| 2 SEP 2004 -1 DESCRI PTI ON COPY PROTECTI ON METHOD AND DI G TAL BROADCAST
,RECEIL,VER Techni cal Field The present invention relates to a neththﬁﬂ'ZNﬁ
protecting video data agai nst copying when video data including copy
inhibition information is outputted_as a video signal which is conposed of
a |l um nance signal and two col or - difffer ence signals, and a digital
broadcast receiver for outputting a video signal to which this copy
protection nmethod has been carried out. Background Art As VCRs (Video
Cassette Recorders) have been coming into wde use, it has becone possible
to easily view video data of recorded éﬁ|€VISIOn broadcast or contents of
software which can be reprod In addition, recently,
digital VCRs and recording/reproductlon apparatus for DVvDs (Digital Video
Di scs) have been progressed, whereby high quality video data can be

recorded and reproduced., Since the hi gﬁallt video data can be easily
r ecor dedJORY rRRUBECT HAN aMETHOD (AND r%&iﬁ? p?BS%‘P@SI% V('Zg{g and the DVD
recordi ng/ reproducti on apparatus, the security of copyrights on video data
whi ch are recorded on the digital VCRs or DVDs has becone inportant.
Therefore, various nethods for preventing unauthorized copying 2 SE P 2004
-2 Technical Field

The present invention relates to a method for protecting
video data against copying when video data including copy
inhibition information is outputted as a video signal which is
composed of a luminance signal and two color-difference signals,
and a digital broadcast receiver for outputting a video signal

to which this copy protection method has been carried out.

Background Art

As VCRs (Video Cassette Recorders) have been coming into
wide use, it has become possible to easily view video data of
recorded television broadcast or contents of software which can
be reproduced by the VCR. In addition, recently, digital VCRs
aﬁd recording/reproduction apparatus for DVDs (Digital Video
Discs) have been progressed, whereby high-quality video data
can be recorded and reproduced.. Since the high-quality video
data can be easily recorded/reproduced because of the recent
progress in the VCRs and the DVD recording/reproduction
apparatus, the security of copyrights on video qata which are
recorded on the digital VCRs or DVDs has become important.

Therefore, various methods for preventing unauthorized copying



have been conventionally carried out. For exanple as for anal og video
signals, there is a nethod by which copying is protected with u ibtﬁi?&wg
difference in AGC (Auto Gain Control) nethods between the VCR™ard e

or a difference in characteristics Qf APC (Auto Phase Control). However,

I n the conventional copy protection'ﬁﬁthod, only a carrier signal which is
obt ai ned by nodul ation of a color signal can be protected agai nst copying,
while a color- difference signal which is not nodul ated cannot be protected
agai nst copying. Mre specifically, for a color-difference signal which is
not nodul ated as shown in figure 15 or_a conponent video signal which is
conpohé&eonQﬂlﬁﬂ%ﬂﬁﬁﬁ%ﬂna%gﬁnﬁﬁir%QQHQPFs no suitable copy protection
met hod and thus these signals can be_easily copied. The present, i npvention

Rl 1R MEheg,

i s made in FpevexAmphe afhse&- aRdhePoViddes ol atdeER ject to
provide a copy protection nmethod for a component signal_which is, conposed
of abyuwhnehceopydma isnprediestediwitbnebldighngsa dddfeXANfe o0
broadcast receiver for outputting the copy-protected conponent signal.
Di scl as0r gantot eihemtroh) Avebhodsgbesween khe VEReaBd €hegrBVi 2% a copy
protection nethod for a conponent video signal which is conposed of a
| umi ngngefsegeaceadid tharactweiktiesenfeABCgtanto EbAge Songrrk)- 2 SEP
2004
However, in the conventional copy protection method, only

a carrier signal which is obtained by modulation of a color

signal can be protected against copying, while a color-

difference signal which is not modulated cannot be protected

against copying. More specifically, for a color-difference

signal which is not modulated as shown in figure 15 or a

component video signal which is composed of primary-color

signals, there is no suitable copy protection method and thus

these signals can be easily copied.

The present invention is made in view of the above-
mentioned problems and has for its object to provide a copy
protection method for a component signal which is composed of

a luminance signal and color-difference signals, and a digital

broadcast receiver for outputting the copy-protected component

signal.

Disclosure of the Invention
According to Claim 1, there is provided a copy protection
method for a component video signal which is composed of a

luminance signal and two color-difference signals, comprising
|




-3 steps of: on a digital broadcast receiver side, superinposing copy

i nhibition information upon a first one of the two color-difference
signal s and superinposing, upon a second one of the color-diff

signals, a copy inhibition information superinposition indication signal

i ndi cating that the copy inhibitiod-information is superinposed upon the
first color-difference signal; and on a recorder side, when the copy
inhibition information superinposition indication signal is detected in
the second color-difference signal, analyzing the first color-difference
signal and, when the copy inhibition information is detected in the first
col orstkps arencs ¢ dgaghitalchrppde@sdutr BT iSHIDi (SRPHHBRREIN t hout
perform ng recording. Therefore, the conponent video signal which is
conpasAsy ihibitibnanodogngidlommpemoacisstdenteCdnddSigf2l s can be
protected agai nst unauthorized copying. According to Claim2, there is

pr ovigiskbe-dli gféaenchbroagnais andeswperinppesiisigygupeic8pSegaBAdC8Et ect i on
unit for detecting whether input video data is copy inhibited or not; and

an i pforiet é6Noaddi fifetrentie signadispeni eppgiinth depyion i fe¥MakipAf or mati on
upon a first one of two color-difference signals when the copy guard

det eGhip¥y itipés Dei6st sntliehtiom siymdlviddacdatiag £hadpytheh¢dPYed and
superinposi ng, upon a second one of the color-difference signals, a copy

gggigﬁﬁfﬁltidﬁOiﬂﬁéfﬁatiuneﬁbm@mﬁéfimpbsd&capbnntﬁqyﬁﬂrSMdicating that 2
color-difference signal; and on a recorder side, when the copy
inhibition information superimposition indication signal is
detected in the second color-difference signal, analyzing the
first color-difference signal and, when the copy inhibition
information is detected in.the first color-difference signal,
carrying out a copy inhibition process without performing
recording.

Therefore, the component video signal which is composed
of a luminance signal and two color-difference signals can be
protected against unauthorized copying.

According to Claim 2, there is provided a digital
broadcast receiver comprising: a copy guard detection unit for
detecting whether input video data is copy inhibited or not;
and an information addition unit for superimposing copy
inhibition information upon a first one of two color-difference
signals when the copy guard detection unit detects that the
input video data is copy inhibited and superimposing, upon a
second one of the color-difference signals, a copy inhibition

information superimposition indication signal indicating that



-4 the copy inhibition information is superinposed upon the first
colors;difference signal. Therefore, there can be provided a digital
broadcast receiver which, when copy-inhibited video data is re:@\&@ﬂ,ﬂm4
out puts a conponent signal including two, color-difference signals
subj ected to copy protection of supérinposing copy inhibition information
upon the first color-difference signal and superinposing a copy inhibition
information indication signal indicating that the copy inhibition
information is superinposed upon the first color-difference signal, upon
the second color-difference signal. According to Claim3, in_the copy
pr ot dté copyeihbdbdt ion Anformatieorn: dsys RRRFBIPCSEd FPOMRPEoRLFSE
superi nposed upon the first color-difference signal and the copy
i nhi bidlicon-differemceoaigmadr-i nposition indication signal is superinposed
upon the second color-difference signal in field units or in Iline units.
Ther ef or e, Thearedfame | nthérei oani beopraviided an digdthlcbavEdeasiperi nposed
upon the color-difference signal of the conponent signal. According to
C ai Meteiiver hehiklyj t@hehr capyasnrideiiedrvidéoCatm Zs weseinedeopy
inhibition information is superinposed wupon the first color-difference
si gnahtprd d he comyohehtbbligaal iinadirdingntsopepilopesiit fer émde cat i on
signal is superinposed upon the second color-difference signal, the
i nf 05ghaQ Zulfedéd to copy protection of superimposing copy
inhibition information upon the first color-difference signal
and superimposing a copy inhibition information indication
signal indicating that the copy inhibition information is
superimposed upon the first color-difference signal, upon the

second color-~difference signal.‘

According to Claim 3, in the copy protection method of
Claim 1, the copy inhibition information is superimposed upon
the first color-difference signal and the copy inhibition
information superimposition indication signal is superimposed
upon the second color-difference signal in field units or in
line units.

Therefore, the copy inhibition information can be
efficiently superimposed upon the color-difference signal of
the component signal.

According to Claim 4, in the digital broadcast receiver
of Claim 2, when the copy inhibition information is superimposed
upon the first color-difference signal and the copy inhibition
information superimposition indication signal is superimposed

upon the second color-difference signal, the information



-5 addition unit perforns the superinposition in field units or in line
units. Therefore, there can be provided a digital broadcast regqig$@ %@éph
can outputs a conponent signal including a color-difference sitgnal f
subj ected to copy protection in field wunits or inline units. According to
Caimb5, in the copy protection mettod of Claimil, after the copy

i nhibition information i s superinposed upon the first color-difference
signal and the copy inhibition information superinposition indication
signal is superinposed upon the second color-difference signal, in field
units, the superinposed color-difference sjgnal 0 fieL% and_a

1S, . f eac
col oradfl ¥t tpBnBB 1% BRELOFMS K e FePeH B H} Lo 13 ?F‘E g 4rdts;&hosed.
Therefore, disturbances in video can be reduced when the conponent signal
whi chithakimeewngtlj-ected to copy protection in field units is displayed on
the TV side, and it is possible to prevent the viewers fromrecognizing
that the catherefobesi sherentenmiteg @rovidederi Apedsalupmradreast
color-difference signal. According to Claim6, the digital broadcast
r eceineere Dfer Grhigh?2 caamoutyer:s & copppelehtesdgnd@ lsiial udshgodi ti on unit
for, after the copy inhibition information is superinposed upon the first
col orcodidr-al ERferengeabigndlt sebjepyednhpbtopyrproheotiiem dn field
superinposition indication signal is superinposed upon the second
col onnditif esiente ¥igeahpnits.fiel d units, 2 SEP 2004
According to Claim 5, in the copy protection method of
Claim 1, after the copy inhibition information is superimposed
upon the first color~-difference signal and the copy inhibition
information superimposition indication.signal.is superimposed
upon the second color-difference signal, in field units, the
superimposed color-difference signal of each field and a
color-difference signal of an immediately preceding field are
composed.
Therefore, disturbances in video can be reduced when the
component signal which has been subjected to copy protection
in field units is displayed on the TV side, and it is possible
topreventtheviewersfromrecognizingthatthecopyinhibition
information is superimposed upon the color-difference signal.
According to Claim 6, the digital broadcast receiver of
Claim 2 comprises: a color-difference signal composition unit
for, after the copy inhibition information is superimposed upon
the first color-difference signal and the copy inhibition

information superimposition indication signal is superimposed

upon the second color-difference signal, in field units,



-6 conposi ng the superinposed color-difference signal of a field and a
color-difference signal of an imediately preceding field. Theset &P 2004
there can be provided a digital broadcast receiver which can reduce

di sturbances in video when the conponent signal which has been subjected
to copy protection in field units % displayed on the TV side, and can
output a video signal for which the viewers do not recognize that the
copy inhibition information is superinposed upon the col or- difference
signal in field units. According to Claim?7, in the copy protection nethod
of Caim1, after the copy inhibition information is superinpqQsed. upon

t he feomposdhgrthiefseperitBpPesgdarodnd—did fengneaiignab et ik i on
superinposition indication signal is superinposed upon the second

col oramtl fé ecehoe-diifda@rernae | $ henahi ef, anhammegdiat spEeEBAaNdi f f er ence
signal of each line and a color-difference signal of an i mediately
preceliedl i ne are conposed. Therefore, disturbances in video can be
reduced when the conponent signal which has been subjected to copy

prot ect i on THeréfdee pntheries cadirs Heayperbwidedea TR igidel dwpadcastpossible
to prevent the viewers fromrecognizing that copy inhibition information
i S sule¥d Ipes efh UPANche redlure A {$vuebarcesgial viiddda nehani the Accordi ng
to Claim8, the digital broadcast receiver of 2 SE P 2004

component signal which has been subjected to copy protection
in field units is displayed on the TV side, and can output a
video signal for which the viewers do not recognize that the

copy inhibition information is superimposed upon the color-

difference signal in field units.

According to Claim 7, in the copy protection method of
Cclaim 1, after the copy inhibition information is superimposed
upon the first color-difference signal and the copy inhibition
information superimposition indication signal is superimposed
upon the second color-difference éignal, in line units, the
superimposed color-difference signal of each line and a
color-difference signal of an immediately preceding line are
composed.

Therefore, disturbances in video can be reduced when the
component signal which has been subjected to copy protection
in line units is displayed on the TV side, and it is possible
to prevent the viewers from recognizing that copy inhibition
information is superimposed upon the color-difference signal

in line units.

According to Claim 8, the digital broadcast receiver of




-7 Claim2 conprises: a color-difference signal conposition unit for,
after, the copy inhibition information is superinposed upon the f?@gﬁ; 004
color-difference signal in line units and the copy inhibition £nfo tagh
superinposition indication signal is superinposed upon the second
col or-difference signal, conposingthe superinposed col or-difference signa
of aline and a color-difference signal of an imrediately preceding |line.
Therefore, there can be provided a digital broadcast receiver which can
reduced di sturbances in video when the conponent signal subjected to copy
protection in line units is dis‘[a¥ed on the TV_side, and .can oufput a
vi decckaima? dampnhses: ar@lnlévsgrf% G5CRGE P8R SEMPRSL HARP
i nhibition information is superinposed upon_the color-difference signal in
| i ne fow } &f thear ehai agpy cLidi v it Don i in feEmabion gk FEPSIGMRRTIFANRAT "any of
Claims 1, 3, 5 and 7, when the copy inhibition information _is superinposed
upon i{He first color-difffferemee siigmdlaha 1hee wdpysi ARKL S FIHY or nat i on
superinposition indication signal is superinposed upon the second
col orih { £ €6a€ ififpralat iidre\superimppeiitdors dhditca tiegusignadt eérval s.
Therefore, when the conponent signal which has been subjected to copy
prot%qﬂéyﬁﬁﬁogbaph@ﬁﬂjﬂubtéﬁndhﬂstdéprkﬁiﬁﬁeqﬁnnﬂtﬁégnélprevmﬂ t he
viewers fromrecogni zing that the copy inhibition information is
SUperéd;ag@@gngA@ﬁgr duperimpdsaidnctl ot -heiffgreakebsigdadsof acdiing of 1.2
SEP 200 .

and a color-difference signal of an immediately preceding line.

Therefore, there can be provided a digital broadcast
receiver which can réduced disturbances in video when the
component signal subjected to copy protection in line units is
displayed on the TV side, and can output a video signal for which
the viewers do not recognize that the copy inhibition
information is superimposed upon the color-difference signal
in line units.

According to Claim 9, in the copy protection method of
any of Claims 1, 3, 5 and 7, when the copy inhibition information
is superimposed upon the first color-difference signal and the
copy inhibition information superimposition indication signal
is superimposed upon the second color-difference signal, they
are superimposed at irregular intervals.

Therefore, when the component signal which has been
subjected to copy protection is displayed on the TV side, it
is possible to prevent the viewers from recegnizing that the
copy inhibition information is superimposed.

According to Claim 10, the digital broadcast receiver of




-8 any of Clains 2, 4, 6 and 8 conprises: an additional signal control

unit for, when the copy inhibition information is superinposed«Up@thR 9604

first color-difference signal and the copy inhibition infornmation

superinposition indication signal is superinposed upon the second

color-difference signal, perfornm nd-control for superinposing the sane at

irregular intervals. Therefore, there can be provided a digital broadcast

recei ver which can output a conmponent signal that is not recognized by the

vi ewers when the signal upon which copy inhibition information has been

superinposed at irregular intervals and subjected to copy_protection is

di spl sygdoencllbamsT\2 side. 6 Axndr 8i ngmpe isesiimar, addiEtopdpsddnfd a copy

protection nethod for a conponent video signal which is conposed of a

| um negwersigaak tafdrt Wwavioen orheli ¢opyenod idiigriain intbeprating & eps of : on

a digital broadcast transmtting end, inverting a synchronizing signal

i ncl uggsle + impB8eliuRiptanathe i fiwst conlar-dififierterr@asitgsalr add \hey end,

when 1t"is detected that the synchronizing signal is inverted, inverting

the SYRGHTQH &b D9iofi INEdrNgeiontsupst finposiie iom ghddlcatiigmals;ignal on a

recor end, when it is detected that the synchronizing signal is

i nverg | ta o 1f GYe | EGhdT 06 1PTrOLHESES ent dihoeit s pgnBdr,ni ng

recofﬁfﬂ%?ﬁgﬁgﬁgggfg? &ﬁ%n t he conponent signal which has been 2 SEP 2004
performing control for superimposing the same at irregulaxr

intervals.

Therefore, there can be provided a digital broadcast
receiver which can output a component signal that is not
recognized by the viewers when the signal upon which copy
inhibition information has been superimposed at irregular
intervals and subjected to copy protection is displayed on the
TV side.

According to Claim 11, there is provided a copy protection
method for a component video signal which is composed of a
luminance signal and two color-difference signals, comprising
steps of: on a digital broadcast transmitting end, inverting
a synchronizing signal included in the luminance signal; on a
digital broadcast receiving end, when it is detected that the
synchronizing signal is inverted, inverting the synchronizing
signal again to obtain the original signal; and on a recorder
end, when it is detected that the synchronizing signal is
inverted, carrying out a copy inhibition process without

performing recording.

Therefore, when the component signal which has been



-9 subjected to copy protection is outputted on the TV side, it is
di spl ayed on the screen as usual, while when the conponent §JEQﬁH’;$ }
recorded on the recording end, the recording is not perforned. Acc ging
to Caim12, there is provided a digital broadcast receiver conprising: a
copy guard detection unit for deteding whether input video data is copy
I nhibited or not; and a synchronizing signal inversion unit for, when the
copy guard detection unit detects that the video data is copy inhibited,
inverting a synchronizing signal included in a |umnance signal which is
to be outputted. Therefore, there can be provided a digital broadcast
receisurjeditefl tancopypproidciniamrice antyntitedperctbe T¥ &d8de, grfot ection
of inverting a synchronizing signal, when copy- inhibited video is
i nputiteedisielayed non tithel st rednd, as heswal s whibledeben thpycpmpoasmiton
met hod for a conponent video signal which is conposed of a |um nance
si gnaliqadll tiw watardeld férrehe eracgnding endpribengecerddngfis nterti ng
the | um nance signal, and superinposing a |um nance signal inversion
i ndi gatdfpyrméqpal indicating that the lumnance signal is inverted, upon a
vertical blanking interval of one or both of the color-difference signals;
on a TV siadesoriaiy tte tvaimance g isverevodednd chlgbraki gnal is
detected in the vertical blanking interval of the color- difference signal,
I nvepidoR@idde: e dinee conidd s Bidt h topy SERrd08étection unit for

detecting whether input video data is copy inhibited or not;

and a synchronizing signal inversion unit for, when the copy

guard detection unit detects that the video data is copy

inhibited, inverting a synchronizing signal included in a

luminance signal which is to be outputted.

Therefore, there can be provided a digital broadcast
receiver which can output a luminance signal subjected to copy
protection of inverting a synchronizing signal, when copy-

inhibited video is inputted.

According to Claim 13, there is provided a copy protection
method for a component video signal which is composed of a
luminance signal and two color-difference signals, comprising
steps of: inverting the luminance signal, and superimposing a
luminance signal inversion indication signal indicating that
the luminance signal is inverted, upon a vertical blanking
interval of one or both of the color-difference signals; on a
TV side, when the luminance signal inversion indication signal
is detected in the vertical blanking interval of the colorx-

difference signal, inverting the luminance signal again to



)

1110 -10 obtain the original signal; and on a recorder side, yhen the

L um nance signal inversion indication signal is detected in tifr 9 PtQ@ﬁl

bl anki ng interval of the color-difference signal, deleting the |um nance
signal inversion indication signal and recording the inverted |um nance
signal as it is, or carrying out -dGopy inhibition process. Therefore, the
I nverted | um nance signal of the conponent signal which has been subjected
to copy protection is recorded as it is, or the copy inhibition process is
carried out when the inverted |um nance signal is detected, thereby
protecting the inputted video signal against unautharized copying.
Accopbitagnt ¢h@ airhdglimal feignal; pandi dedaarargragr Slslrc’(%zdd'ﬁ%?nrﬁegi ver
conprising: a copy guard detection unit for detecting whether input video
dat aluminapyd shghaletnversbon indicathenceignghds dekecdiash lanthef or

i nverting a |lum nance signal when the copy guard detection unit detects

t hat yepe iviade®1addiing sinbeyvadhplfi ttdes cridbardifferenceos galy on unit

for superinposing a | um nance signal inversion indication signal

i ndi gat e@dnighehet hemli naneanse gaiadndnviex simeeined catpiom & igealiaad bl anki ng
interval of a color-difference signal. Therefore, there can be provided a

di gi fakboPaeagCceRt inoeeitedy 1uhiittamean syl s danjenertr \dajexy signal
subjected to copy protection of inverting the |um nance signal as well as

Supeg| FPSERPYA inWIH N ShBdékskNver si on indication signal indicating
that the |lum nance signal is inverted, upon the
Therefore, the inverted luminance signal of the component
signal which has been subjected to copy protection is recorded
as it is, or the copy inhibition process is carried out when
the inverted luminance signal is detected, thereby protecting
the inputted video signal against unauthorized copying.
According to Claim 14, there is provided a digital
broadcast receiver comprising: a copy guard detection unit for
detecting whether input video data is copy inhibited or not;
a luminance signal inversion unit for inverting a luminance
signal when the copy quard detection unit detects that the video
data is copy inhibited; and an information addition unit for
superimposing a luminance signal inversion indication signal
indicating that the luminance signal is inverted, upon a
vertical blanking interval of a color-difference signal.
Therefore, there can be provided a digital broadcast
receiver which can'output a component video signal subjected
to copy protection of inverting the luminance signal as well

assuperimposingailuminancesignalinversionindicationsignal

indicating that the luminance signal is inverted, upon the



2 SEP 2004 vertical blanking interval of the color-difference signal, when
copy-i.nhibited video data is inputted. According to claim 15, @Hgﬁiﬂsﬂmh
provi ded a copy protection nethod for a conponent video signal which is
conposed of a |um nance signal and two col or-difference signals,
conprising steps of: inverting thelllum nance signal, and superinposing a

| um nance signal inversion indication signal indicating that the |um nance
signal is inverted, upon a horizontal blanking interval of one or both of
the color-difference signals; on a TV side, when the |um nance signa

i nversion indication signal is detected in the horizontal bl anking

i nt ervett beail el okt bng dinffesrent e fstyagloldmadi £ fagerae Sighabndan gnal
again to obtain the original signal; and on a recorder side, when the

| um negpe-~ Shhbli tiedverisiean datda casi anpsitgresd. i s detected in the horizontal
bl anki ng interval of the color-difference signal, deleting the |um nance
si gnal i nvetsdewdinditeacilainsi jpaitherne isrproviiied 4 kepynpretedtinm nance
signal as it is, or carrying out a copy inhibition process. Therefore, the

i nverj&ehddntsanaecongorlemi ¥idecosngnait whiicgnals vdomposed bdem subj ect ed
to the copy protection is recorded as it is, or a copy inhibition process

I's caymfthRdt s igean t4Yed itne idh A0 fifeEen8egedgnalsdetempeds imer eby
protecting the inputted video signal from unauthorized copying. According
to OQidpdl&r L Reneerdimg Ahéerumi fhfbbas ighaadenat sapeeimposdargra sing: a
copy guard detection unit for 2 SEP 2004
luminance signal inversion indication signal indicating that
the luminance signal is inverted, upon a horizontal blanking
interval of one or both of the color-difference signals; on a
TV side, when the luminance signal inversion indication.signal
is detected in the horizontal blanking interval of ‘the
color-difference signal, inverting the luminance signal again
to obtain the original signal; and on a recorder side, when the
luminance signal inversion indication signal is detected in the
horizontal blanking interval of the color-difference signail,
deleting the luminance signal inversion indication signal and
recording the inverted luminance signal as it is, or carrying
out a copy inhibition process.

Therefore, the inverted luminance signal of the component
signal which has been subjected to the copy protection is
recorded as it is, or a copy inhibition process is carried out
when the inverted luminance signal is detected, thereby
protectingtheinputtedvideosignalfromunauthorizedcopying.

According to Claim 16, there is provided a digital

broadcast receiver comprising: a copy guard detection unit for




-12 detecting whether input video data is copy inhibited or not; a

| um nance signal inversion unit for inverting a | um nance si g,pa% )ynﬁn the
copy guard detection unit detects that the video data is copy |§I§ b8

and an infornmation addition unit for superinposing a |um nance signal
I nversion indication signal indicating that the |um nance signal is
I nverted, upon a horizontal bl anki ng-lrz'fterval of a color-difference

si gnal Therefore e can be OVI ed q digital, adcast receiver
ohich cARCGUTIE HhEBREEAGBUL) 0 du5PRY: BB ShyoT ROt | on of

inverting a |um nance signal and superl nposing a | um nance si gnal
i nver si nmiinginca isvgnsil gmaterishoin cani hdot hatvertiing laifumitansegsigdnak
i nverted, upon the horizontal blanking interval of the color-difference

si gnal ,wmem thiep¥opRhiialradd¥iée@ondahit Ic&tbepytth%& tWEGAHLNEAkt] & ai m 17,
there is provided a copy protection nethod for a corrponent vi deo signal

whi ch i np I na Si: WO _C -diff n |gnals
conpri s‘TSn%y qﬁ%qb?{?&sup%rmnpg%lgnglgg‘%/ml%&ﬁ %l ti ocﬁcIl l%relo \kﬁmgth erferes
wi th video, llé'ﬁ a start part or an .end part of ~a vi deo effectlve perlod
of a fiSHRETURROFANSyishlWMiRARGTi Hgnals dRversinn  indieatign nvignal vi deo
signal by the superinposed copy inhibition video; superinposing, upon a
verti cdndicatingg thater ¥he olumisancgni sigmal sugnalnmrtede oapbat haof the
color-difference signals, a copy inhibition video superinposition

i ndi cathi@rizéingadlblrarkivhiPiA0O%alldf a color-difference signal.

Therefore, there can be provided a digital broadcast receiver
which can output a component video signal subjected to copy
protection of inverting a luminance signal and superifhpesing 'a-
luminance signal inversion indication signal indicating that the
luminance signal is inverted, upon the horizontal blanking
interval of the color-difference signal, when copy-inhibited video
data is inputted.

According to claim 17, there is provided a copy protection
‘method for a component video signal which is composed of a
luminance signal and two color-difference signals, comprising
steps of: superimposing copy inhibition video which interferes
with video, upon a start part or an end part of a video effective
period of a field, and delaying or advancing a start position of a
normal video signal by the superimposed copy inhibition video;
superimposing, upon a vertical blanking interval of the

luminance signal or one or both of the color-difference signals, a

copy inhibition video superimposition indication signal




i ndi cating that the copy inhibition video is superinposed upon the start
part or the end part of the video effective period of the fiela; En a TVv
side, when the copy inhibition video superinposition indicatig 8 Bnﬁmﬁis
detected, deleting the copy inhibition video and returning the norna
video signal to the video effectiwv&3period of the field; and on a recorder
side, when the copy inhibition video superinposition indication signal is
detected, deleting the copy inhibition video superinposition indication
signal and recording the video signal, so that when the video signal is
reproduced, the copy inhibition video is displayed on an upper part or a

| overifpaitat@hgat iRt t0e coyednhand t ivn vaded s daperdimpeis el sypayed.
Therefore, when a copy-inhibited input. video signal is copied and

di splgw@dsthhe partbbrvic®eo dndl Pade E tie beideb sof ayedivehpeatiod he

I nputted video signal can be protected against unauthorized copying.
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conprising: a copy guard detection unit for etecting whet her input video

dat a d 3, £PPHpd 80ERbhed i dition 3 £9RA1T B8 RidtiRted Jegel 88hly @manit for,
when the coﬁg guard detection unit detects that the video dafa is copy
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vi deo, ““upon a start part or an end p a video effective period of a
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when the copy inhibition video superimposition indication
signal is detected, deleting the copy inhibition video
superimposition indication signal and recording the video
signal, so that when the video signal is reproduced, the copy
inhibition vidéo is displayed on an upper part or a lower part
of a monitor screen and the normal video is not displayed.

Therefore, when a copy-inhibited input video signal is
copied and displayed, the normal video is made not to be
displayed, whereby the inputted video signal can be protected
against unauthorized copying.

According to Claim 18, there is provided a digital
broadcast receiver comprising: a copy guard detection unit for
detecting whether inputlvideo data is copy inhibited or not;
a copy inhibition video insertion unit for, when the copy guard
detection unit detects that the video data is copy inhibited,
Superimposingcopyinhibitionvideowhichinterfereswithvideo,
upon a start part or an end part of a video effective period

of a field, and delaying or advancing a start position of a

normal video signal by the superimposed copy inhibition video;




and an information addition unit for superinposing, upon a vertical

bl anki,ng interval of a |um nance signal or one of both of cagl ?rsﬂj fiﬂggence
signals, a copy inhibition video superinposition indication signa

i ndicating that the copy inhibition video is superinposed upon the start
part or the end part of the video-gfgiective period of the field.

Therefore, there can be provided a digital broadcast receiver which

i nserts copy inhibition video when it detects that an inputted video
signal is copy inhibited, thereby protecting the inputted video signal

agai nst unaut horized copying. According to Caim19, there is provided a

COpy RhAt &% 1M ¥ormifDsh f fadateorpangl fivampeghapostingh paronposed of a
| um nance signal and two col or-difference signals, conprising steps of:
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video effective period of a line, and delaying or advancing a start
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Therefore, there can be provided a digital broadcast
receiver which inserts copy inhibition video when it detects
that an inputted video signal is copy inhibited, thereby
protecting the inputted video signal against unauthorized
copying.
According to Claim 19, there is provided a copy protection
method for a component video signal which is composed of a
luminance signal and two color-difference signals, comprising
steps of: superimposing copy inhibition video upon a start part
or an end part of a video effective period of a line, and delaying
or advancing a start position of a normal video signal by the
sﬁperimposed copy inhibition video; superimposing, upon a
vertical blanking interval of the luminance signal or one or
both of the color-difference signals, a copy inhibition video
superimposition indication signal indicating that the copy
inhibition video is superimposed upon the start part or the end
part of the video effective period of the line; on a TV side,
when the copy inhibition video superimposition indication

signal is detected, deleting the copy inhibition video and



returning the original video signal to the video effective period of the
line;,and on a recorder side, when the copy inhibition videog 9 SEp 2004
superinposition indication signal is detected, deleting the *copy Y

i nhi bition video superinposition indication signal and recording the video
signal, so that when the video sign®st is reproduced, the copy inhibition
video is displayed on a left part or a right part of a nonitor screen and
the normal video is not displayed. Therefore, when the inputted
copy-inhibited video is copied and displayed, the normal video is nade not
to be displayed, whereby the inputted video signal can be protected

agai Redt Rk Ot héed ragayiang viAle®riggal ot6l ahe G decherffest pvevi ded a
digital broadcast receiver conprising: a copy guard detection unit for
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inhibition video insertion unit for, when the copy guard detection unit
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on a left part or a right part of a monitor screen and the normal
video is not displayed.

Therefore, when the inputted copy-inhibited video is
copied and displayed, the normal video is made not to be
displayed, whereby the inputted video signal can be protected
against unauthorized copying.

According to Claim 20, there is provided a digital
broadcast receiver comprising: a copy guard detection unit for
detecting whether input video data is copy inhibited or not;
a copy inhibition video insertion unit for, when the copy guard
detection unit detects that the input video data is copy
inhibited, superimposing copy inhibition video which
interferes with video, upon a start part or an end part of a
video effective period of a line, and delaying or advancing a
start position of a normal video signal by the superimposed copy
inhibition video; and an information addition unit for
superimposing the copy inhibition video superimposition
indication signal upon a vertical blanking period of a luminance

signal or one or both of color-difference signals.



Therefore, there can be provided a digital broadcast receiver which
inserts copy inhibition video when it detects that an inputted yé

signal is copy inhibited, thereby protecting the copy-inhibitég |§%312Q%4
vi deo signal against unauthorized copying. Brief Description of the

Drawi ngs Figure 1 is a diagramilluggrating a structure of a digital
broadcast receiver for outputting a copy-protected conponent video signal
according to a first enmbodinent. Figure 2 is a waveform di agram showi ng a

| um nance signal and color-difference signals, which are copy protected
according to the first enbodinent. Figure 3 is a waveform di agram show ng a
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is a diagram ustrating a structu i gital® broadcast receiver for
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Brief Description of the Drawings

Figurel is adiagram illustrating a structure of adigital
broadcast receiver for outputting a copy-protected component
video signal according to a first embodiment.

Figure 2 is a waveform diagram showing a luminance signal
and color-difference signals, which are copy protected
according to the first embodiment.

Figure 3 is a waveform diagram showing a first color-
difference signal according to a second embodiment.

Figure 4 is adiagram illustrating a structure of adigital
broadcast receiver for outputting a copy-protected component
video signal according to the second embodiment.

Figure 5 is adiagram illustrating a structure of adigital

- broadcast receiver for outputting a copy-protected component
video signal according to a third embodiment.

Figure 6 is a waveform diagram showing a normal ternary
signal and an inverted ternary signal.

Figure 7 is adiagram illustrating a structure of adigital

broadcast receiver for outputting a copy~protected component




Figure 8 is a waveform di agram show ng a | um nance signal and a
color-difference signal which are copy protected according to étﬂiﬁﬁﬂ12004
enbodi ment. Figure 9 is a diagramillustrating a structure of a digital
broadcast receiver for outputting a copy-protected conponent video signal
according to the fifth enbodi ment.-fygure 10 is a waveform di agram show ng
a lum nance signal including vertical blanking intervals. Figure 11 is a
wavef orm di agram showi ng a | um nance signal which is copy protected in
field units according to a sixth enbodinent. Figure 12 is a waveform

di agram showi ng a | um nance signal including horizontal blanking
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which 1s copy protected inline units according to the sixth enbodi nent.
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recei ver for utting a copy-protected conponent video signal according
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broadcast receiver for outputting a copy-protected component
video signal according to the fifth embodiment.

Figure 10 is a waveform diagram showing a luminance signal
including vertical blanking intervals.

Figure 11 is a waveform diagram showing a luminance signal
which is copy protected in field units according to a sixth
embodiment.

Figure 12 is a waveform diagram showing a luminance signal
including horizontal blanking intervals.

Figure 13 is a waveform diagram showing a luminance signal
which is copy protected in line units according to the sixth
embodiment.

Figure 14 is a diagram illustrating a structure of a
digital broadcast receiver for outputting a copy-protected

component video signal according to the sixth embodiment.

Figure 15 is an output diagram showing a conventional

component video signal.

Best Mode for Carrying out the Invention

Hereinafter, a copy protection method and a digital




According to this invention, a video signal to be copy guarded ng Vi deo
signal outputted by the digital broadcast receiver are so-call £ oﬁpf Bk
vi deo signals each being conposed of one |um nance signal and two
color-difference signals, such as Y UV, Y/ Pb/Pr, and Y/ Cb/Cr.

Herei nafter, one conmbination, i.egeither a conbinations of
color-difference signals U Pb and Cb or a conbination of color-difference
signals V, Pr and C is referred to as a first color-difference signal,
and the other is referred to as a second col or-difference signal.

[ Enbodi nent 1] A copy protection nethod and a digital broadcast receiver

accorb(}ld%gjéé)sg I‘éééiv@i‘bgéb'ﬂﬁ'@hr@ tdeeRb8aSMENLBY OF it preseasponding to

and 4, wll be described with reference to figures 1 and 2.
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ure Figure 2 1s a waveform di agram showi ng a
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col O[)ngl ELSE%Q%%S'S?E}%& augetwo color—dlfference signals, such as
Y/U/V, Y/Pb/Pr, and Y/Cb/Cr. Hereinafter, one combination,
i.e., either a combinations of color-difference signals U, Pb
and Cb or a combination of color-difference signals V, Pr and
Ccr is referred to as a first color-difference signal, and the
other is referred to as a second color-difference signal.
[Embodiment 1]

A copy protection method and a digital broadcast receiver
according to a first embodiment of the present invention,
corresponding to Claims 1, 2, 3 and 4, will be described with
reference to figures 1 and 2.

Initially, the copy protection method of the first
embodiment is desc;ribed with reference to figure 2.

Figure 2 is a waveform diagram showing a luminance signal
and color-difference signals which are copy protected in the
first efnbodiment. In figure 2, reference numeral 4 denotes a
synchronizing signal included in a luminance signal in a
component video signal. Numeral 5 denotes copy inhibition

information which is superimposed upon a first color-difference

signal, with a normal video color-difference signal being




denotes a copy inhibition information superinposition indication signal,
whi ch \is superinposed upon a horizontal blanking interval par} o GEe %ﬂ;jpnd
color-difference signal, indicating that copy inhibition infdrmationrs
superinposed upon the other color-difference signal, i.e., the first
color-difference signal. Figure 1 Lgga block diagramillustrating a digital
br oadcast receiver according to the first enbodinment. In figure 1,

ref erence nuneral | denotes a copy guard detection unit for detecting
copy-guarded information from input video data or systeminformtion which
Is transmtted together with video data. Nuneral 2 denotes an information
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out putte en an 1 nputted video signal is copy inhibited. Nuneral 3
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color-difference signal.

Figure 1 is a block diagram illustrating a digital
broadcast receiver according to the first embodiment.

In figure 1, reference numeral 1 denotes a copy guard
detection unit for detecting copy-guarded information from
input video data or system information which is transmitted
together with video data. Numeral 2 denotes an information
addition unit for copy protecting a component video signal to
be outputted, when an inputted video signal is copy inhibited.
Numeral 3 denotes an MPEG decoder for outputting the input video
data from the copy guard detection unit 1 as a component signal
which is composed of a luminance signal and two color-difference
signals.

When the copy inhibition video data is outputted as a
component video signal which is composed of a luminance signal
and two color-difference signals, a color-difference s‘ignal of
normal video is removed from'the.first éolor-difference:signalr
and copy inhibition information 5 is superimposed thereon as

shown in figure 2. Further, as for the second color-difference




i ndi cation signal 6 indicating that copy inhibition information is
superi,nposed upon the first color-difference signal is inserted in the
hori zontal blanking interval, in synchronization with the syneh? @fifzigs
signal 4. Here, the copy inhibition information superinpositi'on indication
signal 6 is not restrictively supergntposed upon the horizontal bl anking

i nterval but nmay be superinposed upon the vertical blanking interval or
the video period not in synchronization wth the synchronizing signal 4.
on the side of a recorder which records a conponent video signal, the
color-difference signals of the inputted conponent video signal are

Moni 1G4k 18N L HBi59RY onnRinFdrnfit id M 94 patiaposUREIdHIPOSi tion
i ndi cat’i on 'si gnal Indicating that the copy Tnhibition information is
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6 is not restrictively superimposed upon the horizontal
blanking interval but may be superimposed upon the vertical
blanking interval or the video period not in synchronization
with the synchronizing signal 4.
On the side of a recorder which records a component video
signal, the color-difference signals of the inputted component
video signal are monitored and, when the copy inhibition
information superimposition indication signal 6 indicating
that the copy inhibition information is superimposed upon the
first color-difference signal is detected from the second
color-difference signal, the first color-difference signal is
analyzed. Then, when the information which is superimposed
upon the first color-difference signal is the copy inhibition
information 5, recording of the component videoc signal is not
performed but the copy inhibition process is plerformed, thereby
preventing unauthorized copying. |
Even when this copy-protected component video signal is

outputted on the TV side as it is, since the copy inhibition

information 5 is superimposed only upon the color-difference



Next, with reference to figure 1, the operation of the digital broadcast
r.ecei ver for outputting a copy-protected video signal accordlzgsgg %
first enmbodinent will be described. As shown in figure 1 t 20is
initially inputted to the copy guard detection unit 1. Then, in the copy
guard detection unit 1, it is judggeg-whether the video data is copy

I nhibited or not, on the basis of the input video data or system
information transmtted together with video data and the |ike. Next, the
i nput video data is transferred to the MPEG decoder 3, and outputted as a
conponent signal which is conposed of a |um nance signal, a first

col ori@rfd ©f eree ianars Ad-dApecaidgnepboitdi fference signal. when the
I nput Vi deo data is j udged by t'he copy guard detection unit 1 that it is
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protection to the information additién unit 2 I nformation addition
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t he case ere the copy i nhibition information 5 is 2 SEP 2004 - 22
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to the copy guard detection unit 1. Then, in the copy guard
detection unit 1, it is judged whether the video data is copy
inhibited or not, on the basis of the input videoc data or system
information transmitted together with video data and the like.
Next, the input video data is transferred to the MPEG decoder
3, and outputted as a component signal which is composed of a
luminance signal, a first color~difference signal, and a second
color-difference signal.

When the input video data is judged by the copy guard
detection unit 1 that it is copy inhibited, the copy guard
detection unit 1 outputs a signal for copy protection to the
information addition unit 2. The information addition unit 2
which has received the signal superimposes the copy inhibition
information 5 upon the first color-difference signal, and
superimposes the copy inhibition information superimposition
indication signal 6 indicating that the copy inhibition
information 5 is superimposed upon the first color-difference
signal, upon the second color-difference signal.

In the case where the copy inhibition information 5 is




the copy inhibition information superinposition indication sign '
superi'nposed upon the second col or-difference signal by the inﬁ§$5§¥1§mg4
addition unit 2, they can be superinposed in field units or line units. In
addition, information other than the copy inhibition information can be
superi nposed upon the first col or-&i2f2ference signal, and a signal
indicating that the information for the video signal is superinposed upon
the first color-difference signal can be superinposed upon the other
signal, i.e., the second color- difference signal. For exanple, when

I nformation is superinposed upon the conponent video signal in field

uni t ssuper empotednmponrticafiilrtet coperidpffedencet hignaiamhéngtihgnr mat i on
other than the copy inhibition information is superinposed upon the col or
di f f etlpceopyghahibdrtiidre i bhermhahdn shperinfposiption isdisapdomposed in
line units, it is possible to prevent the viewers fromrecognizing that

the igigriamt 6 0Dsi supedmpinsd dupoposhehe econd ctifd+r@hfesegeal when the
video is outputted on the TV side. As described above, according to the

copy PigHLCtbpntheeipn@dbrat ide gdagditabnbieddcast vmpspiven be this first
enbodi ment, the copy inhibition information 5 is superinposed upon a
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i nhibition informati on can be added to the 2 SEP 2004 -23 conponent video
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superimposed upon the first color-difference signal, and a
signal indicating that the information for the video signal is
superimposed upon the first color-difference signal can be
superimposed upon the other signal, i.e., the second color-
difference signal.

For example, when information is superimposed upon the
component video signal in field units, more information can be
superimposed in the case where information other than the copy
inhibition information is superimposed upon the color-
difference signal. On the other hand, when information is
superimposed in line units, it is possible to prevent the
viewers from recognizing that the information is superimposed
upon the color-difference signal when the video is outputted
on the TV side.

As described above, according to the copy protection
method and the digital broadcast receiver of this first
embodiment, the copy inhibition information 5 is superimposed

upon a color-difference signal of a compecnent video signal,

whereby the copy inhibition information can be added to the




even when the video signal is outputted on the screen. Further, the copy

I nhibition information superinposition indication signal 6 ingL ﬂ@gt
the copy inhibition information is superinposed upon one colo dlf g e
signal is superinposed upon the other color-difference signal, mhereby t he
copy inhibition information 5 can-h®~recogni zed accurately when the copy
i nhibition information i s superinposed upon any of color-difference
signals. [Enmbodi nent 2] A copy protection nmethod and a digital broadcast
receiver according to a second enbodi nent of the present invention,
corresponding to aims 5 6, 7 and 8 wll be described with reference to
f i gurcsmpb stk 42ided W iggrea B Weish a @ veliawers thapd byn oécaghiizdngedkor -

di fference signal according to the second enbodinment. In figure 3, nunera
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upon the other color-difference signal, whereby the copy.
inhibition information 5 can be recognized accurately when the
copy inhibition information is superimposed upon any of

color-difference signals.

[Embodiment 2]

A copy protection method and a digital broadcast receiver
according to a second embodiment of the present invention,
corresponding to Claims 5, 6, 7 and 8, will be described with
reference to figures 3 and 4.

Figure 3 shows a waveform diagram of a first color-
difference signal according to the second embodiment. In
figure 3, numeral 7 denotes a first color-difference signal of
a previous field. Numeral 8 denotes a signal which is obtained
by composing the first color-difference signal of the previous
field and copy inhibition information 5.

Figure 4 is a block diagram illustrating a digital
broadcast receiver according to the second embodiment. In
figure 4, numeral 9 denotes a color-difference signal
composition unit for holding a first color-difference signal

7 of a previous field of the first color-difference signal upon




the information addition unit 2, and conposing the signal 7 and the first
col or-di fference signal upon which the copy inhibition infornmatiqn has
been superinposed. Ot her conponents are the sane as those in uh% §E8iﬂﬁﬁ
broadcast receiver of the first enmbodinent. Initially, the copy protection
met hod of the second enbodinment wipi_be described with reference to figure
3. Inthe first enbodinent, the copy inhibition information 5 is

superi nposed by renoving the color-difference signal of actual video.
However, in the first enbodi nent, since the color-difference signal is
renoved, the viewers may recognize that the copy inhibition information is

SUPEeriHRoR SCopp Orn i 115 i t §8hOH ndohiitaae SimHRIbedn $inper sAposedemyodi ment ,
as shown in figure 3, the first color-difference signal upon which the
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Initially, the copy protection method of the second
embodiment will be described with reference to figure 3.

In the first embodiment, the copy inhibition information
5 is superimposed by removing the color-difference signal of
actual video. Howevér, in the first embodiment, since the
color-difference signal is removed, the viewers may recognize
that the copy inhibition information is superimposed upon the
color-difference signal. In this second embodiment, as shown
in figure 3, the first color-difference signal upon which the
copy inhibition information 5 outputted from the information
addition unit 2 has been superimposed and the first color-
difference signal 7 of the immediately preceding field are
composed by the color-difference signal composition unit 9,
thereby creating the first color-difference signal 8 in which
the first color-difference signal of the previous field and the
copy inhibition information 5 are composed. Accordingly, even
when a component video signal which has been subjected to the

above-mentioned copy protection is outputted on the TV side as

it is, it is possible to further prevent the viewers from




superi nposed upon the color-difference signal of the video signal. In
addi tiron, on the side of a recorder which records the conpone@t2v$@@omm;
signal, when the first color-difference signal B is analyzed, only the
copy inhibition information 5 is. extracted fromthe first
color-difference signal 8 as a cagmsite signal by using the first
color-difference signal 7 of the previous field. Since the signal is
conposed using the first color-difference signal 7 of the previous field,
this extraction of the copy inhibition information 5 can be easily
performed. Next, the operation of the digital broadcast receiver for

out pdddifh Bz LOPYt RAE! eakeeopylansi el oRCeRtdirnatiiont e isecond
enbodi ment wi Il be described with reference to figure 4. Initially, when

the cop% WKk &8t @66h0RneNb1brifliatisretd@lsi§REY Vrdahedakfdes copy
I nhi bi Ced, t'he copy guard detection unit 1 trahsmts a signal for copy
protgﬁhhgﬂ_to the information addition unit 2 and the color-difference
signal “ conposition unit 9. Then, the information addition unit 2

super | 10osg LARS98N, | B Ph| TP E R G R AN ddothe the
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SUpeEiEEOE%%IQE%E}rg%{§réﬁec8£8§'qa%&%f¥¥§% information 5 is
extracted from the first color-difference signal 8 as a
composite signal by using the first color-difference signal 7
of the previous field. Since the signal is composed using the
first color-difference signal 7 of the previous field, this
extraction of the copy inhibition information 5 can be easily
performed.

Next, the operation of the digital broadcast receiver for
outputting a copy-protected video signal according to the
second embodiment will be described‘with reference to figure
4.

Initially, when the copy guard detection unit 1 detects
that input video data is copy inhibited, the copy guard
detection unit 1 transmits a signal for copy protection to the
information addition unit 2 and the color-difference signal
composition unit 9. Then, the information addition unit 2
superimposes the copy inhibition information 5 upon the first
color-difference signal outputted from the MPEG decoder 3,

superimposes the copy inhibition information superimposition

indication signal 6 indicating that the copy inhibition



signal, upon the second color--difference signal, and thereafter transmts
these:.color-difference signals to the color difference signal np05|t|on
unit 9. The color-difference signal conposition unit 9 holds t%e 4 SESt 2004
color-difference signal 7 of the previous field and, when it receives the
signal for copy protection fromtheéeeopy guard detection unit 1, conposes
the first color-difference signal including the copy inhibition
information 5 and the held first color-difference signal 7 of the previous
field. The conposition of the first color-difference signal 8 in the
color-difference signal conposition unit 9 may be perfornmed in field units
or inihf&Hemabiba. 5 stipepirposbdmupbhetkopfitshidoloonditferemden 5 is
inserted into the first color-difference signal inline units, a first

col org AL B! Qi tEeHERoRd cd IV DEiSeFénCeissi iRl T, and €napeadderSi nce the
conposition of the first color-difference signal 8 in line units and the

ext racty fistEﬁesep&omwaaiffgkéﬂé@rgmghans5ﬂbwﬂnet&waérgnal 8is _
performed using the first color-differencé signal of the previous line, it

can ufffé;éa( Qet§ ghHed coipfdd it in fhASE 60! opndi Ebebenes i cehcal a

previ ous leld or”a previous line is conposed only with the first

col Or-fﬁpéff@msgoéiggah WRa: W'Hﬂ&@%ﬁ@%lk@@ it d?c‘ldjhf‘féfaﬁhbon 5 has

e color-difference
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for copy protection from the copy guard detection unit 1,
composes the first color-difference signal including the copy
inhibition information 5 and the held first ceolor-difference
signal 7 of the previous field.

The composition of the first color-difference signal 8
in the color-difference signal composition unit 9 may be
performed in field units or in line units. For example, when
the copy inhibition information 5 is inserted into the first
color-difference signal in line units, a first color-difference
signal of a previous line is held and composed. Since the
composition of the first color-difference signal 8 in line units
and the extraction of the copy inhibition information 5 from
the signal 8 is performed using the first color-difference
signal of the previous line, it can be easily performed.

Here, the first color-difference signal of a previous
field or a previous line is composed only with the first
color-difference signal upon which the copy inhibition
information 5 has been superimposed. However, it is more

effective when the color-difference signal of a previous field



di fference signal upon which the copy inhibition information
superi-nposition indication signal 6 is superinposed, like in &ha Bk 05k
the first color-difference signal. As described above, according to the
copy protection nethod and the digital broadcast receiver of this second.
enbodi ment, upon the first color-diiference signal, the conposite signal 8
I n which the copy inhibition information 5 and the first color-difference
signal 7 of the imrediately preceding field are conposed is superi nposed,
whereby the .viewers nore hardly recognize that the copy inhibition
information 5 is superinposed upon the color-difference signal. Further,

the @MROSHEesigns! 18nks ier eangrbdyd t Hbseowpadi tihen sexfondiecolor-
color-difference signal 7 of the inmediately preceding field, whereby the

crealii@rfedde £OGPO5EpEhIHALCE ehel BOpyexnhaditoiowfidfermapyonnhi bition
information 5 fromthe signal 8 can be easily perforned. Like in the first

enbodi, i fj:énrﬁ&?i{ﬂéﬂr §8RtEBnbe i gTHPETd MOSRpeDRpdSedf i 1ske in

col or- ence signal can be information other than the copy inhibition

| nforpml ey {hElBerstneclidnalid febensipsiiiaased upon the second

col or erence signal can be a signal which indicates that information
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method and the digital broadcast receiver of this second
embodiment, upon the first color-difference signal, the
composite signal 8 in which the copy inhibition information 5
and the first color-difference signal 7 of the immediately
preceding field are composed is superimposed, whereby the
viewers more hardly recognize that the copy inhibition
information 5 is superimposed upon the color-difference signal.
Further, the composed signal 8 is created by the composition
of the color-difference signal 7 of the immediately preceding
field, whereby the creation of the composed signal 8 or the
extraction of the copy inhibition information 5 from the signal
8 can be easily performed.

Like in the first embodiment, the information to be
superimposed upon the first color-difference signal can be
information other than the copy inhibition information and
further the signal to be superimposed upon the second

color-difference signal can be a signal which indicates that

information is superimposed upon the first color-difference

signal.

[Embodiment 3]




-

according to a third enbodi nent of the present invention, corresponding to
Gaime 9 and 10, will be described with reference to flgure X2 gur

a block diagramillustrating a digital broadcast receiver ac'corggl'ng fﬂg?t he
third embodinent. In figure 5 nuneral 10 denotes an information addition
control unit for controlling a cyeke-in which a copy protection process

Is carried out. Other conponents are the sane as those in the digital
broadcast receiver according to the first embodinent. Initially, the copy
protection nmethod of the third enbodinent is described. Wien the copy
inhibition information 5 is superinposed upon the first color-difference
signal and A heppyottiviidn aethiod anded ddry issale birejaneiids o eicediveat i on
signal 6 indicating that the copy inhibition information is superinposed

upon éé‘é?fﬁih t teoloreififd eshs@ifbababf ThuipRrés@esetnupan iling second
color-difference signal at regular intervals as described above, it is

easi géoff’?gﬁohﬂ‘iﬂ%n't@@l@’lxﬁg‘ei) VARH¥ENL S, AGA9r HAte'sctrbelihiwd thhi rd

enbo ese’signals are superlnposed at irregular intervals. Wen

thesgr%f?ﬁghéeaEg éngpsed irregularly, it is possible to further

preven € Viewers ron1 recogni zing that these signals are superinposed

Thtervars. SR o) 588 e R e e o e fradcast
recelver écast receiver according to the third embodiment. In
figure 5, numeral 10 denotes an information addition control
unit for controlling a cycle in which a copy protection process
is carried out. Other components are the same as those in the
digital broadcast receiver according to the first embodiment.

Initially, the copy protection method of the third
embodiment is described.

When the copy inhibition information 5 is superimposed
upon the first color-difference signal and the copy inhibition
information superimposition indication signal 6 .indicating
that the copy inhibition information is superimposed upon the
first color-difference signal is superimposed upon the second
color—differencesignalatregularintervalsasck$cribedabove,
it is easier to be recognized by the viewers. Accordingly, in
this third embodiment, these signals are superimposed at
irregular'intervals. When these signals are superimposed
irreqularly, it is possible to further prevent the viewers from

recognizing that these signals are superimposed as compared to

the case where these signals are superimposed at regular

intervals.




out putting copy-protected video signals according to the third enbodinent
W ll be described with reference to figure 5. Initially, V\hen%t?%f%ppzé A
guard detection unit 1 detects that input video data is copy~i hhibit g,
the copy guard detection unit | transmts a signal to the information
addition control unit 10 so as to-g®py protect a conponent video signal
which is outputted fromthe MPEG decoder 3. Wien the information addition
control unit 10 receives this signal-, it transmts the signal for copy
protection to the information addition unit 2 at irregular intervals. The
information addition unit 2 carries out a copy protection process for a
col or - di f f eexe$ tHegbpleratiioh bs ohe Aildiacth I bewadum MPr@caieceddor3, at a
timng when it receives the signal for the copy protection. Thereby, the

abovq:—m_@ga{:emﬁg SOPY-PrOt8GLied v 1 AEBCEEENSBS NrcsrPenynpo e whdrd he
color-differenCe signal irregularly. In a case where the information

addi td i, §ARbAL! winht bED adstased Wothheedictehdle ragitgater scei ver as

described in the second enbodi nent, when the infornmati on addition control

unit 10 rege e wf SRPY Bseteelibanuhiemt Reteers guard
detection uni tyﬁl%?'tﬁfgﬁgﬁht?éoé%%yg?gnal to the i nfgr rlnat I on addition unit
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control unit 10 so as to copy protect a component video signal
which is outputted from the MPEG decoder 3. When the
information addition control unit 10 receives this signal, it
transmits the signal for copy protection to the information

" addition unit 2 at irregular intervals. The information
addition unit 2 carries out a copy protection process for a
color-difference signal which is outputted from the MPEG
decoder 3, at a timing when it receives the signal for the copy
protection. Thereby, the above-mentioned copy protection
process can be superimposed upon the color-difference signal
irregularly.

In a case where the information addition control unit 10
is added to the digital broadcast receiver as described in the
second embodiment, when the information addition control unit
10 receives the signal for the copy protection from the copy
guard detection unit 1, it trahsmits the signal to the
information addition unit 2 and the color-difference signal

composition unit 9 at irregular intervals. Then, in the

information addition unit 2 and the color-difference signal




Is carried out for the color-difference signal at irregular intervals.
descri.bed above, according to the copy protection nethod and theg gEglgﬁM
broadcast receiver of this third enbodiment, the copy i nhibitifon
information 5 is superinposed upon the color di fference signal at
irregular intervals, whereby it begexes harder for the viewer to recognize
that the information is superinposed, as conpared to the first and second
enbodi nents. Like in the first and second enbodi nent, the information to
be superinposed upon the first color-difference signal can be information
ot her than the copy inhibition information and further the signal to be

super bHﬁ\ qhﬁirzﬁﬁuhti% 9 5 2pREb 6L ChefitlibelRNE6pd it ecBflohprOocegsal

|nd|cat| i nformation is superi nposed upon the first

col or g %ro ef oéégf‘@} tﬁéﬁéeib%ﬂatlf@ez%mysp@ﬁ&betG&ﬁﬁd\pﬂaﬁnd a

dlglta receiver according to a fourth enbodi nent of the present
|nvent|g ﬁg{respondlng to dains 11 and 12, will be described with
ref er SREETVE I'gures 6 and 7. F|gure 6is a dlagran1shomnng a nor nal
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ternary si deno an”inverted nary si gnal .
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embodiment, the copy inhibition information 5 is superimposed
upon the color-difference signal at irregular intervals,
whereby it becomes harder for the viewer to recognize that the
information is superimposed, as compared to the first and second
embodiments. Like in the first and second embodiment, the
information to be superimposed upon the first color-difference
signal can be information other than the copy inhibition
information and further the signal to be éuperimposed.upon'the
second color-difference signal can be a signal indicating that

information is superimposed upon the first color-difference

signal.

[Embodiment 4]

A copy protection method and a digital broadcast receiver
according to a fourth embodiment of the present invention,
corresponding to Claims 11 and 12, will be described with
reference to figures 6 and 7.

Figure 6 is a diagram showing a normal ternary signal and
an inverted ternary signal. Numeral 11 denotes a normal

ternary signal and numeral 12 denotes an inverted ternary

signal.



br oadcast receiver according to the fourth enbodinment. In figure 7,
nuneral 1 denotes a copy guard detection unit. Nuneral 3 den0t§§Za$ERPﬁ@4
decoder. Numeral 13 denotes a synchronizing signal inversion uhit for
outputting a lum nance signal having an inverted synchronizing signal.
.Initially, the copy protection nmethgg@~according to the fourth enbodi nent
I's described with reference to figure 6. Wen a conponent video signal is
outputted, a ternary signal 11 is usually used as a synchronizing signal
included in the |um nance signal of the conponent video signal. In the
copy protection nethod according to this fourth enbodi ment, this
synchroni zi $rangl 18sat ba dcdd Bl agsagndllustiravdnied ahidgiwakn the

i nverted synchroni zing signal 12 is detected on the recorder side,

‘recorgli o Of st hpeeRARRIE A EePn§ B8akhes foarto&lssdidehut tEe copy
I nhi brtion process is carried out, thereby preventing unauthorized

copyi %fé'.”iheﬁumlegalr‘lhﬁ ESfotber s EbpyaharedaRitereilos opa thr ot ect ed

compon vidéo signal i's outputted as it is on the TV side, when the
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synchroni’zing srgnal "I2 1s inverted again to restore the signal to the

gm gilﬁrka,léc&;\pgﬁgc%?ﬁ%%{l ﬁ&ggics i&ﬂ%ﬁf@&botﬂﬂsulagﬁwiﬁ BNPAMinhaed s

recogni zi that th vLﬁ_ ' ;ges o EO preveg SEEengiw?ngrom
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Initially, the copy protection method according to the
fourth embodiment is described with reference to figqure 6.
When a component video signal is outputted, a ternary
signai 11 is usually used as a synchronizing signal included
in the luminance signallof the component video signal. in'the
copy protection method according to this fourth embodiment,
this synchronizing signal as the ternary signal is inverted and
when the inverted synchronizing signal 12 is detected on the
recorder side, recording of the component video signal is not
performed but the copy inhibition process is carried out,
thereby preveﬁting unauthorized copying.
Further, in the case where the above-mentioned copy-
protected component video signal is outputted as it is on the
TV side, when the synchronizing signal 12 as.the inverted
ternary signal is detected, this synchronizing signal 12 is
inverted again to restore the signal to the original normal
ternary signal, and then the normal ternary signal is outputted. _

Accordingly, it becomes possible to prevent the viewer from

recognizing that the video signal is copy protected.




outputting copy-protected video signals according to the fourth enbodi ment
will be described with reference to figure 7. Initially, V\herf“ta'u@i; ogm]jf
guard detection unit 1 detects that input video data is copy inhibited,

the copy guard detection unit 1 transnmts a signal to the synchronizing
signal inversion unit 13 so as to-32wert a synchronizing signal. Wien the
synchroni zing signal inversion unit 13 receives this signal, it inverts

t he synchroni zing signal included in a |um nance signal which is outputted
fromthe MPEG decoder 3, and outputs a |lum nance signal including an

i nverted synchroni zing signal 12 as shown in figure 6. As described above,
accordi ng tyexthetbePyp@rateohi ®n thetdligd taldotbaddagitt necbivadrfer recei ver
of this fourth enbodinment, no copy inhibition information is superinposed

UpON o et 19 @Pfyf IQﬁCeﬂzié"édlR)fﬁ.'defwﬁlghﬁlbtﬁ&d‘t&m&mgrﬁmthetfourth
thenselves Ther Oré, the copy protection process can be carried out
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[ Enbodi nent 5] A copy prot ectlon met hod and a digital broadcast receiver
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detection unit 1 transmits a signal to the synchronizing signal
inversion unit 13 so as to invert a synchronizing signal. When
thesynchronizingsignalinversionunit13receivesthissignal,
it inverts the synchronizing signal included in a luminance
signal which is outputted from the MPEG decoder 3, and outputs
a luminance signal including an inverted synchronizing signal
12 as shown in figure 6.

As described above, according to the copy protection
method and the digital broadcast receiver of this fourth
embodiment, no copy inhibition information is superiﬁposed upon
the color-difference signal and the luminance information

themselves. Therefore, the copy protection process can be

carried out without being recognized by the viewers at all on

the display screen.

[Embodiment 5}

A copy protection method and a digital broadcast receiver
according to a fifth embodiment of the present invention,
corresponding to Claims 13, 14, 15 and 16, will be described

with reference to figures 8 and 9.

Figure 8 is a waveform diagram showing a luminance signal




and a color-difference signal which are copy protected according to the
fifth:embodinent. In figure 8, nuneral 14 denotes a IuninanceESQgQ?P 20!

i nversion indication signal which indicates that a |um nance i gna i% '
inverted. Figure 9 is a block diagramillustrating a digital broadcast
receiver according to the fifth enb®84+nment. In figure 9, nuneral 1 denotes
a copy guard detection unit. Nuneral 3 denotes an MPEG decoder. Nuneral 15
denotes a |um nance signal inversion unit for inverting a |um nance
signal. Nuneral 16 denotes an information addition unit for superinposing
a lum nance signal inversion indication signal which indicates that a

| um ARt ea scghor-ds fifevreriocsd s imual awhieht acel dapgniproptectedval or a
hori zontal blanking interval of one or both of color-difference signals.

| ni tigddordifg €6Pyhpr Elideth ehbod imentccorgi Agghieet 86 ruréihaknbadi ment
will be described with reference to figure 8. 1In the fourth enbodi nent,

the iUz iNnBhanee sDghHlednverki®n UHdiancei 6hodgnal whieit ed,
t hereby copy protecting the video data. How ever, in this fifth

enbodifBiat eSSt KAV N BnfindWce Sidiwl | Y81 haveeteignal is inverted and
si mul taneously a | um nance signal inversion indication signal 14

i ndi cati ngpthat-d he {41 neNsekSHIRYran® i 1Mest L8t AgSUPHEgMOSEd upon a

hori zont al anki ng 1nterval of oné or both of color-difference signals.
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figure 9, numeral 1 denotes a copy guard detection unit.
Numeral 3 denotes an MPEG decoder. Numeral 15 denotes a
luminance signal inversion unit for inverting a luminance
signal. Numeral 16 denotes an information addition unit for
superimposing a luminance signal inversion indication signal
which indicates that a luminance signal is inverted, upon a
vertical blanking interval or a horizontal blanking interval
of one or both of color-difference signals.

Initially, the copy protection method according to the
fifth embodiment will be described with reference to figure 8.

In the fourth embodiment, the synchronizing signal
included in the luminance signal is inverted, thereby copy
protecting the video data. However, in this fifth embodiment,
as shown in figure 8, the luminance signal is inverted and
simultaneously a luminance signal inversion indication signal
14 indicating that the luminance signal is inverted is
superimposed upon a horizontal blanking interval of one or both

of color-difference signals. For example, as shown in figure

8, the luminance signal inversion indication signal 14 is




inserted in the horizontal blanking interval of the color- difference

si gnal. in synchronization with the synchronizing signal inclgdedgtp 2@@

| um nance signal. on the recorder side, when the | um nance si ¢gnal 1nversion
i ndi cation signal 14 indicating that the lum nance signal is inverted is
detected in the horizontal blankingaanterval of the color-difference
signal, the lum nance signal inversion indication signal 14 is deleted, and
t he conponent video signal including the inverted |um nance signal is
recorded as it is or subjected to the copy inhibition process, thereby
preventing unauthorized copying. Wien this copy-protected video signal is

recorgdask AN8ar eRr eHEC BB r iTioe T he1 ANREAgNERLErYAdl JdMVEliéi @81brdi cation
signal 14 is deleted, the video signal iS outputted with the |um nance

Si gnaibifféfwnééw@igﬁﬂloant Ry ncli S Bya EbRER: thukhRelsyidh i bRigang Where

t he above-nenti oned copy- protected conponent video signal is outputted on

the TM Sif€ indh§8elNen! YHeNARGE S lsig¥gision indication signal 14
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i ndi cat e lum nance signal 1s I1hverted is detected in the
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signal is inver O bé restored, al ereafter this restored signal is
CutPutkSbarlil Sonat | REGRTRSARASY W A TSI v RS, fgOm
syncgrn(‘)rréir%:ierép igiggéclacgg& Jl?r? teilles Boirrlvz%rri[teaql %lglrzi?ci%%oin?:‘%}val of the
color-difference signal, the luminance signal inversion
indication signal 14 is deleted, and the component video signal
including the inverted luminance signal is recorded as it is
or subjected to the copy inhibition process, thereby preventing
unauthorized copying. When this copy-protected video signal
is recorded and reproduced, since the luminance signal
inversion indication signal 14 is deleted, the video signal is
outputted with the luminance signal being inverted on the
display screen.
Furﬁher, in the case where the above-mentioned copy-
| protected component video signal is outputted on the TV side,
when the luminance signal inversion indication signal 14
indicating that the luminance signal is inverted is detected
in the horizontal blanking interval of the color-~difference
signal, the luminance signal is inverted to be restored, and
thereafter thislrestored signal is outputted. Thereby, it
becomes possible to prevent the viewers from recognizing that
the video signal is copy protected.

Further, the synchronizing signal may be also inverted



when the |um nance signal is inverted. In this case, when the video signal
I's out.putted on the TV side, the synchronizing signal is alsoégﬂvﬁﬁﬁegmgo
be restored, together with the |um nance signal. Here, the |um nance
signal inversion indication signal 14 indicating that the |um nance signal
Is inverted is inserted in the horBsental blanking interval of the
~color-difference signal, while this signal nay be inserted in the verti cal
bl anki ng interval. Next, the operation of the digital broadcast receiver
for outputting copy-protected video signals according to the fifth

enbodi nent will be described with reference to figure 9. Initially, when

the coR¥notie d ikl eshéens ighklli seimedbtegbatTn fiiils ains, ddien itheopy
i nhibited, the copy guard detection unit |I transmts a signal for copy

protegi88 £9ghBe ilsUutiser sl 968! thevewsisdidiNithel Sspmeh A ilzdfmy mati on
addi tion unlg 16. When receiving this signal, the |Ium nance signa
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additron unit 16 superinposes the | um nance signd I nversion indication

si gna] yéndRgicat bpgythat the Ium nance signal is inverted, upon the
vertica anking”interval or the horizonta anki ng interval of one or
B | he h | bl anki ng | of

both of th Oryy. di S| s q%g | bagh age iing to the
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SEP 21049 in'd:ﬁ:ating that the luminance signal is inverted is inserted

in the horizontal blanking interval of the color-difference

signal, while this signal may be inserted in the vertical

blanking interval.

Next, the operation of the digital broadcast receiver for
outputting copy-protected video signals according to the fifth
embodiment will be described with reference to figure 9.

Initially, when the copy guard detection unit 1 detects
that input video data is copy inhibited, the copy guard
detection unit 1 transmits a signal for copy protection to the
luminance signal inversionunit 15 and the information addition
unit 16. When receiving this signal, the luminance signal
inversion unit 15 inverts the lu@inance signal, and the
information addition unit 16 superimposes the luminance signal
inversion indication signal 14 indicating that the luminance
signal is inverted, upon the vertical blanking interval or the
horizontal blanking interval of one or both of the color-
difference signals. |

As described above, according to the copy protection

method and the digital broadcast receiver of the fifth



enbodi nent, when the conponent video signal to be recorded is copy

i'nhi bi-ted, the |unm nance signal is inverted and the |um nan& 2s6BRap0i4

i nversion indication signal 14 indicating that the | um nanceé signal is
inverted i s superinposed upon one of the color-difference signals.
Therefore, at the normal screen di3play, when the | um nance signal

I nversion indication signal 14 is detected, the inverted |um nance signal
is restored and then outputted, whereby the video signal can be displayed
on the screen w thout being recognized by the viewers at all that the
copy inhibition information is superinposed. On the other hand, when

copi eshpedefehs, ' ¥REATLEE Ccopfenitavidgol signtddtol bei negordes disspl ayed
on the screen, whereby it can be judged to be copied video. [Enbodi nent 6]

A_COQﬁgﬂ%oiﬁﬁleEeﬂ?tﬂﬁ@ anGhihh@é t @i ghhtadeadnvieanaid eand atherding to a
sixth odi ment of the present invention, corresponding to Clainms 17, 18,

19 alf_lqm?{’naﬂ{\éé'si Aeshvbhed o hAiEAINELgha1 I DEnAIchE inkltha?, 13 and
14. Figure- sh | um nance signal including a vertical blanking

a
nteroal g i Gl fod I 204E B! YRVERICR SiRdpetinfoséd GpoN pheledted in

s according”to the sixth enbodinent. I'n addition, figure 12

igo‘gﬁ%%s E§E‘o§3ﬁ%ﬁfaf;éc:€e&}g¢e si%'&i{ﬁﬂ ﬂg,ﬂxéioéf&?@; alt Rankbpaainservan Figure
gna Ich is copy protected in line units
accor(idjjsrigla);’() wthrlﬁl %hétﬂuﬁmgﬂbgegignalsﬁ?vgpgﬂoh?’j?ndication signal
14 is detected, the inverted luminance signal is restored and
then outputted, whereby the video signal can be displayed on
the screen without being recognized by the viewers at all that
the copy inhibition information is superimposed. On the other
hand, when copied video is reproduced, video having inverted
luminance is displayed on the screen, whereby it can be judged

to be copied video.

[Embodiment 6]

A copy protection method and a digital broadcast receiver
according to a sixth embodiment of the present invention,
corresponding to Claims 17, 18, 19 and 20, will be described
with reference to fiqures 10, 11, 12, 13 and 14.

Figure 10 shows a luminance signal including a vertical
blanking interval. Figure 11 shows a luminance signal which
is copy protected in field units according to the sixth
embodiment. In addition, figure 12 shows a luminance signal
including a horizontal blanking interval. Figure 13 shows a

1uminancesignalwhhﬂ1iscopyprotectedinlineunitsaccording

+to the sixth embodiment.




In figure 11, nuneral 17 denotes a copy inhibition video. Nuneral 18
denotes a copy inhibition video superinposition indication srgBaSEﬁhzmm

i ndicates that the copy inhibition video 17 is superinposed. in figure 14,
nuneral 1 denotes a copy guard detection <circuit. Nuneral 3 denotes an
MPEG decoder. Nuneral 19. denotes.gprinfornmation addition unit for
superinposing the copy inhibition video superinposition indication signal
18 indicating that the copy inhibition video 17 is superinposed, upon a
| um nance signal or one or both of color-difference signals. Nuneral 20
denotes a copy inhibition video insertion wunit for inserting the copy

| nhi bitiony }aéﬁguk@ pit NeurhélFa DN Aent@tnh @sgyt ivhepl eiodi videence
e copy protection nethod accordlng to the sixth

signal. Ini

enbo r.b e | Ghlehh impbs ddioA?2 and 13.
A vi gjuo si gna &[\ ég g ?gpy cgﬂlg;%\%ﬁgv?'ﬁtegrvalp%znd aS hoJr'?zont al

bl anki ntery t p y Al Ot phay screen.
As sﬁB@ﬁ- Ib%%e n Qﬁ%@g t e vertlcgﬁhgf b?ngg Fﬁ?érval usual |y

i ncl udes at a, can be del ayed. or advanced by a period
inneaﬁgF aﬁ%%HS?%%Pgmggggd equal i zation period until video starts or

d af d d f
The copy FRNEAPERE et TIaERiERCd EBR Bl MRS LT TS

SEP gggéUl%.- Numeral 3 denotes an MPEG decoder. Numeral 19.

denotes an information addition unit for superimposing the copy
inhibition video superimposition indication signal 18
indicating that the copy inhibition video 17 is superimposed,
upon a luminance signal or one or both of color-difference
signals. Numeral 20 denotes a copy inhibition video insertion

unit for inserting the copy inhibition video into the luminance

signal and the color-difference signal.

Initially, the copy protection method according to the

sixth embodiment will be described with reference to figures

10, 11, 12 and 13.

A video signal includes a vertical blanking interval and

a horizontal blanking interval and these parts are not displayed

on the display screen.

As shown in figure 10, since the vertical blanking
interval usually includes no data, video data can be delayed
or advanced by a period immediately after the end of an
equalization.period.until video starts or a period after video
ends until an equalization period starts. Therefore, the copy

inhibition video 17 of this period can be superimposed upon the




| um nance signal. Then, as shown in figure 11, the copy inhibition video
17 is .superinposed upon a start part or an end part of a vud%fqg fgctive
period of a field of the lum nance signal, and the start pdSi Peh 8404
normal video data is delayed or advanced toward the end part or the start
part of the field by the superinpdgd copy inhibition video 17. Wen this
copy inhibition video 17 is superinposed, the copy inhibition video
superinposition indication signal 18 indicating that the copy inhibition
video 17 is superinposed upon the start part or the end part of the video
effective period of the field is sinultaneously superinposed upon the
vert il @alinkinKisiggna Dt erdleen pf as hehbwni dandei@igmal 1 prtheecopybot h of the
color-difference signal. For exanple, as shown in figure 11, the copy

i nhi Bihii 1 tiidie @ isleRen TNpeSipenimpdieat uponsa gnalrtlpartsonanrend in the
vertical blanking interval of the [um nance signal. On the recorder side,
whenphbe 6P vAlidy tdfrect Hp® psrpedi §poai Fiend odi ehld Qumsignate 18
indigating that the copy inhibition video 17 is superinposed upon the

star Eiggra&,f%nhhehee@é_aﬁerﬁsogitibﬁ SE deorkd  opides deta otk deldpediel d is

det ect e video signal is recorded with deleting the copy 1nhibition

vi de8rsé‘cﬁ)9£hggﬁsi[:ﬁ{v95}di PbCRhEOPa st IR tHE HathH&PRYof WHPItidNd process

is carried out, ereby preventing unauthorized copying. Wen the video

SLongY VAL cubazfpel o UBESCLRR kAL SRS P! SO Ithiegpd and
inhibition video 17 is superimposed, the copy inhibition video
superimposition indication signal 18 indicating that the copy
inhibition video 17 is superimposed upon the start part or the
end part of the video effective period of the field is
simultaneously superimposed upon the vertical blanking
interval of the luminance signal or one or both of the
color-difference signal. For example, as shown in figure 11,
the copy inhibition video superimposition indication signal 18
is inserted in the vertical blanking interval of the luminance
signal.

on the recorder side, when the copy inhibition video
superimposition indication signal 18 indicating that the copy
inhibition video 17 is superimposed upon the start part or the
end part of the video effective period of the field is detected,
the video signal is recorded with deleting the copy inhibition
video superimposition indication signal 18 or the copy
inhibition process is carried out, thereby preventing

unauthorized copying. When the video signal which has been

subjected to the copy protection is recorded and reproduced,




since the copy inhibition video superinposition indication signal 18
indicating that the copy inhibition video 17 is inserted into the start
part or the end part of the video effective period of the fiféIZjSF.d’ 2004

del eted, the copy inhibition video 17 is displayed on the TV side on the
upper part or the Ilower part of th®odi splay screen. Further, in the case
where the conponent video signal which has been subjected to the
above-nentioned copy protection is outputted on the TV side, when the copy
i nhi bition video superinposed indication signal 18 indicating that the
copy inhibition video 17 is superinposed is detected, the copy inhibition
vi deog {fcbstHel ebpg. ialfiBieivn heides mehperdapamsition sinéitetdert o t he
video effective period of the field, thereby obtaining the signal as shown
in flgﬂgﬁai%a%ﬁa&@m tHat i 8h&0S6HY! enhd HireMantvideovigwiss from
recognizing that the video signal is copy protected. In the above

descri pldPPSq &Hgoﬁ%ﬁ{@%ﬁzﬁ& GRPYE 6Pt BREI BAd PHAMONepheviddeosi gnal has
been ‘éxplalned, by which the copy inhibition video 17 is superinposed upon

a S.taéffé’é‘éiv8[1% iﬁgdofpé’ﬂé ffepaVvidepepéfeali VReP8sp9dinhiditiiehd of the

| um nanceé "SI g wever, as shown in figure 12, since the horizontal
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and a bac Inhibrtion video 17 can ~be Superinposed upon a

start, part or_an_en ardt. of | d shown in figure 13. In this case,
the' oliFT s Lo En SR ¥l S,

Further, in the case where the component video signal
which has been subjected to the above-mentioned copy protection
is outputted on the TV side, when the copy inhibition video
superimposed indication signal 18 indicating that thé copy
inhibition video 17 is superimposed is detected, the copy
inhibition video 17 is deleted, and then the normal video part
is restored to the video effective period of the field, thereby
obtaining the signal as shown in figure 10. Accordingly, it
is possible to prevent the viewers from recognizing that the
video signal is copy protected.

In the above descriptions, the method for copy protecting
a component video signal has been explained, by which the copy
inhibition video 17 is superimposed upon a start part or an end
part of a video effective period of a field of the luminance
signal. However, as shown in figure 12, since the horizontal
blanking interval also has parts including no video, i.e., a
front porch and a back porch, the copy inhibition video 17 can
be superimposed upon a start part or an end part of a line as

shown in figure 13. In this case, the copy inhibition video



17 is superinposed thereupon by a period of a front porch or a back porch,
and the copy inhibition video superinposition instruction signal 18
indicating that the copy inhibition video 17 is superinposediydbﬁEﬁhgmM
start part or the end part of the video effective period of the line is
superi nposed upon the vertical blas#+ng interval of the |um nance signal

or one or both of the color-difference signals. Thereby, unauthorized
copying can be prevented as in the case where the copy inhibition video 17
I s superinposed upon the start part or the end part of the video effective
period of the field. When this copy-protected video signal is recorded and
r epr qducgdl, st pér ifpey ednhbircugon ikea e kodichl aytxbnh phechvosi de on
the left part or the right part of the display screen. The copy inhibition

vi deq, ek i BBPshHY i ARd RMeCHdHN ishipatidh rayebe supxerimposhtiba

horizontal blanking interval, not in the vertical blanking interval. Next,
the g éﬂiciﬂiﬁﬁ%ﬁxai q@ei M8k cheingUt REE I KW copgP¥npibiedosdviddeo signal s
according to the sixth enbodinment wll be described with reference to

figung 14 JjddAlldsedhEhoh Nenéopragtapdrdebecthenepdi pattdeteehe t hat
irunﬁr%%%%g4§§%;ﬁ %%py I nhi bited, thebcopy guard det%ction unit 1

trangiidey, aeff&ﬁ?%vé?ée%‘i HOUHd | Pné&0iEh8u S-Rffiih iPrupefli then unit 19

and t'he Copy Tn Ition video insertion unit 20 en receiving this
Sl 0N ert 151 N PLRIhGNinBELVELOB e IRnitRAIdEMPRARat NErooRE bENI DI ti on
both of the color-difference signals. Thereby, unauthorized
copying can be prevented as in the case where the copy inhibition
video 17 is superimposed upon the start part or the end part
of the video effective period of the field. When this
copy-protected video signal is recorded and reproduced, the
copy inhibition video 17 is displayed on the TV side on the left
part or the right part of the display screen.
The‘copy inhibition video superimposition indication
signal 18 may be inserted in the horizontal blanking interval,
not in the vertical blanking interval.
Next, the digital broadcast receiver for outputting
copy-protected video signals according to the sixth embodiment
will be described with reference to figure 14.
Initially, when the copy guard detection unit 1 detects
that input video data is copy inhibited, the copy guard
detection unit 1 transmits a signal for copy protection to the
information addition unit 19 and the copy inhibition video

insertion unit 20. When receiving this signal, the information

addition unit 19 superimposes the copy inhibition video



o’

superinposition indication signal 18 indicating that the copy inhibition
vi deo »17 i s superinposed, upon the vertical blanking interval or the
horizontal blanking interval of the [um nance signal or ong 2 @p%& gf t he
color-difference signals, and the copy inhibition video inse t$ it 20
carried out a process for insertingjthe copy inhibition video 17 in the

| um nance signal and the color-difference signal as described above. As
descri bed above, according to the copy protection mnethod and the digital
broadcast receiver of the sixth enbodinent, the copy inhibition video 17

i s superinposed upon a start part or an end part of a video effective

per! gy ply 2mpblsdidosP i n iU foR W fgrl1 Al SRR that dafe et 1 ve

peri 'Tne o um nance signal, and further the copy |nh|b|tion

e RTS8 T b gk, ot et )

I nhi brtion v I'S superi eri npose pon t he vertl cal

bl anki f I
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2004s£§%a1 and the color-difference signal as described above.

As described above, according to the copy protection
method and the digital broadcast receiver of the sixth
embodiment, the copy inhibition video 17 is superimposed upon
a étart part or an end part of a video effective period of a
field, or a start part or an end part of a video effective period
of a line of the luminanée signal, and further the copy
inhibition video superimposition indication signal 18
indicating that the copy inhibition video 17 is superimposed
is superimposed upon the vertical blanking interval of the
luminance signal. Therefore, at the normal screen display, the
cbpy inhibition video superimposition indication signal 18 is
detected, then the copy inhibition video 17 is deleted from the
luminance signal to restore this signal to the normal video
signal, and the normal video signal is outputted, whereby the
screen display can be performed without being recognized by the
viewers at all that the copy inhibition information is

superimposed thereupon. On the other hand, when copied video

is reproduced and displayed, the video is recorded without




del eting the copy inhibition video 17 fromthe | um nance signal and, when
tthe copied video is displayed on TV or the like, the copy i r(hipigEiPorzgq' deo
17 is displayed in any of upper and lower parts and right and left parts
of the display screen, whereby it can be judged to be copied video.

I ndustrial Availability The copy prLgpection nethod and the digital

broadcast receiver. according to the present invention are greatly useful
in carrying out the optimum copy protection process for a conponent video
signal which is conposed of a |um nance signal and two color-difference
signals. '- 2 SEP 2094 -43 CLAIMS 1. A copy protection nmethod for a

corrpocr%i%?yhg%é' RA} inWEbSR dioh ¢20ReS e Hom then daisanddealgnand two
col or- erence si nan, conprising steps of: on a digital broadcast

recelyel Sy GHPYIRRPVIGOR d VDY HOGRIR A RHd TSt one

of the tWwo or - erence signals super i nposi ng, upon a second one
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i ndi cati i | .is . detected in.t d | or-diff i |,
1S3 NSk bR ek B o taggnd  col or-difference i gna

Industrial Availability

The copy protection method and the digital broadcast
receiver according to the present invention are greatly useful
in carrying out the optimum copy protection process for a
component video signal which is composed of a luminance signal

and two color-difference signals.




signal and, when the copy inhibition information is detected in the first
color-difference signal, carrying out a copy inhibition process wthout
perform ng recording. 2. A digital broadcast receiver conprising, a copy
guard detection unit for detecting whether input video daFeZiéEEdﬁﬂﬁ
inhibited or not; and an informatieA3addition unit for superinposing copy
I nhibition information upon a first one of two color-difference signals
when the copy guard detection unit detects that the input video data is
copy inhibited and superinposing, upon a 2 SE P 2004 -44 second one of the
color-difference signals, a copy inhibition information superinposition

I ndi cation signal indicating thatCcLAIMS copy inhibition information is
superi nposed upon the first color-difference signal. 3. The copy
protection nethod of Caim2l1 wherein the copy inhibition information is
superinposed upon the first color-difference signal and the copy

I nhi by tion g idy rﬁ&b@@c%&%ﬂrHE%HBdiﬁwmiadéémFbﬁ@nti@mﬁeéssﬁgpaiinposed
upon the second color-difference signal in field units or in line units.

4. The, Q9 &Eﬁ#%ﬁgggﬁﬁ a' PeRi¥8hcels (Grh Mahdbieb/Id o bR f e ety

I nhi brtion i tion is superinposed upon the first color-difference

s!gn?i d he.gn ¥igggbbgg opformation superinposition indication

si gnal™1’s subefi npose upon e second col or-difference signal, the

| nformati °%n a digital broadcast receiver side, superimposing copy
inhibition information upon a first one of the two color-
difference signals and superimposing, upon a second one of the
color-difference signals, a copy inhibition information
superimposition indication signal indicating that the copy

inhibition information is superimposed upon the first

color-difference signal; and

on a recorder side, when the copy inhibition information
superimposition indication signal is detected in the second
color-difference signal, analyzing the first color-difference
signal and, when the copy inhibition information is detected
in the first color-difference signal, carrying out a copy
inhibition process without performing recording.
2. A digital broadcast receiver comprising:

a copy guard detection unit for detecting whether input
video data is copy inhibited or not; and

an information addition unit for superimposing copy
inhibition information upon a first one of two color-difference
signals when the copy guard detection unit detects that the

input video data is copy inhibited and superimposing, upon a




addition unit perfornms the superinposition in field units or in line
units.: 5. The copy protection nmethod of Claim1l wherein after;;?qsgmﬁ¥ 4
inhibition information is superinposed upon the first color-differe g
signal and the copy inhibition information superinposition indication
signal is superinposed upon the seddnd color-difference signal, in field
units, the superinposed color-difference signal of each field and a
color-difference signal of an imediately preceding field are conposed. 2
SEP 2004 -45 6. The digital broadcast receiver of Claim2 conprising: a
color-difference signal conposition unit for, after the copy inhibition

i nf or gakbad baesvpethapostdruddf fiererfde sugrxadlso.r -a icfofpat mmd@migmn and t he
copy inhibition information superinposition indication signal is

super i fpesRd tiRA shper ixgasEit toh dndiidd eienci gnghalndicatingdhatt s,
conposing the superinposed color-difference signal of a field and a

col or ¢ fiuf S5 § NG 3 PPRbn of n PErnEERBNAL 6| supeeeposedf ipbd. the £ ilhet copy
protection nethod of claim1 wherein after the copy inhibition information

I's supgihrpas! efgﬂgbtgggﬁalst color-difference signal and the copy
inhibrtiron 1 nformation superinposition indication signal is superinposed

ol or i 11 of B By R g e o Ter ence o1 anal of 8
. - ghal of an
| medi at el v, pr eGad) rlghlrlil'i.{‘@:l.('ilﬁen_nformat:|.on is superimposed upon the
first color-difference signal and the copy inhibition
information superimposition indication signal is superimposed
upon the second color-difference signal in field units or in
iine units.
4. The digital broadcast receiver of Claim 2 wherein
when the copy inhibition information is superimposed upon
the first color-difference signal and the copy inhibition
information superimposition indication signal is superimposed
upon the second color-difference signal, the information
addition unit performs the superimposition in field units or
in line units.
5. The copy protection method of Claim 1 wherein
after the copy inhibition information is superimposed
upon the first color-difference signal and the copy inhibition
information superimposition indication signal.is superimposed
upon the secohd color-difference signal, in field units,

the superimposed color-difference signal of each field

and a color-difference signal of an immediately preceding field

are composed.



conposed. 8. The digital broadcast receiver of Caim2 conprising: a

col or-difference signal conmposition unit for, after the copy ipghipLtion
information is superinposed upon the first color-difference ) ngfbaﬂm§the
copy inhibition information superinposition indication signal is
superinposed upon the second col or48ifference signal, in line units,
conposing the superinposed color-difference signal of a line and a color-
di fference signal of an inmediately preceding line. 9. The copy protection
met hod of any of Claims 1, 3, 5 and 2 SEP 2004 -46 7 wherein when the copy
i nhibition information is superinposed upon the first color-difference

Si gnafs.find the §98Ythanhivtidddthst NfeeaRveen oFumdra inp@sicompriadingat i on
signal is superinposed upon the second color-difference signal, they are

super i nposeg cogltoflc{fﬂfléﬁénbetﬂg&?éﬁ cokfposiei ¢h @intial fbrpaaiteer texei ver of
any of Clains 2, 4, 6 and 8 conprising: an additional signal control unit

for, Y68P 1HRiEIon YHABLhL01bA' 5 TBULRE infpdsReTuPORSCleuFdTsthe T st

col or~ renceé signa e copy inhibition information
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second color-difference signal, in field units, composing the
superimposed color-difference signal of a field and a
color-difference signal of an immediately preceding field.
7; The copy protection method of Claim 1 wherein

after the copy inhibition information is superimposed
upon the first color-difference signal and the copy inhibition
information superimposition indication signal is superimposed
upon the second color-difference signal, in line units,

the superimposed color-difference signal of each line and
a color-difference signal of an immediately preceding line are
composed.
8.- The digital broadcast receiver of Claim 2 comprising:

a color-difference signal composition unit for, after the
copy inhibition information is superimposed upon the first
color-difference signal and the copy inhibition information
superimposition indication signal is superimposed upon the
second color-difference signal, in line units, composing the
superimposed color-difference signal of a line and a color-
difference signal of an immediately preceding line.

9. The copy protection method of any of Claims 1, 3, 5 and




which is conposed of a |um nance signal and two color--difference_ signals,
conprising steps of: on a digital broadcast transmtting endﬂjﬂhﬁﬁPtﬁ%@ a
synchroni zing signal included in the |lum nance signal; on a digita

br oadcast receiving end, when it is detected that the synchronizing signal
Is inverted, inverting the synchrad-zing signal again to obtain the
original signal; and on a recorder end, when it is detected that the
synchroni zing signal is inverted, carrying out a copy inhibition process
wi t hout performng recording. 2 SEP 2 -47 12. A digital broadcast receiver
conprising: a copy guard detection unit for detecting whether input video
data-4l g, jd nhibited or not; and a synchronizing signal inversion unit
for, when the copy guard detection unit detects that the video data is

copy inhi %%ﬁdthé § 06 id iBIENE ATbzinag iviwhsl siupetimpdsied apohuni nance
signal which is to be outputted. 13. A copy protection nmethod for a

compgRents idleq. o1 §Pa £ #aiehices YMASahAT thel wBpyariam B Josbnand o

colo erence - sl gna conprisi'ng steps of: inverting the |um nance
si gnal .. and ,supeti i i ' £ OHa i FRN 8T B¢ Fuperimpbsea signal
i ndi ¢BECAT A AT S eiium ﬁ%ﬁ%%gg}gnal i S inve%?ed, uponlg vertical bl anking
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at irregular intervals.

10. The digital broadcast receiver of any of Claims 2, 4, 6
and 8 comprising:

an additional signal control unit for, when the copy
inhibition information is superimposed upon the first
color-difference signal and the copy inhibition information
superimposition indication signal is superimposed upon the
second color-difference signal, performing control for
superimposing the same at irreqular intervals.
11. A copy protection method for a component video signal
which is composed of a luminance signal and two color—:%lifference
signals, comprising steps of:

on a digital broadéast transmitting end, inverting a
synchronizing signal included in the luminance signal;

on a digital broadcast receiving end, when it is detected
that the synchronizing signal is inverted, inverting the
synchronizing signal again to obtain the original signal; and

on a recorder end, when it is detected that the
synchronizing signal is inverted, carrying out a copy

inhibition process without performing recording.




i ndi cation signal is detected in the vertical blanking interval of the
col or-di fference signal, inverting the |um nance signal agai nst pﬁgﬁgn
the original signal; and on a recorder side, when the Iuninaﬁb% %ﬁg
inversion indication signal is detected in the vertical blanking interval
of the color-difference signal, delgting the |um nance signal inversion

I ndi cation signal and recording the inverted | um nance signal as it is, or
carrying out a copy inhibition process. 14. A digital broadcast receiver
conprising: 2 SEP 2004 -48 a copy guard detection unit for detecting

whet her input video data is copy inhibited or not; a |um nance signal

i nvensgi on wnididPfal WeShAEEse reedRancecEmERasingen the copy guard
detection unit detects that the video data is copy inhibited; and an

| nf or Mati o A iR Nt iBIP Y MDA Gt ed Wil gAMmSTREENEhpLRVEr Si On
I ndi cation signdl “indicating that the lum nance signal is inverted, upon a

vert%&@egﬂééﬁéggsfggﬁgr!ﬁhig&ﬁ%&ngwﬁéggfgﬁgnce signal. 15. A copy

prot eCtion conmponent video signal which is conposed of a
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I nverting um nance nd superinposing a |um nance signa
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inhibited, inverting a synchronizing signal included in a

luminance signal which is to be outputted.
i3. A copy protection method for a component video signal
which is composed of a luminance signal and two color-difference
signals, comprising steps of:
inverting the luminance signal, and superimposing a
luminance signal inversion indiéation signal indicating that
the luminance signal is inverted, upon a vertical blanking
interval of one or both of the color-difference signals;
on a TV side, when the luminance signal inversion
indication signal is detected in the vertical blanking interval
.of the color-difference signal, inverting the luminance signél
again to obtain the original signal; and
on a recorder side, when the luminance signal inversion
indication signal is detected in the vertical blanking interval
of the color-difference signal, deleting the luminance signal
inversion indication signal and recording the inverted
luminance signal as it is, or carrying out a copy inhibition
process.

14. A digital broadcast receiver comprising:




i nterval of one or both of the color-difference signals; on a TV side, when

the Ium nance signal inversion indication signal is detected ihn g?e
hori zontal blanking interval of the color-difference signalﬁ'in% t?%ﬁ t he
| um nance signal again to obtain the original signal; and on a recorder
side, when the |um nance signal inwamgsion indication signal is detected in
the horizontal blanking interval of the color-difference signal, deleting
the lum nance signal inversion indication signal and recording the
inverted lum nance signal as it is, or carrying out a copy inhibition 2
SEP 2004 -49 process. 16. A digital broadcast receiver conprising: a copy

guard deteciiespyinghatarddetetibngunhiet ier depett ivigdebedder iinpopy
inhibited or not; a |lum nance signal inversion unit for inverting a

| um npdgeosharal WhetbgPei #RPYiBear 8rdejorst i on unit detects that the video
data is copy inhibited; and an information addition unit for superinposing

a lum nance phgfphncly @iyl IV EAS16A ahivalrodiniaAlittitnghat the
| um nance signal is inverted, upon a horizontal anking interval of a

b
col Or{ﬂﬁ%?}féﬁ@%iﬁ&f%’heﬁ%?e?c&f}mjuﬁw &e_&éeerie;%hgﬂﬂt TRt c€ompent video

si gna onpose m nance signal and two col or-difference

sign e &fﬁBBiQB%%fféﬂﬁbﬁy:iﬁﬂEﬁifgﬁ?shﬁﬁ copy inhibition video which
i nterferes

an information addition unit for superimposing a
luminance signal inversion indication signal indicating that
the luminance signal is inverted, upon a vertical blanking
interval of a color-difference signal.
15. A copy protection method for a compohent video signal
which is composed of a luminance signal and two color-difference
signals, comprising steps of:

inverting the luminance signal, and superimposing a
luminance signal inversion indication signal indicating that
the luminance signal is inverted, upon a horizontal blanking
interval of one or both of the color-difference signals;

on a TV side, when the luminance signal inversion
indication signal is detected in the horizontal blanking
interval of the color—difference signal, inverting the
luminance signal again to obtain the original signal; and

on a recorder side, when the luminance signal inversion
indication signal is detected in the horizontal blanking
interval of the color-difference signal, deleting the luminance .

signal inversion indication signal and recording the inverted

luminance signal as it is, or carrying out a copy inhibition




wi th video, upon a start part or an end part of a video effective period
of a field, and del aying or advancing a start position of ahqp@nﬁd g%@eo
signal by the superinposed copy inhibition video; superinpadsing, ug a
vertical blanking interval of the |umnance signal or one or both of the
color-difference signals, a copy LpsLbition video superinposition

I ndi cation signal indicating that the copy inhibition video is
superinposed upon the start part or the end part of the video effective
period of the field; 2 SEP 2004 -50 on a TV side, when the copy inhibition
video superinposition indication signal is detected, deleting the copy
inhi?% | ofsyi deo and returning the normal video signal to the video
effective period of the field; and on a recorder side, when the copy

| nnibid | on 1460+ SHPEELIRBAGY GeddilEaléapPifRah,l s detected, deleting

the ‘copy inhi Ion video superinposition i'hdication signal and recording

the ©opy [hAiE ef 7Ipos! 1 0n 1 hdl
i bi 1 0n R0y SRR ARG Tt € HF ot g "RCEHUESSnplpe coPy

nmoni tar, screen_and the normal .video i ot displayed. 18. A digital
br oad2HGC 4%} VoY 889¥r$§g§5§ ¢ %ﬂgfd detection unit for detecting
0

lEfcx%ﬁ
rﬂgé??{OLn%ﬁhﬁﬁgﬁgﬁggg%fgﬁélggg&gfgyoﬂt&%kgrfggtingegggﬁd'H“bition video

luminance signal when the copy guard detection unit detects that
the video data is copy inhibited; and

an information addition unit for superimposing a
luminance signal inversion indication signal indicating that
the luminance signal is inverted, upon a horizontal blanking
interval of a color-difference signal.
17. A copy protection method for a component video signal
which is composed of a luminance signal and two color-difference
signals, comprising steps of:

superimposing copy inhibition video which interferes
with video, upon a start part or an end part of a video effective
period of a field, and delaying or advancing a start position
of a normal video signal by the superimposed copy inhibition
video; "

superimposing, upon a vertical blanking interval of the
luminance signal or one or both of the color-difference signals,
a copy inhibition video superimposition indication signal
indicating that the copy inhibition video is superimposed upon

the start part or the end part of the video effective period

of the field;



guard detection unit detects that the video data is copy inhibited,
superi-nposi ng copy inhibition video which interferes with V|dfq3§u§ﬁgéa
start part or an end part of a video effective period of a fleI§

del ayi ng or advancing a start position of a normal video signal by the
superinposed copy inhibition videgp-and an information addition unit for
superi nposi ng, upon a vertical blanking interval of a |um nance signal or
one of both of color-difference signals, a copy inhibition video
superinposition indication signal indicating that the copy 2 SEP 2004 -51
I nhibition video i s superinposed upon the start part or the end part of -

the video ghf gctrive ipRy,) Gshoh the EbpkdinkdbiA mpyvpdedection method for a
conponent video signal which is conposed of a |uninance signal and two

col .()Eu?bfr&ﬁl SAG& i ot AN PeaEOBRI kiighth 1StaPsd@f cseagr tenesiing adpy
I nhi I on deo upon a start part or an end part of a video effective

periag ? P.li.gﬁlﬁl angidebayXhAdre CarANgNERLEhErRaRIFidesidig@adita nor mal
vi deo o gna superinposed copy “i nhi bi tion video; superinposing,.

upon ﬁevg Ko 8a| ff'Eerence aﬁf,&abfofm&%éw ngpge signal or one or both

of t € co or-d| gna a copy inhibition video superinposition
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perlod egimhgglkk%’ indication signal is detected, deleting the

copy inhibition video superimposition indication signal and
recording the video signal, so that when the video signal is
reproduced, the copy inhibition video is displayed on an upper
part or a lower part of a monitor screen and the normal video
is not displayed. |
18. A digital broadcast receiver comprising:

a copy guard detection unit for detecting whether input
video data is copy inﬁibited or not;

a copy inhibition video insertion unit for, when the copy

_ guard detection unit detects that the video data is copy

inhibited, superimposing copy inhibition video which
interferes with video, upon a start part or an end part of a
video effective period of a field, and delaying or advancing
a start position of a normal video signal by the superimposed
copy inhibition video; and

an information addition unit for superimposing, upon a
vertical blanking interval of a luminance signal or one of both
of color-difference signals, a copy inhibition video

superimposition indication signal indicating that the copy




on a TV side, when the copy inhibition video supeinposition indication
signal is detected, deleting the copy inhibition video and,r?tgﬁp;ﬂﬁﬁthe
original video signal to the video effective period of thefne; on a
recorder side, when the copy inhibition video superinposition indication
signal is detected, deleting the ebpy inhibition video superinposition

I ndi cation signal and recording the video signal, so that when the video
signal is reproduced, the copy inhibition video is displayed on a |eft
part or a right part of a nonitor screen and the normal video 2 SEP 20% -52
I's not displayed. 20. A digital broadcast receiver conprising: a copy guard

det ec{ b #Pi bnf P1dd6t Bstdue mimpbeed iupnn the deardapartsordpyeiemd bited or
not; a copy inhibition video insertion unit for, when the copy guard

det ecgls.-i;?.{' 4P fhdetadles tdptedbevinperividded dafen fsebdpy inhibited,
superi nposi ng copy inhibition video which interferes with video, upon a

starty part ﬁrc%eﬁﬁoﬁé@ti@h anethstBOr&f f gcebmpop@ntodridea sigealand
del ayi'ng or advancing a start position of a normal video signal by the

SuperLmosqd 88ﬁéosba%fiat 1 @R iXheee s Agta PR RbNEs 1on-addiferemaei t for
superinposing t copy inhibition video superinposition indication signal

UponéiﬁégiéiCgbmgki%ﬂ4§3§¥%ééxhﬁt a lum nance signal or one or both of

col or énce Signa
superimposing copy inhibition video upon a start part or

an end part of a video effective period of a line, and delaying
or advancing a start position of a normal video signal by the
superimposed copy inhibition video;

superimposing, upon a vertical blanking interval of the
luminancesignalorcnueorbothofthecolor-differencesignals,
a copy inhibition video superimposition indication signal
indicating that the copy inhibition video is superimposed upon
the start part or the end part of the video effective period
of the line;

on a TV side, when the copy inhibition video
superimposition indication signal is detected, deleting the
copy inhibition video and returning the original video signal
to the video effective period of the line; and

on a recorder side, when the copy inhibition video
superimposition indication signal is detected, deleting the
copy inhibition video superimposition indicafion signal and
recording the video signal, so that when the video signal 1is
reproduced, the copy inhibition video is displayed on a left

part or a right part of a monitor screen and the normal video



ABSTRACT According to a copy protection nethod of the present invention,
as for a conponent video signal which is conposed of a '“”1Q§?Q§y§i na
and two color-difference signals, copy inhibition informatien™i 04
superinmposed upon a first color- difference signal and information

i ndicating that the copy inhibities2information is included in the first
color- difference signal is superinposed upon a second color- difference
signal. O copy inhibition information is superinposed upon the |um nance
signal, a vertical blanking interval, or a horizontal blanking interval.
Accordingly, it can be judged whether or not the video 1is capable of

copyi g, n¥tt Ae8h 1A the viewers conscious, whereby conponent video
signal s can be easily copy protected.

20. A digital broadcast receiver comprising:

a copy guard detection unit for detecting whether input
video data is copy inhibited or not;

a copy inhibition video insertion unit for, when the copy
guard detection unit detects that the input video data is copy
inhibited, superimposing copy inhibition video which
interferes with video, upon a start part or an end part of a
video effective period of a line, and delaying or advancing a
start position of a normal video signal by the superimposed copy
inhibition video; and

an information addition unit for superimposing the copy
inhibition video superimposition indication signal upon a

vertical blanking period of a luminance signal or one or both

of color-difference signals.
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ABSTRACT

According to a copy protection method of the present
invention, as for a component video signal which is composed
of a luminance signal and two color-difference signals, copy

inhibition information is superimposed upon a first color-

difference signal and information indicating that the copy

inhibition information is included in the first color-
difference signal is superimposed upon a second color-

difference‘signal. Or copy inhibition information is
superimposed upon the luminance signal, a vertical blanking
interval, or a horizontal blanking interval.

Accordingly, it can be judged whether or not the video

is capable of copying, without making the viewers conscious,

whereby component video signals can be easily copy protected.



