4 -1 COPY PROTECTI ON METHOD AND DI G TAL BROADCAST RECEI VER Technical Field
The, present invention relates to a nethod for protecting video data
agai nst copyi ng when video data including copy inhibition information is

outputted as a video signal which is 'conposed of a Iunimmmm and
two color-difference signals, and a Jﬁgital broadcast r mmmmmﬂmw
outputting a video signal to which this copy protection nethegkehas been
carried out. Background Art As VCRs (Video Cassette Recorders) have been
comng into wde use, it has becone possible to easily view video data of
recorded tel evision broadcast or ¢#§¢§£%§ ﬁ& sof tware which can be
reproduced by the VCR In addition, re F , digital VCRs and
recordi ng/ reproducti on apparatus for DVDs (Digital Video Discs) have been
progressed, whereby high-quality video data can be recorded and
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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 t hods for preventing unauthori zed in
Téchnical Fleld P g copyi ng

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
ahd 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
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-2 have been conventionally carried out. For exanple as for anal og video
signals,-there is a nethod by which copying is protected with utilizing a
difference in AGC (Auto Gain Cbntrol% nmet hods between the VCR and the TV,
or a difference in characteristics of _APC (Auto Phase Control). However,

I n the conventional copy protection nﬁ?ﬁod, 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 nodyl ated as shown in.fiqgyre 15 or, a, copponent video signal which is
conposed*®¥e PR GORBLBE 100N CaRHEL Ut no suitabl e copy protection
met hod and thus these signals can_be easily copied. The present invention
's made i n vi ERHERERELEEY O BARLORCU HPELT LA LR HRETT 0 ATETRLCt o
provi de a copy . protecti on nethod for a,conﬁonent_signal which is conposed
of a | ¥ EhtEh FPRININYS cBY BEeaF Pledihbe USildAdRINT & d L IR FICE 10
broadcast receiver for outputting the copy-protected conponent signal.
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protection ) L
a difference in characteristics of APC (Auto Phase Control).

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
|



met hod for a conponent video signal which is conposed of a |um nance
signal and two color-difference signals, conprising -3 steps of: on a

di gital broadcast receiver side, superinposing copy inhibition information
upon a first one of the two color-difference signals and superinposing,
upon a second one of the color-difference signals, a copy inhibition

I nformati on superinposition indication signal indicating that the copy
inhibition information is superinposed upon the first color-difference
signal; and on a recorder side, when the copy inhibition information

superinpgsition indication signal _is etected in the second. .
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when the copy, inhibition, information is detected in th Lrs

ol or - ACORS SR RTEEOR L0 ERFRaRAG MBS Gophirahi Bhel OF FhBoEYE i t hout

performn recordi ng. Therefore, the conponent video signal which is
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prot ected agai nst unauthorized copying. According.to Claim2, there is
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unit for detecting mhether_ingut video data is copy inhibited or not; and

an i nf oSHREGHRRRFEion dRdicasionysdignddosindiedbingi hRabki th&n SOMYor mat i on

upon a first one of two color-difference signals when the copy guard

det ect i dmhdfitiqn ckREo¥MatiPRels 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.

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



I nput video data is'copy inhibited and superinposing, upon a second one of
the.color-difference signals, a copy inhibition information
superinposition indication signal indicating that IL -4 the copy inhibition
information is superinposed upon the fjrst color-difference signal.
Therefore, there can be provided a digffal broadcast receiver which, when
copy-inhibited video data is received, outputs a conponent signal
including two color-difference signals subjected to copy protection of
superinposing copy inhibition information upon the first color-difference
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first colggwg§éﬁé$nce signal upon the second col or-difference signal

Accor di f§1°F HNeR FRENBLey protection nethod of Caim1, the copy
inhibition information is superinposed upon  the fjrst color-difference
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signal is superinposed upon the second color-difference signal in field
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si gnal . ONEPOE 1y GYNRPRERT 45 igRalhd NGlRAINT Brpadeekerrddééfesence

signals subjected 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



of Caim2, when the copy inhibition information is superinposed upon the
first color-difference signal and the copy inhibition information
superinposition indication signal is superinposed upon the second
color-difference signal, the informatign -5 addition unit perforns the
superinposition in field units or in"Fine units. Therefore, there can be
provided a digital broadcast receiver which can outputs a conponent signal
including a color-difference signal subjected to copy protection in field
units or in line units. According to Caimb5, in the copy protection nethod
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superinposiiion hnd'cation signal is superinposed upon the second
col or - di ¥t et ehCe B%Sﬁal, in field units, the superinposed color-difference

signal of each,field and col or-difference. signal. of
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Claim6, the digital broadcast receiver of Caim2 conprises: a

col or - di%¥REr2nee tRghaPecdRddSition unit

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
to prevent the viewers from recognizing that the copy inhibition
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,



for, after the copy'inhibition information is 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, -6 conposing the superinposed
color-difference signal of a field and a color-difference signal of an

I mredi ately preceding field. Therefore, there can be provided a digital
broadcast receiver which can reduce disturbances in video when the
conponent signal which has been subjected to copy protection in field
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signal is superinposed upon the second color-difference_signal, in line
unigts, t he 53&@?%&90%% ‘g‘b‘FB?-G'F‘Ff Beepxevddsidala siigkeal| PReadrask
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whi ch has been subjected to, copy protection, in line units is displayed on
the TV §ngOQﬁﬂPi§lg%§bd§%+%p as 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
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 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



to prevent the viewers fromrecognizing that copy inhibition information
I S superi nposed upon the color-difference signal in line units. According
to Claim8, the digital broadcast receiver of -7 Claim2 conprises: a
color-difference signal conposition unit for, after the copy inhibition
information i s superinposed upon the ¥iTst color-difference signal in line
units and the copy inhibition information superinposition indication
signal is superinposed upon the second col or-difference signal, conposing
the superinposed color-difference signal of a line and a color-difference
signal of.an i di at el recedin | pe. Therefore, there ¢ an be vi ded
o gl t L BIBGACET CREPS et T LhhEPEaREEC ke saneas Encd uistunen
t he onent _Si sub ect fo. copy roteciion in line units
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and a color-difference signal of an immediately preceding line.

Therefore, there can be provided a digital broadcast
receiver which can reduced 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 irreqular 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 recognizing that the
copy inhibition information is superimposed.

According to Claim 10, the digital broadcast receiver of



subj ected to copy protection is displayed on the TV side, it is possible
to prevent the viewers fromrecognizing that the copy inhibition

i nformation is superinposed. 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 inhibi®on information is superinposed
upon the first color-difference signal and the copy inhibition information
superinposition indication signal is superinposed upon the second
color-difference signal, performng control for superinposing the sane at
irregular intervals. Therefore, there can,be provided,a,digital_brOfdcast
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vi ewers when the signal upon which copy inhibition information has been
superi npeeRbral ppidgdcs, WhRNrthe sCePy snbikdtden dndoFPafr®ctfon is
di spl ayed on the TV side. According to Caim1ll, there is provided a copy
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| um nance signal and two color-difference signals, conprising steps_of: on
a di gi t atopy dintetisit ienngnfernagiendupenivnpeagt iansypdheahiennylgnahal
included in the |lum nance signal; on a digital broadcast receiving end,
when it is slepertimposkst ugen thecheomdi aglorgddlf fierenpsersighnal nverting
the synchronizing signal again to obtain the original signal; and on a
recor derperforming control for superimposing the same at irregular
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



end, when it is detected that the synchronizing signal is inverted,
carrying out a copy inhibition process without performng recording.
Therefore, when the conponent signal which has been -9 subjected to copy
protection is outputted on the TV side, it is displayed on the screen as
usual , while when the conmponent S|gnaP I's recorded on the recording end,

t he recording Is not performed. According to Claiml1l2, there is provided a
digital broadcast receiver conprising: a copy guard detection unit for
detecting mhether input video data is copy inhibited or not; and a

synchr oni | ' I nversi o or, when .the co
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According to Caim13, there is prOV|ded a copy protection nethod for a

conponee A4t gnal which is conposed of a |um nance signal and two

color-difference signals, conpr|5|ng steps of: inverting the | um nance
signal, and saﬁgqnéiﬁs 1P&ﬂ1HancénﬁﬁﬁuﬂslﬁﬁQN%@%ﬂ Andigitadn si gnal

|nd|cat|ng that the Iun1nance signal is inverted, upon a vertical bl anking
broadcast receiver comprising: a copy guard detection 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 color-

difference signal, inverting the luminance signal again to



I nterval of one or both of the color-difference signals; on a TV side,
when the | um nance signal inversion indication signal 1is detected in the
vertical blanking interval of the color- .difference signal, inverting the
| um nance signal again to -10 obtain the original signal; and on a recorder
side, when the [|um nance signal i nvet8on i ndi cation signal is detected in
the wvertical blanking 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 a copy inhibition
process. Therefore, the inverfed | um nance signal qQf the con% nent I gha
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copy inhibition process is carried out when the inverted | um nance signal
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i ndication signal indicating that the lum nance signal is inverted, upon a
verti cabultl ankiopy iinleibitioh preckss-di fference signal. Therefore, there
can be provided a digital broadcast
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 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
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

as superimposing a luminance signal inversion indication signal

indicating that the luminance signal is inverted, upon the



recei ver whi ch can out put a conponent video signal subjected to copy
protection of inverting the |um nance signal as well as superinposing a
| um nance signal inversion indication signal indicating that the | um nance
signal is inverted, upon the -11 vertical blanking interval of the
color-difference signal, when copy-iThiited video data is inputted.
According to Claim15, there is provided a copy protection nethod for a
conmponent vi deo signal which is conposed of a |um nance signal and two
color-difference signals, conprising steps of: inverting the |um nance
signal, and superinposing a |um_nance signal inversion indication signal
i ndi cat ivRF izl bdraking hakesvalgphthescohoerdidferessess hgratothen
bl anking interval of one or both of the color-difference signals; ona TV
si de, weaPY-hinhipibedceldegndatianiar sinputeideati on signal is detected in
t he horizontal blanking interval of the color-difference signal, inverting
t he | um nance Asiaprding donClasmdidt athetieeld prngwided agrripy paed estit ion
recorder side, when the |um nance signal inversion indication signal is
det ect edhétrhadefohoai companebitavkidep isignaklwibichhiscobmpodield eferrce
signal, deleting the |um nance signal inversion indication signal and
recor di Agnireancw evitggth 1 amd awoeceilgmald idffeirtericy sdrgnedrs )y icogprlging copy
i nhibition process. Therefore, the inverted | um nance signal of the
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recorded as it is, or a copy inhibition process is carried out

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 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
protecting the inputted video signal fromunauthorized copying.

According to Claim 16, there is provided a digital

broadcast receiver comprising: a copy guard detection unit for



when the inverted | um nance signal is detected, thereby protecting the

I nputted video signal from unauthorized copying. According to C aim 16,
there is provided a digital broadcast receiver conprising: a copy guard
detection unit for -12 detecting whether input video data is copy inhibited
or not; a lum nance signal inversiorl®t for inverting a |um nance

signal when the copy guard detection unit detects that the video data is
copy inhibited; and an information addition unit for superinposing a

| um nance signal inversion indication signal indicating that the |um nance
signal is inverted, upon a horizontal blanking interval of a
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broadcast receiver which can output a conponent video signal subjected to
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| um nance signal inversion indication signal indicating that the |um nance
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signal to the color-difference signal, when copy-inhibited video data is

i nput t edatAcde diohy timidwitedy, andede iSsrorAYLIed adaaRM oY Antd IfY
met hod for a conponent video signal which is conposed of a |um nance
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superinposi ng copy inhibition video which interferes wth video,” upon a
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del ayi ng or advancing a start position
horizontal 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 a luminance signal and
superimposing a luminance signal inversion indication signal
indicating that the luminance signal is inverted, upon the
horizontal blanking interval of the luminance signal to 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



of a normal video signal by the superinposed copy inhibition video;
superi nposi ng, upon a vertical blanking interval of the |um nance signal
or one or both of the color-difference signals, a copy inhibition video
superinposition indication signal -13 indicating that the copy inhibition
video is superinposed upon the start-lJ@t or the end part of the video
effective period of the field; on a TV side, when the copy inhibition
video superinposition indication signal is detected, deleting the copy
i nhi bition video and returning the normal video signal to the video
effective period of the field; and on a recorder side, when the copy
i nhi bi t ilgWigalebng dgwt mhescopyninhilbittiponvidegnid supeleimposedd weiret i ng
the copy inhibition video superinposition indication signal and recording
t he vi dédie sitgpt  paot téomtthbeend hpavitdeb thgnalides edfreadtuiosd, peiiodopy
i nhibition video is displayed on an upper part or a |lower part of a
moni t or osfcriden fibelld heonoan@l siideg iwhewttlie spbpyetdnhTbardioor eziddwen a
copy-inhibited input video signal is copied and displayed, the nornal
vi deo | supsieimmpisivibe iddiphayed, sipraibyis hdetopublioddeldad sy dited can
be protected against unauthorized copying. According to Claim18, there is
provi de¢copydiigihtiadi t fwwaderst ahdceevarniagpthel NgrmalCcOPIedUs gndetwst i on
unit for detecting whether input video data is copy inhibited or not; a
copy i nhiHg videovéflifectngerpépio@nift therfivhan 4AE oROR Y dts¥ dler AStRES | ON
unit detects that the video data is copy inhibited,

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 video 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 input video 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,
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;



superi nposi ng copy inhibition video which interferes with video, upon a
start part or an end part of a video effective period of a field, and

del ayi ng or advancing a start position of a normal video signal by the
superinposed copy inhibition video; -14 and an information addition unit
for superinposing, upon a vertical b+aéking 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 inhibition
video i s superinposed upon the start part or the end part of the video
effective period of the field. Therefore, there can be provided a digital
br oadcasandr eveindorvatdlon rsdditienpyninhifbirt sufpex i sied, i epdBt act s
that an inputted video signal is copy inhibited, thereby protecting the

i nput t edvertecadilghahkaggi isteuvaliidba tenineope ajggnAdcor dimg ofobGkhi m 19,
there is provided a copy protection nethod for a conponent video signal
whi ch i sofoapdsedddff ferdnage naigma ks gnal capyg tinh ibdltdronditide@nce signal s
conprising steps of: superinposing copy inhibition video upon a start part
or an ensupearfimpbsdtiicdeddficxtior pbghall dhddclatismg ailthidetlagi agpyor
advancing a start position of a normal video signal by the superinposed

copy i nhihhibegivndeddesupersupsimgosePapon ther staak paablkomghentadval of

the I um nance signal or one or both of the color-difference signals, a

fﬁgycgggbb'rti 6ffi theewidetpasf fi@osivéoperndicalfi @hesifinald ndi cating that

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 1ine, 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 line; on a TV side,

when the copy inhibition video superimposition indication

signal is detected, deleting the copy inhibition video and



I nhibition video is superinposed upon the start part or the end part of
the: video effective period of the line; on a TV side, when the copy
i nhibition video superinposition indication signal is detected, deleting
the copy inhibition video and -15 returning the original video signal to
the video effective period of the |i+4i&- and on a recorder side, when the
copy inhibition video superinposition indication signal is detected,
del eting 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 a left part or a right part of a
nmoni t or redrneanimgidthéeondgimipl viidew isignal digpthgedideheedfecd 1wghen t he
i nputted copy-inhibited video is copied and displayed, the normal video is
made notpemidik ofli spéayede ; waadelon teheregymderds vddeowbegnihec sopye
protected against unauthorized copying. According to Caim20, there is
provi dedréhib it icn vildeaasitpet imposiitdonchngicathgn sigopl igudetedeedet i on
unit for detecting whether input video data is copy inhibited or not; a
copy i nhidligt iy Whie @ oipys &nhii®i tinid video shpertimgosdmigudnd icdatieat i on
unit detects that the input video data is copy inhibited, superinposing
copy inyiddlomnd derordnly td arfide®s Widll yistecchaparhen siies tvipisd or an
end part of a video effective period of a line, and delaying or advancing
a startsipasl iy dprodecsdl vhdecopyonahibytibe $uded MROYddpieed

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.



inhibition video; and an information addition unit for superinposing the
copy inhibition video superinposition indication signal upon a vertical

bl anki ng period of a |lum nance signal or one or both of color-difference
signals. -16 Therefore, there can be provided a digital broadcast receiver
whi ch inserts copy inhibition video wiés it detects that an inputted video
signal is copy inhibited, thereby protecting the copy-inhibited inputted
vi deo signal against unauthorized copying. Brief Description of the
Drawings Figure 1 is a diagramillustrating a structure of a digital
broadcast receiver for outputting a copy-protected conponent video signal
accordi ng to Fhieinefiormnbotheratcaki her praviisesl wavkigivali hgoadcabawi ng a

| um nance signal and color-difference signals, which are copy protected
accor di mgceivdr which onbedtsenopyFighibiBion & idacefwtien ditagieiactisowi ng a
first color- difference signal according to a second enbodi nent. Figure 4
is a di &peamar |igtuttedgvadedr sdgwad dfs aabyi ishibbteadcaseredgei ver for
outputting a copy-protected conponent video signal according to the second
enbodi npriotdatginng thé scapyaghamiitedusinmit el av sdedCk igAall agadingitt al
broadcast receiver for outputting a copy-protected conponent video signal
accor di npavahvrived esppdhgent. Figure 6 is a waveform di agram showing a

normal ternary
Brief Description of the Drawings

Figurel is adiagramillustrating 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 adiagramillustrating a structure of adigital
broadcast receiver for outputting a copy-protected component
video signal according to the second embodiment.

Figure 5 is adiagramillustrating 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



signal and an inverted ternary signal. Figure 7 is a diagramillustrating a
structure of a digital broadcast receiver for outputting a copy-protected
conponent -17 video signal according to a fourth enbodinent. Figure 8 is a
wavef or m di agram showi ng a | um nance signal and a color-difference signa
whi ch are copy protected according tolafifth enbodinent. 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 nent. Figure 10 is a waveform di agram show ng a | um nance si gnal
including vertical blanking intervals. Figure 11 is a waveform di agram
showi ng wideei pagnalsagaarding div ia topythrenbedanent field units
according to a sixth enbodinent. Figure 12 is a waveform di agram show ng a
| umi nance si griilgured ddi agavefiommdiladyaankhoying arlaminanrcguegndlis a
wavef orm di agram showi ng a | um nance signal which is copy protected in
| i ne unidmsd aa cootiongdiid felrensiextsigrenbodh heht ar&i gopy btrotecteatl agr am
illustrating a structure of a digital broadcast receiver for outputting a
copy- pr dexd edingotpoaetiti firihdemlsidjimegntaccordi ng to the si xth enbodi nent.
Figure 15 is an output diagram show ng a conventional conponent video
si gnal . Figure 9 is adiagramillustrating a structureof adigital

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 1l 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



Best Mode for Carrying out the Invention Hereinafter, a copy protection

met hod and a digital -18 broadcast receiver according to enbodi nents of the
present invention will be described with reference to figures. According
to this invention, a video signhal to be copy guarded and a video signa
outputted by the digital broadcast red®-ver are so-called conponent video
signal s 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 conbination, 1i.e., either a conbinations of
color-difference signals U, Pb and Cb or a conbination of color-difference
si gnal sb¥padcamtd regreivercdecording &® @nfhodimemtorefli ther presenitgnal

and the other is referred to as a second col or-difference signal.

[ Enbodi mavtent]ich caill set descohbedt wdd hant fexbgté ato bf bgdeast. recei ver
according to a first enbodi nent of the present invention, corresponding to
d ai s Accdrdimndodthwsl inbendésar,i hedidebhsigrdBriemese copy guagsled and 2.
Initially, the copy protection nmethod of the first enbodinment is described

with rebadeaceideo fd gl Dutfp @it ed by The vayatannbdbadca®ts revei§ex _
| um nance signal and color-difference signals which are copy protected in

the fiagle eohedilmeiy cdnbdndt evLded of £§RATS BHERTBEifgleBRAPREed of
synchroni zing signal included in a |lum nance signal in a conponent video
si gnal . ohleénenRlin@neenst §hatodnd itWd Ridlidildifference 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
Cr 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 described 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 embodiment. 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



I nformation which is superinposed upon a first color-difference signal,
with a normal video color-difference signal being 19 renoved fromthe
first color-difference signal. Nunmeral 6 denotes a copy inhibition

i nformati on superinposition indication signal, which is superinposed upon
a horizontal blanking interval part -df9-a second col or-difference signal

I ndicating that copy inhibition information is superinposed upon the other

color-difference signal, i.e., the first color-difference signal. Figure 1
is a block diagramillustrating a digital broadcast receiver according to
the first enbodinment. In figure 1, reference nuneral | denotes a copy guard

det ect i aremowed f Bromethet fhigstopplgnmardiefif enéncensignaflr.onNumepatl 6 deo
data or systeminformation which is transmtted together with video data.
Nurer al denteted es aopynfiahdbtitdon aiddidrmet Lont stperdmpysfrtdicect i ng a
conponent video signal to be outputted, when an inputted video signal is
copy i nhiddiegtioNugegahl3 edriehes sasdfiEGimpeosdar upon authautiizartdhe i nput
video data fromthe copy guard detection unit 1 as a conponent signal

whi ch | 10PDE§dipteavhlnpaaiico Signsdcand ¢8DoecHafféirenyeentignasl gnal s.
When the copy inhibition video data is outputted as a conponent video

si gnal Wiidirdsig@neRaedcebya indWiipiaiiceh Sigfétmadidnt We Sup¥ridigdssdnce

signals, a color-difference signal of normal video is renmoved fromthe

first cqlgyn difées€nep &blBRl-difference signal, i.e., the first
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 signal of
normal video is removed from the first color-difference signal

and copy inhibition information 5 is superimposed thereon as

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



and copy inhibition'information 5 is superinposed thereon as shown in
figure 2. Further, as for the second color-difference -20 signal, a copy

i nhibition information superinposition indication signal 6 indicating that
copy inhibition information 1is superinposed upon the first
color-difference signal is inserted-20-the horizontal blanking interval,

I n synchronization wth the synchroni zing signal 4. Here, the copy

i nhibition information superinposition indication signal 6 is not
restrictively superinposed upon the horizontal blanking interval but may
be superinposed upon the vertical blanking interval or the video period
not in sygolrlgnizatomn inmhibithensyncbrmatziony sipemimgosdhibhe side of a
recorder which records a conponent video signal, the color-difference

si gnal s iod iidat iiorpetiyadlc®dpdieatt ing that gy lindwid it anédraad ioshen t he
copy inhibition information superinposition indication signal 6 indicating

t hat théscempdrnimpgndedupoh othet FaRrsits caljpar-dippsetenponstibaalf isst
color-difference signal is detected fromthe second color-difference

si gnal , ihkerfiddstircatios -Kofieopbae blanling irn@tvyaed. idhen, when the
i nformati on which is superinposed upon the first color-difference signal

Is the g9Rvhrddiddd fon wERr fREI 89nehrodGeididIs Ddndes compepept thedeo
signal iS not perforned but the copy inhibition process is perforned,

t her eby copieYRRE bR iMaih REFaed ofORY bBE i mBWaRT tAH ihlliT 20 Bighaat ed
conmponent video signal is
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 video signal is not
performed but the copy inhibition process is performed, 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



outputted on the TV'side as it is, since the copy inhibition information 5
I S superd nposed only upon the color-difference -21 signal, the viewers
hardly recognize it. Next, with reference to figure 1, the operation of the
di gital broadcast receiver for outputting a copy-protected video signal
according to the first enbodi ment w 21be described. As shown in figure 1
video data is initially inputted 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 video data or system
information transmtted together with video data and the |ike. Next, the

i nput viedemadat lies viewsferhaddly reeddEGalectoder 3, and outputted as a
conponent signal which is conposed of a |um nance signal, a first

col or-di f f er eNe&tsi grialh rafbrersesors fighpe- U f tReecsperaitdoal ofAgie t he

I nput video data is judged by the copy guard detection unit 1 that it is
copy i nhilliited, Hrvadopyt guecdiveet €old @utpitit iin@ui pedpyapgodeaicddr copy
protection to the information addition unit 2. The information addition

unit 2 videoh siamdecatdebdihg Sbotake FURYH EMISHEiheet CRRY1I Bl bition
i nformation 5 upon the first color-difference signal, and superinposes the
copy i nlebictHi®yed nf ormati on superinposition indication signal 6 indicating
that the copy inhibition information 5 is superinposed upon the first
color-differepgeshown in figure 1, video data is initially inputted
to the copy guérd detection unit 1. Then, in the copy gquard
detection unit 1, it is judged whether the video data is copy
inhibited or not, on the basis of the input video 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



signal, upon the second color-difference signal. In the case where the copy
inhibition information 5 is -22 superinposed upon the first
color-difference signal and further the copy inhibition information
superinposition indication signal 6 is superinposed upon the second
color-difference signal by the infori#2- on addition unit 2, they can be
superinposed in field units or line units. In addition, information other
than the copy inhibition information can be superinposed upon the first
color-difference signal, and a signal indicating that the information for
the video signal is superlnposed upon the first color-difference signal
can be sapafimpesed ulp@anthhefxnsﬂecoslpgmﬂlfﬂemence §é gnedoand delmiyher
di fference signal. For exanple, when information is superinposed upon the
conponthanqnﬂysi@hhbitmOhiéniqnmationnﬂupérim@aaitmnncamdﬁeation
superinposed in the case where information other than the copy inhibition
i nf or matsiigmals & uper supesenposed uporcdle sedérd eootosi-didlfer@ndeére ot her
hand, when information is superinposed in line units, it is possible to
preventsummalnhywmhef1nﬁbrmamgmnmauﬁiﬁmﬁnt&wutniprﬂaéyonamsh&uper|nposed
upon the color-difference signal when the video is outputted on the TV
si de. Asupescimpresedbbnefistdoniing toxr tlhin€opyips ot et i @ddigebhod and t he
digital broadcast receiver of this first enbodinment, the copy inhibition
i nf or matiinormdtSicnpthePaseth the copy inhibition information can be
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 component video signal,

whereby the copy inhibition information can be added to the



upon a color-difference signal of a conponent video signal, whereby the
copy inhibition informati on can be added to the -23 conponent video signal
with the viewers hardly recognizing it even when the video signal is
outputted on the screen. Further, the copy inhibition information
superinposition indication signal 6-28dicating that the copy inhibition
i nformation is superinposed upon one color-difference signal is
superinposed upon the other color-difference signal, whereby the copy
inhibition information 5 can be recogni zed accurately when the copy
i nhibition information is superinposed upon any of color-difference
si gnal scoppabeditneateR] sAgoepywpithbt bbei vhewerbobaaddyardcgonalz imgoadicast
receiver according to a second enbodi nent of the present invention,
cor r espevidnivhern tGleav ided,s Byn&l disdo@t puktkledben ddwcscbednwi t Rurtbeerence to
figures 3 and 4. Figure 3 shows a waveformdiagramof a first col or-
di f f er ehhe sbpygalinddddrtdiony imfdoitmwationnduperddiposittidm fndicet3pnnuner al
7 denotes a first color-difference signal of a previous field. Nuneral 8
denot ess #gaafnal indicatingbilkatethebygopgmiahiibd tilem finsdrmat bondibf er ence
signal of the previous field and copy inhibition information 5. Figure 4
is a bl sapedinpbaed Lpuat oati dglarddgEfalrendeoadgaall ieceiyerinposedi ng to
the second enbodinent. In figure 4, nuneral 9 denotes a color-difference
signal 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. 1In
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



conposition unit for holding a first color-difference signal 7 of a
previous field of the first color-difference signal upon -24 which copy
inhibition informati on 5 has been superinposed by the information addition
unit 2, and conposing the signal 7 and the first color-difference signal
upon which the copy inhibition inform@#i-on 5 has been superinposed. O her
conponents are the sane as those in the digital broadcast receiver of the
first embodinent. Initially, the copy protection nmethod of the second
enbodi ment will be described with reference to figure 3. In the first
enbodi nent, the copy inhibition information 5 is superinposed by renoving
t he col erhidilf fompgndentsilginaionf infctrmat ivndBohaklobeear supertingpdsedtby
enbodi ment, since the <color-difference signal is renoved, the viewers nmay
recogni zhe fhébrimae icmpuddikiiont unhti 2f @mdtompassirsypae shgaad i@ond t he
color-difference signal. In this second enbodi nent, as shown in figure 3,

the firshecdiarstdidd BserdefEegenbeupdynadli alpdherh tOhythehicbiplyi on
information 5 outputted fromthe information addition unit 2 has been

super i TR@%AG iaflibrd NenfofmatE6ho6- hdisl ivveancipeipodeal tbenesmedi atel y
preceding field are conposed by the color-difference signal conposition

unit 9, compRimint £reees i et Bambi &gt thRs@ -igi files efgihUNBro8dcaswhi ch  the
f irst color-difference signal of the previous field and the copy

I nhi bi t ir@kdiRfed B | e SF aF 8t CemBogagternAcCOrdi ngly, even when a conponent
vi deo signal which has been subjected to the
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. However, 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 fiqgure 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



above-nenti onedicopy protection is outputted on the TV side as it is, it
Is possible to further prevent the viewers from-25 recogni zing that the
copy inhibition information 5 is superinposed upon the col or-difference
signal of the video signal. In addition, on the side of a recorder which
records the conponent video signal, -@5en the first col or-difference signal
8 is analyzed, only the copy inhibition information 5 is extracted from
the first color-difference signal 8 as a conposite 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 execagnizimnf tiet cohy copiybinhdb iitnifor natform&t tan beisasily
performed. Next, the operation of the digital broadcast receiver for

out put t ismgpea i dd aipch ethei detosi-gridlf excnyadisigial t € theceoideo

enbodi nent will be described with reference to figure 4. Initially, when
the copygigmanid detection unit 1 detects that input video data is copy

i nhibited, the copy guard detection unit 1 transmts a signal for copy

protection torhhaddiffienyebhothadsidé ahf Wirlecd At Wi ph@icdlidd @mence
signal conposition unit 9. Then, the information addition unit 2

super i NpewpOndi: ¢eR¢o 8hhRAYI AfheATHIRE AR SoUBPLdFF dridride signal

color-différence signal oltputted fromthe MPEG decoder 3,
8 is analyzed, only the copy inhibition 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



superinposes the copy inhibition information superinposition indication
signal 6 indicating that the copy inhibition -26 information 5 is

superi nmposed upon the first color-difference signal, upon the second
color-difference signal, and thereafter transmts these color-difference
signals to the color difference signal2gonposition unit 9. The
color-difference signal conposition unit 9 holds the first
color-difference signal 7 of the previous field and, when it receives the
signal for copy protection fromthe copy guard detection unit 1, conposes
the first color-difference signal including the copy inhibition _

i nf or natirofofmabdohh® ielstfdrinpeotdrupbd gl Fie stSkendlr-a i fdhendé evi ous
field. The conposition of the first color-difference signal 8 in the

col or - difig£DF apoingtRe EPRAsEbilek-diifif & dfve B8 gnpRal,f shaRGdredf@dd units
or in line units. For exanple, when the copy |nh|b|t|on information 5 is

i nsertedidigmite thesk cedbel-ddifferance §i?ﬂ§is' eol ltﬁ% wi1loh- a
firstcolor-difference signal of a previous Tine is held and conposed.

Since theifrorepsetsognal EbapbsidtidiPl@itdigf er‘ﬂ{@ecéltgfﬁhlgfbﬁeln'c%e uni ts
and the extraction of "the copy inhibition information 5 from e signal

i's perfqigth Ustaipbhetibhstni® & HYTderenees féﬁné B 4G TR QuS 'lne,
f

it can be easily performed. Here, the first co or-difference signal of a

e LS O AP} 015 SOPORRA, 2B Dbl e
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 color-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 1ine 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



informati on 5 has been superinposed. However, it is nore effective when
the'color-difference signal of a previous field -27 or a previous line is
conposed al so with the second color- difference signal upon which the copy
inhibition informati on superinposition indication signal 6 is
superinposed, like in the case of th27first color-difference signal. As
descri bed above, according to the copy protection nethod and the digital
broadcast receiver of this second enbodinment, upon the first
color-difference signal, the conposite signal 8 in which the copy
inhibition information 5 and the first color-difference signal 7 of the

i mredi abel ¢ presdedisnd friel s acempoapds ad sios wsitdert g osecondhee dby -t he
viewers nore hardly recogni ze that the copy inhibition information 5 is
super i nposéerepor shignad apai Weidndheiagpey . inlFibition ihformapdsad
signal 8 is created by the conposition of the color-difference signal 7 of
t he i medpatreémpopriacedt ngdifcaet don vihegrdY 6hes cseperadmpoketihe ld&epdsed
signal 8 or the extraction of the copy inhibition information 5 fromthe

si gnal tReCaaske ofadiley Pirsoroelorkdke fierente fsigiaknbodi ment, the
information to be superinposed upon the first color-difference signal can

be informatifgs akber it ddtveoctdhdbhyi €6 ithileolotyly Prawsctiont her the
signal to be superinposed upon the second color-difference signal can be a

si gnal wBieBd RHC RS digital NbpoaEERGR Irecuinall PPSENisiposcbha first

color-difference
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]



signal. (Enbodinent ‘3] -28 A copy protection nethod and a digital broadcast
receiver: according to a third enbodi nent of the present invention,
corresponding to Clains 9 and 10, will be described with reference to
figure 5. Figure 5 is a block diagramillustrating a digital broadcast
recei ver according to the third enbodizesnt. In figure 5, nuneral 10
denotes an information addition control unit for controlling a cycle in
whi ch a copy protection process is carried out. Ot her conponents are the
sane as those in the digital broadcast receiver according to the first
enbodinment. Initially, the copy protection nethod of the third enbodinent
i s described. AMbepytpreotepyionmdiiodrmandbadigitab brosdcapemeqeisessr upon
the first color-difference signal and the copy inhibition information
super i npasddiding nddcat thirdi endlodinient oot i tige phebehlte inentiinm bition
information is superinposed upon the first color-difference signal is

super i Nt ihg secondimgoloraridi ffey antel sbgnaksalr ibeguhart nt erval s
as described above, it is easier to be recognized by the viewers.

Accordi i flerémcet Bbsrifie gnbodi nent, these signals are superinposed at
irregular intervals. Whén these signals are superinposed irregularly, it

i s possible tgigiddes Péeé{eﬁioéﬂed\iia?\ﬁ%&tﬁ fineBtF£LEPRG1 &i Adigikat these
(0}

signals are superinposed as conpared
broadcast 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-difference signal at regular intervals as described above,
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
irregularly, 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.



the case where these signals are superinposed at regular intervals. -29
Next, the operation of the digital broadcast receiver for outputting
copy-protected video signals according to the third enbodinment will be
described with reference to figure 5. Initially, when the copy guard
detection unit | detects that input ~33%e0 data is copy inhibited, the copy
guard detection unit 1 transmts a signal to the information addition
control unit 10 so as to copy protect a conmponent video signal which is
outputted fromthe MPEG decoder 3. When the information addition control
unit 10 receives this signal, it transmts the signal for copy protection
to the informexn, theddopeoatinntof tdte digdduallabroatieasd sec&hgernfar mat i on
addition unit 2 carries out a copy protection process for a

col or - digdtepetcengi @ypy - piho tac t edowd ded tseicyrfa bsnaidee Mg tdethderthBrdat a
timng when it receives the signal for the copy protection. Thereby, the

above- nastibedEfle 0 PW iPAObeC dedit r iPerl agbt it afe bereuper itp ESieth B t he
color-difference signal irregularly. In a case where the infornmation

addi tion contriditiallg) whén agtetdpy tditafd Hdttécbiondenst I alete®ts as
described in the second enbodi nent, when the information addition control

uni t ;Q:H@@?iﬂ%ﬁtffb@débgﬂéftaf dls tdupyEobyh P ot eqal i @nel Pyt hpuapy guard

detection unit 1, it transmts the signal to the information addition unit

2 and t hee € Oiofidd £ an€Lafbfli®l a signal to the information addition
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 irreqular 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 transmits the signal to the
information addition unit 2 and the color-difference signal

composition unit 9 at irregqular intervals. Then, in the

information addition unit 2 and the color-difference signal



conposition unit 9 at irregular intervals. Then, in the information
addition unit 2 and the color-difference signal -30 conposition unit 9, the
above-nenti oned copy protection process is carried out for the
color-difference signal at irregular intervals. As described above,
according to the copy protection nethed-and the digital broadcast receiver
of this third enbodinent, the copy inhibition information 5 is
superinmposed upon the color-difference signal at irregular intervals,
whereby it beconmes harder for the viewer to recognize that the information
I s superinposed, as conpared to the first and second enbodinents. Like in
the firstompdsiedardunirbadi thertabdhe-ment donmeti cspy @ riot esxtpem pposedsupon
the first color-difference signal can be information other than the copy

i nhi biti 98 carfrdemtcutn foxl thet delorbdififegrainde digrsapeat nppsedullpen t he
second col or-difference signal can be a signal indicating that information
I S superifgpese@ilgaon the first color-difference signal. [Enbodinent 4] A
copy protection nethod and a digital broadcast receiver according to a

fourth enbodi Bt debcili®ddr eafite | WEFGLQ@Ing €Or LAVt PhhAckddvion 11 and
12, will be described with reference to figures 6 and 7. Figure 6 is a

di agram gaewbag a%@%'difi@@l ybebaHahstNFecHLvdY &£ eghi€r eaLydsi gnal .

Nuneral 11 denotes a nornmm
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 superimposed 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.



ternary signal and nuneral 12 denotes an inverted ternary signal. -31
Figure 7-is a block diagramillustrating a digital broadcast receiver
according to the fourth enbodinent. In figure 7, nuneral 1 denotes a copy
guard detection unit. Nuneral 3 denotes an MPEG decoder. Nunmeral 13
denotes a synchronizing signal inversipn unit for outputting a | um nance
signal having an inverted synchronizing signal. Initially, the copy
protection nmethod according to the fourth enbodinent is described with
reference to figure 6. Wen a conponent video signal is outputted, a
ternary signal 11 is usually used as a synchroni zing signal included in

the lum nance sigunae »f ikha sasekNitagitaeoiFlgselatlingt ae die@malpr ot ection
met hod according to this fourth enbodinment, this synchronizing signal as

the terngryagtasel reecied tREAMWinyghed the iFBvethe Gnhoiment Zi Nt si gnal
12 is detected on the recorder side, recording of the conponent video

signal igjgete POr hameRdibut &é}ﬁ:@@é)yaiaagpi %{hﬁ?fdpﬁ%%%stﬂo% caiited out,
t her eby preventing unaut hori zed copying. Furfher, in the case where the

above- et h OPSY §OR¥NORER! GG MPEOBAFSHErY! deemsrgNak 3i ety t£d as it
Is on the TV side, when the synchronizing signal 12 as. the inverted

oMo U SRRbon s dakeob iy N RHGH AN 100, BLatBkelig § Lutesieg 0n
normal terpary fL99aly % AWWRMHL&H synchronizing signal.
Initially, the copy protection method according to the
fourth embodiment is described with reference to figure 6.
When a component video signal is outputted, a ternary
signal 11 is usually used as a synchronizing signal included
in the luminance signal of 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 preventing 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.



Accordingly, it -becones possible to prevent the viewer from recognizing
that the video signal is copy protected. -32 Next, the operation of the

di gital broadcast receiver for outputting copy-protected video signals

according to the fourth enbodinment will be described with reference to

figure 7. Initially, when the copy gudRd detection unit 1 detects that

I nput video data is copy inhibited, the copy guard detection unit 1

transmts a signal to the synchronizing signal inversion unit 13 so as to
invert a synchroni zing signal. Wien the synchronizing signal inversion
unit 13 receives this signal, it inverts the synchronizing signal included

in a | um nanclexsi,ghhé apgecdt icn aft phetdig it ahhbte dRESE deasliere3 foand
outputs a lum nance signal including an inverted synchronizing signal 12
as shownuitpuftitgingecbpyApro¢ecrticibdi dbo s greals adicog dind he Wupfoprdhect i on
met hod and the digital broadcast receiver of this fourth enbodi nent, no
copy i neimbodisenthfwilbBtbendescslipedi aedhedaffmrenddetoof bgudef 7er ence
signal and the |lum nance information thenselves. Therefore, the copy

protection proaesdaddy bevheraithiecdopyt gunrdodeteeti®n anddnilzddteytishe
viewers at all on the display screen. [Enbodinment 5] A copy protection

nmet hod apdta idigdit atideoadgesat iseeepyeinhddiaieli N copyf yhagabodi nent of
the present invention, corresponding to Clains 13, 14, 15 and 16, wll be
descri bgdtection unit 1 transmits a signal to the synchronizing signal

inversioﬁ unit 13 so as to invert a synchronizing signal. When

the synchronizing signal inversionunit 13 receives this signal,

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 superimposed 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



with reference to filgures 8 and 9. Figure 8 is a waveform di agram showi ng a
| um nance signal -33 and a color-difference signal which are copy protected
according to the fifth enbodinment. In figure 8, nuneral 14 denotes a

| um nance signal inversion indication signal which indicates that a

| um nance signal is inverted. Figure-33i-s a block diagramillustrating a
digital broadcast receiver according to the fifth enbodinent. 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
uni t f orands@erdInposd hfjferengenangaadi gidlch rame stopy | pdoteacited si gnal

whi ch indicates that a | um nance signal is inverted, upon a vertical

bl anki ngcicotretired tos Bhéof ifbht emboldimenty | dnerfigjuref8 pneumer bt h4of
color-difference signals. Initially, the copy protection nmethod accordi ng
to the denfoitlesenbddimiprdnee |4ideallesovebeioni ihdieheienceiigmal gvie8. In
the fourth enbodi nent, the synchronizing signal included in the |um nance

si gnal iindierdssdhdthes ebyménpyicepsdigecil Ng tireverted. data. How ever, in
this fifth enbodi nent, as shown in figure 8, the |um nance signal is
inverted and rigiitle 3neiisd Yo Pod ki Nageams ignals trateirg o ddgieati on signal
14 indicating that the |lum nance signal is inverted is superinposed upon a
hori zonbab allcaiki NEedei é¥ahcebraifgoidd@dne fifth embodiment. In
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



of color-difference signals. For exanple, as shown in figure 8, the

| um nance signal inversion indication signal 14 is -34 inserted in the

hori zontal blanking interval of the color- difference signal in

synchroni zation with the synchronizing signal included in the |Ium nance
signal. On the recorder side, when th8&84lum nance signal inversion

I ndi cation signal 14 indicating that the Iumnance signal is inverted is
detected in the horizontal blanking interval of the color-difference
signal, the lum nance signal inversion indication signal 14 is del eted, and
t he conponent video signal including the inverted |um nance signal is
recor dednzg®ritted sin cthesubpeitedtad blankdmy iirhidartabnopr bhessp liolrer eby
preventing unauthorized copying. Wien this copy-protected video signal is
r ecor ded ifrfek mreepren ciiiogrely 1 si ncsyhbarbniizaanicom sigrial thaveyachwonidiioaf i on
signal 14 is deleted, the video signal is outputted with the | um nance

si gnal lsdignal nweyhweitedninhehedlapiagneer edgnadrther, in the case where

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

the TV side, owhghe tftdriénaice skieal theVainsimdnd e @itaid A nviedddlonl4
i ndi cating that the |lum nance signal is inverted is detected in the

hori zontiald iklayilom@® igh£r vid Ddidee cRGoehdtf tRECNGR I nSNGRAls i gin3a ligM nance
signal is inverted to be restored, and™ thereafter this restored signal is

out put t edveMJUERY détecPEEOAEEHRORSRLBntA1PH EXRRENGNENVELVENL So f BB

recogni zi ng that
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.

Further, 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 this restored 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



the video signal is copy protected. Further, the synchronizing signal may
be al so inverted -35 when the Ium nance signal is inverted. In this case,
when the video signal is outputted on the TV side, the synchroni zing
signal is also inverted to be restored, together with the |um nance
signal. Here, the |um nance signal i & sion indication signal 14

I ndicating that the lumnance signal is inverted is inserted in the

hori zontal 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
Vi deo siwjnen sthee dandinende stigndl fitsh i nesiradidentt nmthli sbeadescwhérdtive t h
reference to figure 9. Initially, when the copy guard detection unit 1
detects vided shgnalvideoudpiirtesd capycheahTvi sede,t htheCcynadiaimdi z ted ect i on
unit 1 transmts a signal for copy protection to the |um nance signal

i nversi aigmal i abgot Wavierftedraio Ge atkels tbpad, uBbgetherViiart ades vi ng

this signal, the |um nance signal inversion unit 15 inverts the |um nance
signal, nuliddecei 8ighemti on addition unit 16 superinposes the |um nance
signal inversion indication signal 14 indicating that the | um nance

signal is inveided, thendMenyeeti Sahnhl ankivegsiidneivnalicit idte s iydzont al
bl anki ng i nterval of one or both of the color- difference signals.
14 indicating 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 inversion unit 15 and the information addition
unit 16. When receiving this signal, the luminance signal
inversion unit 15 inverts the luminance 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



As descri bed above, ‘according to the copy protection nethod and the
digirtal broadcast receiver of the fifth -36 enbodi nent, when the conponent
video signal to be recorded is copy inhibited, the |um nance signal is
inverted and the |um nance signal inversion indication signal 14

i ndicating that the |um nance signal-36-inverted is superinposed upon one
of the color-difference signals. Therefore, at the normal screen display,
when the | um nance signal inversion indication signal 14 is detected, the
i nverted | um nance signal is restored and then outputted, whereby the

vi deo signal can be displayed on the screen wthout being recognized by

t he vi eveiisodimeht , thhaen the coamyonehtbvideo s idnalato dre irecompded nposed.
On the other hand, when copied video is reproduced, video having inverted

lum nanqg)dpys thspbayed, onheha uaciearce hibgedy is tavekeedudged the be
copi ed video. [Enbodi nent 6] A copy protection nethod and a digital

br oadcastum Bten¥€ls i AREOL Hveg stiondi sd xthteohadigreal 1af ihhecpeengrihat
i nvention, corresponding to Cains 17, 18, 19 and 20, will be descri bed

with refefenciniRahé8Us e§nad, idlin¥erttd aRdstperfinpysed LFdwvsnd of
| um nance signal including a vertical blanking interval. Figure 11 shows a

| um nanag, s icgNdr Wi Cferéfc s FVGIY 1S eCt@brdrdré&) GtuBhbSnGERQL Hdxedw the

sixth enbodinment. In addition,” figure 12 shows a | um nance si gnal

incl udi ng 10y | 2aMRkne faKiAEnkRl 81YAh1 fiesFSidd ShP¥eation 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 figures 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

luminance signal which is copy protected in line units according

to the sixth embodiment.



| um nance signal- which is copy protected in line units according to the
si xth enbodinent. -37 In figure 11, nuneral 17 denotes a copy inhibition
video. Nuneral 18 denotes a copy inhibition video superinposition

i ndi cation signal which indicates that the copy inhibition video 17 is
superinposed. In figure 14, nuneral %3denotes a copy guard detection
circuit. Nunmeral 3 denotes an MPEG decoder. Nuneral 19 denotes an

i nformati on addition unit for superinposing the copy inhibition video
superinposition indication signal 18 indicating that the copy inhibition
video 17 is superinposed, wupon a |lum nance signal or one or both of

col or-di ffereanefigugeal 5, Mimeral 120ddrntessa aammyp)inihrifl i tdrow idiedso
insertion wunit for inserting the copy inhibition video into the |um nance
si gnal amghedra cd denbEéer ancopyi dnalibilmidn atideo t énepeppmppsadteoini on

met hod according to the sixth enbodinent will be described with reference
to figurgdicHtidml,signahdwh3chAivddeatdsyndiat ncheldespp ¥ahtibdaliom anki ng
interval and a horizontal blanking interval and these parts are not

di spl ayed g theigli spbeyimpoeed. As shown in figure 10, since the vertical
bl anking interval usually iIncludes no data, video data can be del ayed or

advanced by arperiiQhremegd ahiler#f tErdémet€8daotopy gaaud deaecwioperiod
until video starts or a period after video
circuit. 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



ends until an equalization period starts. Therefore, the copy inhibition
video 17'of this period can be superinposed upon the -38 | 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 video effective period of a field of
the lum nance signal, and the start-p®sition of normal video data is

del ayed or advanced toward the end part or the start part of the field by
t he superinposed 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 t htuminancpastigoali.heThend @ tshwn hinvidgoref féct the g@pyd of the
field is sinmultaneously superinposed upon the vertical blanking interval
of the Lnhihabdensvided bl ineuperbhmpossHd upen ecsbardigdet encensegdal . For
exanple, as shown in figure 11, the copy inhibition video superinposition
I ndi catpantsofinal vi8eoi efifes¢riived par itdie oferd ifisdldlahkilng lumenaateof the
| um nance signal. On the recorder side, when the copy inhibition video
super i npbghal pnanddilvats tar ts ipgEil t ildh ioflnoatmalg viildaio dheachpydelapedi ti on
video 17 is superinposed upon the start part or the end part of the video
effective pevandedftéberditche emd qaiectoad thd beatitdparsi gliathestfetar ded

with deleting the copy inhibition video superinposition indication signal

18 or the €lodYsupdr bhpooadpeOpESEnhibedibne¢ideb, 17her ghgnpt RYENEOPY
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,



unaut hori zed copyi ng. Wien the video signal which has been subjected to
the-copy' protection is recorded and reproduced, -39 since the copy

i nhibition 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-¥3-eld is deleted, the copy inhibition
video 17 is displayed on the TV side on the upper part or the |ower part
of the display 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 inhibition video superinposed

i ndi cat isineseghhe &8pyndnbdbiingarhatider soperimphshittionn indiestion s
superinposed is detected, the copy inhibition video 17 is del eted, and
then thesihgmahl 18i dedipartting shagsttredcopyt hehibdéd oef fecteosel heks od of
the field, thereby obtaining the signal as shown in figure 10.

Accordi nphgertéd iatposhieblseard petentdr ttikevendeparftr ofi rdeognideag t hat
the video signal is copy protected. In the above descriptions, the nethod
for copyepféet€eeirengeraogospoticats ek ol sidpidtdds thieercapyp! iai st t bhyn whi ch
the copy inhibition video 17 is superinposed upon a start part or an end

part of wigédep7eisetispyrapedi od Eﬁe6m¢i@ideoéntﬂﬁelwp%éﬁmp&rt86gnahe
However, as shown in figure 12, since the horizontal | anki ng i nterval

al so has) pgét Sphpe! véi thendiwpiess dceena front porch and a back porch
the copy inhibition video 17 can
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 the 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. 1In this case, the copy inhibition video



be superinposed - -upon a start part or an end part of a line as shown in
figure 18. In this case, the copy inhibition video -40 17 is superinposed

t hereupon by a period of a front porch or a back porch, and the copy

i nhi bition video superinposition instruction signal 18 indicating that the
copy inhibition video 17 is superinpe4ed upon the start part or the end
part of the video effective period of the line is superinposed upon the
vertical blanking 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 is superinposed upon the
start pat? s shpeeidposed tdfenehmpon dep ®ffeciodeopeai Hront pbechi ekd.
When this copy-protected video signal is recorded and reproduced, the copy
I nhi bi ti @anbdc#eporeh,s alicpilpyecopy LhhRib¥Vtdote vinlddesumdt impas it dont he
right part of the display screen. The copy inhibition video superinposition

i ndi cati pAstguendonl8igRylbes inddcaad iithhe tiveictpyt Ahhbhbdrnkiorgvideer val ,
not in the vertical blanking interval. Next, the digital broadcast receiver

for outpuytisdsupepympbeeacupdnyiteostagitapsracee’ dhegehd phetsbXt the
enbodi nent w Il be described with reference to figure 14. Initially, when

the copyygdabdedeleeativen pittiod SetERéslihbatisi RRigeVingRs et @b €RRY
i nhi bited, the copy guar detection unit 1 transmts a signal for copy

\r;ir gte gct | partechiheblankamiptintiemad td O i TurPnaRdet 8€gHQRYokNBHBI biron
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

insertionunit 20. When receiving this signal, the information

addition unit 19 superimposes the copy inhibition video



insertion unikt 20. Wen receiving this signal, the information addition
unit 19 superinposes the copy inhibition video -41 superinposition

i ndication signal 18 indicating that the copy inhibition video 17 is
superi nposed, upon the vertical blanking interval or the horizontal

bl anki ng interval of the |lum nance signal or one or both of the
color-difference signals, and the <copy inhibition video insertion unit 20
carried out a process for inserting the 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
br oadcastiupeximpes iviohhendizbbioanbagnhaiknl 8 iméicapyngnbhbtitioa aomseo 17
i s superinposed upon a start part or an end part of a video effective

period ainmibitbAl vidded 19t bs tsupatinfofed frghdint heofet ¥t dE b lefdleniq ve
period of a line of the |um nance signal, and further the copy inhibition

Vi deo supRfiépPBidt Ahe MIrCiaid ot BikNak Py imMgd sl Nf t1ad Ttdiel ikofiye
i nhibition video 17 is superinposed is superinposed upon the vertical

bl anki n%iigﬂiaﬁi\b%‘ otle bRepotHMd Pat¥ee & 1aldi fherehekesighalbe ARAEe sCreen
di splay, the copy inhibition video superinposition indication signal 18 is

det ect eGodyhHAISI COOY ¢1HeH! 1SS VidRur | S0 A8d £f EaT S04 gﬁ:toéé’éﬂ nance

signal torestore this signal to the nornmal video signal, an he nor nmal

video sighialidge SRyt tRE, UG AN i T PEAC! 27! B CRR i RdTed
wi t hout beli ng recogni zed by e viewers at all that the copy i1nhibition
I nformatd;thdF 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 start 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 luminance 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
copy 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



superi nposed 't hereupon. On the other hand, when copied video 1is reproduced
and’'di spl ayed, the video is recorded wi thout -42 deleting the copy
inhibition video 17 fromthe | um nance signal and, when the copied video
is displayed on TV or the like, the copy inhibition video 17 is displ ayed
in any of upper and |lower parts and 44ht and left parts of the display
screen, whereby it can be judged to be copied video. Industrial
Avai l ability The copy protection nmethod 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
conposedialfetaihgrihecopysighabitaod ¢ideod DErdnf £ Recnorisagoalssignai
CLAIMS 1. A copy protection nmethod for a conponent video signal whichis
conposethraf, avHafirthnedpdicgh@lidand itwaiepllaed bheronse thédnikes, the
conprising steps of: on a digital broadcast receiver side, superinposing
copy i rdugy tindibid isnstided upodsad{spriyeaci wiadyhe ft wppee! £id 1dbvwder ence
signal s and superi nposi ng, upon a second one of the color-difference

si gnal s partdRihd HidHE iy I1RfAT RN o 5 WY dIRYSIdy @erdduh Caliarery gnal
indicating that the copy inhibition information is superinposed upon the

first col danlibéejengedstende cdpded video.

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.



on a recorder side, when the copy inhibition informati on superinposition
indrcation 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 pesd3d¥mng recording. 2. A digital

br oadcast receiver conprising: a copy guard detection unit for detecting
whet her input video data is copy inhibited or not; and an information
addition unit for superinposing copy inhibition information upon a first
one of two color-difference signals when the copy guard detection unit
detects that the input video data C&AIMSY i nhibited and superi nposi ng,
upon a -44 second one of the color-difference signals, a copy inhibition

i nformation superinposition indication signal indicating that the copy
inhibition information is superinposed upon the first color-difference

signal. B. Then cugyy ppodeectoonmmehdddoffdd a nedmpbrert nvileocsdynal
inhibition information is superinposed upon the first color-difference
signal afhid¢hescOPNpo8BHI £ BOTumi M O¢ 8RtiigIk 1S HRE! t v edillolro i ik e e en
signal is superinposed upon the second color-difference signal in field
units orgji aiéﬂecéﬂbkisiﬁg E@@ﬂﬂgﬂﬂ@] br oadcast receiver of Claim2

wherein en the copy inhibition information is superinposed upon

on 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



the first color-difference signal and the copy inhibition information
superinposition indication signal is superinposed upon the second
color-difference signal, the information addition unit perforns the
superinposition in field units or in line units. 5 The copy protection
method of Caim2l1 wherein after the cepy-inhibition information is

superi nposed 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 signal of each field and a color-difference signal of an
i medi at eégondescndi of thelablearedibfipoende signélsThe dogyt ahhbbotdoast
receiver of Claim2 conprising: a color-difference signal conposition unit
for, aftenfbbmatdpy sapeliimpos iitifar dadica tiossjgnhaipdsddcagdmg hbati r st
color-difference signal and the copy inhibition information

super i npeRéteEPy iitth Osd ¢ Don sipfedma Sich pey ismpeacionpyoed tdpeon sheofidrst
color-difference signal, in field units, conposing the superinposed

col or - di ¢bepenas f¥edalcedfs Bghabl d and a col or-difference signal of an
I mmedi ately preceding field. 7. The copy protection nethod of Claim1l

wherein gfter the eepy pHytiddivn indeHsa@topNClaimuperihEesiad upon the
first color-difference Signal and the copy inhibition information
super i mposi ti opp & Nekh SRt 1Y 151 910G 1l SE SR | SR AL duperimposed 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.
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 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.



upon the'second color-difference signal, in line units, the superinposed
color-difference signal of each line and a color-difference signal of an

i mmedi ately preceding |ine are conposed. 8. The digital broadcast receiver
of Claim2 conprising: a color-difference signal conposition unit for,
after the copy inhibition informatiom%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 line units, conposing the superinposed
color-difference signal of a line and a color- difference signal of an

i medi atel y preoedd hgitabebrdadtias tcamcegiwveece f odl akinhdd coimpanys iofg :Cl ai s
1, 3, 5 and -46 7 wherein when the copy inhibition information is

superi nposed upesloirhelifffetened eighdlf eompos itiigmain bhd dihe addeyr the
inhibition information superinposition indication signal is superinposed
upon t hecsggonfheplieiod filndoanee So@Nds , shpey inpesedpaiporpases fiatst
irregular intervals. 10. The digital broadcast receiver of any of Cains 2,

4, 6 andbPoroaptireirBdceds iRfH T i @l tBé 98apyCoAhidli tudin froformdieionhe
copy inhibition information is superinposed upon the first

col or - did§ e eRBost @Ran AMY ildier LOPYs i fha DI igoaugefrqmwsém upon the
superinposition indication signal is superinposed upon the

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



second col or-di fference signal, performng control for superinposing the
sane at irregular intervals. 11. A copy protection nmethod for a conponent
video signal which is conmposed of a |um nance signal and two
color-difference signals, conprising steps of: on a digital broadcast
transmtting end, inverting a synchr@éi-zing signal included in the

| um nance 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
I's detected that the synchronizing signal is inverted, carrying out a copy
I nhi bi ti7owlhprmoeiass Wi t hout perform ng recording. -47 12. A digital

broadcast receiver conprising: a copy guard detection unit for detecting
whet her i nput whendehedaipy iifhd®ut iohihifoethatriowis sansepimyoassdapor ng
signal inversion unit for, when the copy guard detection unit detects that
the vi demadadiarsts copyr-dnifbireade igivgidl nond SNECHOPHI Anhd bitdvd
included in a lumnance signal which is to be outputted. 13. A copy

pr ot ect iigF oreidib @upeCioiFeHEbioni Tedi 4 €06h s nED isS sapdsgbsd a

| um nance signal and two color-difference signals, conprising steps of:
Il nverti fﬁ@)drhehb%@@ﬂ&%élcﬂf%ifﬂéﬂeﬁéléeéi?ﬁail, Nehéy dreTsipees nydyed

i nversion indication signal indicating tha

at irreqular 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 irregular intervals.
11. 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.



t he | um nance signal is inverted, upon a vertical blanking interval of one
or both of the color-difference signals; on a TV side, when the | um nance
signal inversion indication signal is detected in the vertical blanking
interval of the color-difference signal, inverting the |um nance signa
again to obtain the original signal; -and on a recorder side, when the

| um nance signal inversion indication signal is detected in the vertica

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 a copy inhibition process. 14. A digital

br oadcage.r ecai dek it@IPHrddtlastd & éc € OP¥rIdam ;qutie(r?tgi on unit for
detecting whether input video data is copy inhibited or not; a |um nance

signal invershoBopfigudpd devectisg aniturbpaneeesLIRG whBeRehenpaRy guard
detection unit detects that the video data is copy inhibited; and an

i nf or mayligecadditd o Widy f Dih SHPEEATBeS g ;2 afd!M nance signal inversion
i ndication signal indicating that the |um nance signal is inverted, upon a

vertical bl an@é‘ﬁncﬁf&ﬁi!ﬂhg%i@n&@!Prﬁvg}:gigﬁelﬁ‘ﬁa:].sf alyhep tHe SBE&
protection nmethod for a conponent video signal ich I's conpose a
| um nanggagiag @ it du b Qe tebEsr 8AGR tHeIRAldo GPAPL T 85 Ngoplers of
inhibited, inverting a synchronizing signal included in a
luminance signal which is to be outputted.
13. 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 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 nverting the |um nance signal, and superinposing a |um nance signal

I nversion indication signal indicating that the |lum nance signal is

i nverted, upon a horizontal blanking interval of one or both of the
color-difference signals; on a TV side, when the | um nance signal inversion
i ndi cation signal is detected in the dyg4 zontal blanking interval of the
color-difference signal, inverting the |um nance signal again to obtain
the original signal; and on a recorder side, when the | um nance signa
inversion indication signal is detected in the horizontal bl anking

i nterval of the color-difference signal, deleting the | um nance signal

i nver si on i ndiac@bipyn gailagihld etied tieapdiing fidie detestiaty whedh@ndam@mitgnal as
it is, or carrying out a copy inhibition -49 process. 16. A digital

broadcastidercedated £OMPoOP§i AahidieRey aisk detection unit for detecting
whet her input video data is copy inhibited or not; a |um nance signal

i nversion unita Neminwesd i §9gAall EAVBRRGO ST ~¥eni APEr€9PRY guard
detection unit detects that "the video data is copy inhibited] and an

i nf or matiivei gt d kQyniani &héﬁ&tﬁé’@@b?@?ﬁ:@ﬂeﬁ:eéﬁaﬂ‘ﬁﬂ&% §é088L s ivhH Si on
i ndi cation signal indicating that he | um nance signal is inverted, upon a

hori zonttale R} addd NPath NL8T ¥8byOlink itA¥a di{fgrence signal. 17. A copy
protection nethod for a conpohent video signal

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 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 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



whi ch i s conposed of a | um nance signal and two color-difference signals,
conprising steps of: superinposing copy inhibition video which interferes
wi th 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 superinposed copy inhibig9-o0n video; superinposing, upon a
vertical blanking interval of the |um nance signal or one or both of the
color-difference signals, a copy inhibition video superinposition

i ndication signal indicating that the copy inhibition video is
superinposed upon the start part or the end part of the video effective
period pfoddesfield; -50 on a TV side, when the copy inhibition video
superinposition indication signal is detected, deleting the copy

i nhi bi tixg. vi el it 4 Pt Broadgatlie reedifleryidcfpsiging:to the video
effective period of the field; and on a recorder side, when the copy

i nhibition videeopitRRiarpadsitdciidmainial Ifuy et ig dgitied imalet i ng
the copy inhibition video superinposition indication signal and recording

t he w(ﬂﬁ&dgéﬂu&tasgstaawa@whﬂHytéac&p sbgnal is reproduced, the copy
inhibition video is displayed on an upper part or a |ower part of a

g?g;gg;st;Z§§i%gh%ﬁﬁ%ﬁ?;?ﬁgPXEdﬁﬁvéf%ﬂHH &ﬂf@'ﬁdﬁdinégrtfngigitm

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;



a copy gUard'detection unit for detecting whether input video data is copy
I nhirbited or not; a copy inhibition video insertion unit for, when the copy
guard detection unit detects that the video data is copy inhibited,
superi nposi ng copy inhibition video which interferes with video, upon a
start part or an end part of a videe5@#fective period of a field, and
del ayi ng or advancing a start position of a normal video signal by the
superinposed copy inhibition video; 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
superi nposition an@Vcatden sihgmlthendiepyi hghtibatione vid®p - 51 i nhi bition
video is superinposed upon the start part or the end part of the video
ef f ect i yeppeimpdsdft iidne ifidichtién digop} psodettdatredetdebiet bngatbenponent
video signal which is conposed of a | um nance signal and two
col or - debpgr ennebisignay sdeo campd irgtgrsi pgpstlod noampel viipesi sdgnadyto
i nhibition video upon a start part or an end part of a video effective
peri od gheavlidee, effécddlwyiperiod afvahe fdeddst artd position of a nornma
vi deo signal by the superinposed copy inhibition video; superinposing,
upon a verticeh Bl askbhgeirnisdides] when hehel coppadad idiigriain aridewe or both
of the color-difference signals, a copy inhibition video superinposition
i ndi cat 5@pegiipdlsition 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 inhibited 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



indicating that the copy inhibition video is superinposed upon the start
part or the end part of the video effective period of the line; ona TV
side, when the copy inhibition video superinposition indication signal is
detected, deleting the copy inhibition video and returning the original
video signal to the video effective gek+od of the line; 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 a left part or a
ri ght patshibbitionmwideosics sapeaidpdredapen thedebarspast et thesphrdyed.
20. A digital broadcast receiver conprising: a copy guard detection unit
for det gmarngofhthkerideputef fiaaisivelgper iedcofy thehifielstt or not; a copy
I nhibition video insertion unit for, when the copy guard detection unit
detects 1%at thecoppuproteet idat asthocbpfor i ah¢dmpedensuyddespssigns kopy
inhibition video which interferes with video, upon a start part or an end
part of whivhdeocempeseidvef peluninafice digresl and thed @y lvy -of i Gfevenceag a
start position of a nornmal video signal by the superinposed copy
i nhi bi ti®ongnalep; congrds iiny ertegss ant addi tion unit for superinposing the
copy
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
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 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 video is displayed on a left

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



i nhi bition vi'deo superinposition indication signal upon a vertical
bl anki ng* peri od of a | um nance signal or one or both of color-difference
si gnal s.

~52—

is not displayed.
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.



