal, and gendkatidd 8 PN inverse code
duplicationcontrol systemas clained inC aim

which has a reverse polarity to that of the PN code with a timing

based on the video sync signal. An anti-duplication control
signal is spectrally spread using this PN code, superimposed
on the video signal and supplied to a recording devicé. A PN
inverse code which is the same as the PN inverse code used in
the playback device is also generated in the recording device
based on the video sync signal, and reverse spectral spread

is performed using this PN inverse code.

Figure 1



1, wherein said sync signal separated fromsaid video signal by said first
and second sync signal separating neans is a vertical sync signal

4. Avi deoduplicationcontrol systemas clai nedinC aim

46 1, wherein said sync signal separated fromsaid video signal by said
first and second sync signal separating nmeans is a horizontal sync signal.
5. A video duplicationcontrolsystemas clainmned inClaim 1, wherein said
duplication control information is information which prohibits or permts
recording of said video signal on said recording nedium or restricts the
nunber of tinmes said recording can be perforned. 6. A video
duplication control system ascl ainedinCl aysn 1, wherein said first and
second spread code generating neans conprises start timng signa
generating nmeans for generating a start timng signal having a period

based on said sync signal, clock signal generating neans for generating a
cl ock signal synchronized with said sync signal, verse timng signa
generating nmeans for generating an inverse timng skgnal having a period
based on said sync signal, and spread code gene i eans for generating
a spread code in response to sai ¢ clock signallwZh a tli mng based on said
start timng signal, wherein 8 o |
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sai d spread code reversing neans reverses the phase of said spread code in

response to said inverse timng signal. 7. A video playback device
conpri si ng: sync signal separating neans for separating a sync-signal
froma video signal, spread code generating neans for generating a
spread code wth a start timng based on said sync signal separated by
sync signal separating neans, spread code inverting neans for
reversing the phase of 47 said

spread code from said spread code generating neans with a tim ng based on
said sync signal separated by said sync dﬂal separati ng neans,

spectrum spreadi ng neans f |y spreading duplication contro
signal according to said spread

code processed by said spread & i verting neans, and

superi nposi ng neans for i etng lsai d duplication control information
whi ch has been spectrall 53 sgid spectrum spreadi ng neans on said
vi deo signal . 8.. Alvi dgo bagk devi.ce as clainmed in Caim 3,

further conprising | ans for adjusting the level of said

duplication control i@Jor has been spectrally
/
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spread in said spectrum spreadi ng neans and supplied to said superinposing

nmeans. 9. A video playback device as clained in aim?7, wherein
sai d sync signal separated from said video signal by said sync signa
separating neans is a vertical sync signal. 10.

Avi deopl aybackdevi ceascl ai nedi nd ai nv7, wherein said sync signal separated
fromsaid video signal by said sync signal separating neans is a

hori zontal sync signal. 11. Avi deopl aybackdevi ceas

cl ai medi nCl ai n7, wherein said duplication control information is
information which prohibits or permts recording of said video signal on
said recording medium or restricts the3pgnber of times said recording
can be perforned. . 48 12.

Avi deopl aybackdevi ceas cl aimed i nCl ai n/, wherein said spread code

- generating neans conprises start timng signal generating nmeans for
generating a start timng signal having a period based on said sync
signal, clock signal generating means for generating a clock signal
synchroni zed with said sync signal, inverse timng signal generating neans
for generating an inverse timng signal having a period based on said sync
signal, and spread code generating neans for generating a
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spread code in response to said clock signal with a timng based on said
start timng signal, wherein said spread code reversing neans reverses the
phase of said spread code in response to said inverse timng signal

13. A video recording device for recording a videosignal on which
duplication control information is superinposed which has been spectrally
spread according to a spread code generated wth a timng based on a sync
signal in said video signal, conprising: sync signal separating
means for separating said sync signal fromsaid video signal, spread
code generating neans for generating a SDEZQd code wth a start timng
based on said sync signhal separated by sal sync signal separating neans,
spread code inverting nmeans for reversing the phase of said spread code
fromsaid spread code generating ans witth a tiqing based on said sync
signal separated by said segar@ttmg--n i rev rspect rum
spreadi ng neans for performing reversgq
49 spectral spread accordiﬂg tlo said |spread qode process¢d by said spread
code inverting neans on
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the gecording side, and extracting said duplication control information
superi nposed on said video signal, and duplication control neans for
controlling recording of said video signal on a recording nmedi um based on
said duplication control information extracted by said spectrum spreading

neans. 14. A video recording device as clainmed in Caim13, wherein
said sync signal separated fromsaid video signal by said sync signa
separating nmeans is a vertical sync signal. 15. A video recording

device as clained in daim13, wherein said sync signal separated from
said video signal by said sync signal gpgrating means is a horizontal
sync signal. 16. A video recordin evice as clainmed in Caiml3,
wherein said duplication control |nfornat|on is information which
prohibits or permts recording of said video S|gn%g\on said recording
medium or restricts the nunber of tinmes said di ng can be perforned.
17. A video recordiffig m 13 wherein said spread
code generating negns conprises start SQQW’ gengrating nmeans for
generating a start jtimng signal having Ehseg id sync
signal, clock signgl genepgting neansE; dl ock signa
synchroni zed wthjsaid sy si gnal

a
m ngfs} dnal ggnerating neans
for generating an i|n se Ul m ng S|gna$<h a petipd basefd
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50 on, said sync signal, and spread code generating neans for generating a
spread code in response to said clock signal with a timng based on said
start timng signal, wherein said spread code reversing neans reverses the
phase of said spread code in response to said inverse timng signal

18. A video recording nmedium wherein a video signal on which additiona

i nformati on, which has been spectrally spread by a reverse spread code
obtained by reversing, with a timng based on a sync signal in said video
signal, the phase of a spread code which starts to be generated with a
timng based on said sync signal in said video signal and has been
superinposed on said video signal, is recgfgled on it. 19. A video
transmtting nmethod for superinposing a spectrally spread anti-duplication
control signal on an alog viqeo signal, and transmjting the4resu|t,

wher ei n: a sprlea de is|generated whilch is repgated witl} a period
synchroni zed with a |sy rgak ; lan i nverse
spread code is generfated wherein th¢ phase of i ode is reversed
with a timng based jon| said sync i i i i i |, and _

said anti-duplication rol signal sing said

i nverse spread code.Y.
system conpri sing nf ormat i

and extracting
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superd nposi ng additional information on a video signal, and an information
extracting device for extracting said additional information fromsaid
visdeo signal, wherein said 51

i nformation superinposi ng device conpri ses: first sync signal
separating nmeans for separating a sync signal fromsaid video signal

first spread code generating neans for generating a spread code with a
start timng based on said sync signal separated by said first sync signa
separati ng neans, first spread codeginverting nmeans for reversing the
phase of said spread code fromsaid first spread code generating neans
with a timng based on said sync signal separated by said first sync

si gnal separating neans, spectral spread neans for spectrally
spreading said additional information superinposed on said video signal
according to said spread code processed by said first spread code

i nverting neans, and superi nposi ng neans for superinposing said
addi tional information spectrally spread by said spectral spread neans on
~said video signal, and wheref n said|informatioph extractli ng rfeans
~conpri ses: 56 -SY. i-gn cparating meansifor_ sepdrating a sync
I
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signgl fromthe video signal supplied by said information superinposing
devi ce, second spread code generating neans for generating a spread
code with a start timng based on said sync signal separated by said
second sync signal separating neans, second spread code inverting
means for reversing the phase of said spread code fromsaid second spread
code generating neans with a timng based on said sync signal separated by
sai d 8/9 52 second sync signal
separating nmeans, and reverse spectral spread nmeans for performng
reverse spectral spread according to said spread code processed by said
second spread code inverting neans, and extrakting said additional
i nformati on superinposed on said video signg& supplied by said information
superi nposi ng neans. 21. An informati extracting device for
extracting additional infor ' o signal on which said
addi tional information, which|jhas been SR&C Fy—Spread according to a
spread code generated with a g$tart tim ngdbpbed Jia sync signal in said
si gy 0l

vi deo signal, has been superi frposed, co er Sync signa
separating means for separatifg a sync si gne@ sai d yideo signal
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spread code generating neans for generating a spread code wth a start
ti g ng based on said sync signal separated by said sync signal separating
- nm®ans, spread code inverting neans for reversing the phase of said,
spread code from said spread code generating neans with a tim ng based on
said sync signal separated by said sync signal separating neans, and
reverse spectral spread neans for performng reverse spectral spread
according to said spread code processed by said spread code inversion
means, and extracting said additional information superinposed on said

vi deo signal. 9/9
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