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copy protection to selectively prohibit the recording (i.e., copylng

.. anal og video signals output fromvideo discs. digital VCRs. digital
.broadcasting receivers, conputers or other digital devices, yet permits
Eﬁé@llsfactory di spl ay by TV receivers of the original copy-protected video
vio¥ignals. Wth the devel opment of digital technol ogies,

It has becone easier
por e, commonpl ace to provide high-qtality video signal sources for
Ter use. For exanple, digital broadcasting termnals and DVDs (digital
b di scs) provide users w g ? 0 signals and constitute
ich high- quality video sour?gggb 903?%%&%%&%& gldeo cassette recorders)
re gradual |y increasing t hgidka®

ooin %é £ SvekTeee. Currently, however,
nal og VCRs are nuch nore popul ar, provi

ers of high-quality video
I sources nust take iThis anvemuuonwnglabdsngoGnmpr@ceSecngxot0d|gltal vi deo
? signals so as to restrict or

prohi bit the copylng by anagé? VCRs of the
anal og veSei8Rtbyely AroRibit ddie Kieqexing nlbrdter COBYHPOY Rft apALogopyri ght
of. such VN%%PoSLanafE output from video discs, digital VCRs, digital

broadcasting receivers, computexs or other digital devices, yet

permits satisfactory display by TV receivers of the original

copy-protected video signals.

With the development of digital technologies, it has

become easier and more commonplace to provide high-quality video

signal socurces for consumer use. For example, digital

broadcast;ng terminals and DVDs (d;gltal video discs) provide

users with high-quality vxdeo signals and constitute such high-

quality video sources. Digital VCRe (video cassette recorders)

are gradually increasing their sharxe of consumer use. Cuxrently,

however, analog VCRs are much more popular, and providers of
high-quality video sources must take into account the coding or

+ processing of d;gxtal video signals so as to restrict or prohibit
the copying by analog VCRa of the analog version of digital video
signals in ordex to protect the copyright of aﬁch.video-signals.
| | There are known techniques for prohibiting copying by

analog VCRs known as, for example, the AGC pulse system and the

color stripe system. The AGC pulse system restricts or prohlibits

copying of an analog video signal by inserting pulses having an

amplitude larger than the normal AGC reference level typically



There are known techni ques for prohibiting copying by anal og VCRs known as,
for exanple, the AGC pul se system and the color stripe system -The AGC
pul se systemrestricts or prohibits copying of an anal og video signal by
i nserting pulses having an anplitude |arger than the normal AGC reference

level typically 2 recognized by the AGC circuits of the anal og VCR That
I's, pseudo sync pul ses are inserted in sone of the vertical blanking

periods of the video signal, as shown Pn Fig. 21A. Fig. 21B is an enl arged

view of a line interval in the blanking period in which the pseudo sync
pul ses are inserted. The pseudo sync pul ses may conprise five cycles of a

pul se of &yl iRedddfdid ab?:ecEP&}izémto%' tAY NEnPUS YcrThpiSar iRG YSeado ACC
reference level, neasured as the | evel of the horizontal sync pulse, is
I Nncr easedspyc puleByatd piatseatednih agpéCldE €BelCVeatsi cadnbliamk ings peraods 0g
VCRs) are configured to performthe AGC operation by using the

of the video signal, as shown in Fig. 21A. Fig. 21B is an-

enlarged view of a line interval in the blanking pexiod in which

the pseudo sync pulses are inserted. The pseudo sync pulses may

comprise five cycles of a pulse of level p added to the
horizontal sync pulse. Thus,'the uéual AGC reference level,
measured as the level of the horizontal sync pulse, is increased
by p. |

Many types of analog.VCRs {such as consumer-use analog
VCRs) are configured to perform the AGC operation by using the

horizontal sync pulse in a 1H line interval in the vertical

blanking period, as shown in Fig. 21C. 1In these VCRs when the

psegdo sync pulse having a larger amplitude than the horizontal
sync pulse is inserxted in the 1H line interval, the AGC circuit
executes its AGC operation on the amélitude of the pseudo sync
‘pulse as if the pseudo sync.pulse is the reference level. As ai
result, the gain of the AGC circuit is erroneously thought to be
too large and, accordingly, is decreased so as to be too small to
detect the sync signal and to normally reproduce the video
-gignal. TV monitbrs, hdwéver, use an AGC system that differs
from that of analog VCRs and can adequately display reproduced

images notwithstanding the pseudo sync pulses.

However, those video cassette recordexs having long AGC

time constants, such as B-system VCRs, Bmm VCRs and some VHS-



horizontal sync pulse in alHIline interval in the vertical. blanking
period, as shown in Fig. 21C. In these VCRs when the pseudo sync pul se
having a | arger anplitude than the horizontal sync pulse is inserted in the
1H line interval, the AGC circuit executes its AGC operation on the
anplitude of the pseudo sync pul se as if the pseudo sync pulse is the
reference level. As a result, the gain of the AGC circuit is erroneously

t hought to be too large and, accordingly, is decreased so as to be too
smal|l to detect the sync signal and to normally reproduce the vidéo signal.

TV noni t 0 r S N, ARG [ S of anal og
VCRs andqﬁah gdgﬁﬁgt 0¥ ng ay f%%%%ggL %ﬁgﬁﬁiigsgﬁo o s%&ﬁ I ng the
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time constants, such as [err]-system VCRs, [err]nm VCRs and sone VHS- 3.
syst em VQReepamed - noln peret icodbar $yx ien siyskew, tthe phade efntheuwiodes. To
account for this, the, color stripe ‘ysten1ha$ been

burst signal in the reproduced 'video signal is inverted for N-

out-of-M lines; for example, 4 out of 21 lines.

TV monitors use APC (automatic phase control) for
extracting color burst signals from the video signal (more

particularly fxom the chroma signal). The phase of the color.

burst signal ie detected and phase changes are integrated by a
low pass filter, for example, to control a voltage controlled
oscillator to generate a reference subcarxier for colox

demodulation of the input video signal. The reference subcarrier

. . . L}
is also used as a reference signal for phase detecting the burst
signal. |

When a'video.signal processed by the color stripe
system is recorded on another consumer-use analog VCR, the APC
‘giggui; of thgi#ggl&g chierrdneously recognizés the phaée—
inveftéd cp;q: burst signal as if it is the originﬁl color burst
eignal. Thie results in inverting the colox of the line when

that video'sighilria reproduced. As a result, color-inverted

lines appear in the displayed image every 21 lines, as shown in
Pig. 22, '

On the other hand, typical TV receivers use long time
constant APC circuits having a narrow frequency response range

for generating the reference subcarrier wave for color signal



proposed. In the color stripe system the phase of the col or burst signal

I n the reproduced video signal is inverted for NN out-of-MIlines; for
exanple, 4 out of 21 lines. TV nonitors use APC (automatic phase control)
for extracting color burst signals fromthe video signal (nore particularly
fromthé chroma signal). The phase of the color burst signal is detected
and phase changes are integrated by a | ow pass filter, for exanple, to
control a voltage controlled oscillatof to generate a reference subcarrier
for col or denodul ati on of the input video signal. The reference subcarrier

Is al so used as a reference signal for phase detectin% t he burst sjgnal.
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erroneously” recogni zes tn€ phase- Tnverted col'or burst signal as if it is
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the line when that video signal is reproduced. As a result, color-inverted
| i nes appbat a rwiidee fedegydme d cispafse evarige ,2 tollbReinvatedhdities may g. 22.

appear in the displayed image.

In view of this, the assignee of the present invention
has proposed that for all lines in an effective -image display,
the phase of only a certain period of the burst signal is
inverted. This prevents deterioration of the quality of images

even with TV monitors that exhibit color-inverted lines when

using the color stripe system.

In consumer-use analog VCRs, the color aubcarrier of
L]
frequency of 3.58 Mhz (in case of NTSC) is freguency-converted

into a low-band-converxted color signal having a center frequency

in the rahge of 600 to 700 kHz. The low-band-céﬁverted color

signal is frequency-multiplexed with a luminance signal and
rgcoréed on magnetic tape. When the video signal is reproduéed,
the low-band-converted color signal is Ireqpenéy-separated:agd'_l
converted into a color signal haviné the originai cﬁrrier o
‘ frequency. Consequently, because of such recording/reproducing
processing and the characteristics of the eleétromagnetié

: elements f{e.g., tape.;heada. etc.), the color signals in
consumer-use analog VCRs are limited to a much narrower band than
TV receivers.

Becausc of this narrow band of the color signals,

the duration of the reproduced color burst signal tends to expand



On the other hand, typical TV receivers use long tine constant APC circuits
havi ng a narrow frequency response range for generating the reference

subcarrier wave for col or signal 4 denodul ation, so that the reprodUced
i mages are not affected when the color burst signals in only four lines are

I nverted. However, for those APC circuits that exhibit a long tine constant .
but a wi de frequency response range, color-inverted |ines nay appear in the
di spl ayed image. In view of this, the gssignee of the present invention has
proposed that for all lines in an effeCtive image display. the phase of
only a certain period of the burst signal is inverted. This prevents

det eri or ateariofe thetheadudatioh ofrages cxighinal t dighdlnpridéort t hat exhi bit
color-inverted |ines when using the color stripe system

anal og VCRecoxdiangeol Bigsudbdashors bhe (e @rehuysefsigsgd r‘vnlzgr( icq(}ni;ggg{b? >
NTSC) i's LigﬂaeQSXiEQSY ££§KLhows the expanded color burst duration in
the signal reproduced by the VCR. The original color burst
signal g shown in Fig. 23A is expanded to a‘’ as shown in Fig. 23B
when recorded on and then reproduced from the magnetic tape.
This inherent characteristic is used in the above-
mentioned proposal by the assignee to invert the phase of only a
few cycles.oi the color burst signals to prohibit copying. Figs.

.24A to 24C show an example of this proposal. For normal lines,

the color burst signal extends over 10 cycles, for example (Fig.
24A). In some lines, howevera in order to induce image
disturbance for copy protectiqn. 13 cycles of the color burst
signal are provided, including 6 cycles of the phase-inverted
coloxr burst signal and 7 cycles of the normal phase color burst
signal (Fig. 24B). For example, a block of 21 lines includes 17
lines with regular (i.e., hormal phase) color burst signals and
four lines with inverted dolor buist signalé, these blocks being

repeated throughout the image. (Fig. 24C). When this type of

_copy-protected video signal is reprbducéd, the APC circuit in the
color sync circuit of the VCR cannot follow the burst signal. BAs

' a'¥eau1t, the quality of the 1ﬁage digplayed from the copied
signal is deteriératcd, and copying of the signal is prevented.

However, TV monitors detect and use the norma) phase color burst



into a I'ow band-converted col or signal having a center frequency in the
kange of 600 to 700 kHz. The | ow band-converted color signal is
frequency-nultiplexed with a | um nance signal and recorded on magnetic
tape. Wen the video. signal is reproduced, the | ow band-converted col or
signal rs frequency-separated and converted into a color signal having the
original carrier frequency. Consequentg y, because of such
recordi ng/ reproduci ng processing and the characteristics of the

el ectromagnetic el enents (e.g., tape, heads, etc.), the color signals in
consuner-use analog VCRs are limted to a much narrower band than TV

recei Ver saigia18Ues @fegilyS sUBLEAMLINANG AbrkkP Gl PEORAUR oLbG;Au At on

of the reproduced col or burst signal tends to expan relative to the
dur ati on win-{depied| geo@mt-piogpatedrvicted aigeabr di ng. Fig. 23A shows the

color burst signal in an.original signal and Fig. 23B shows the expanded

col or burst durati Shi¢ F¥H%e ofi grRY R%&@éd’f%’yﬁt%@f‘vms THato regP R
col or

buré&lor signals having narrow frequency bands and is not very

effective in S-VHS analog VCRs, for example, in which the color

subcarrier extends over a wide band. To overcome this problem,

it is suggested to increase the number of cycles of inverted

color burst signals in the buxst interval. Fig. 25 shows an

example in which the 13 cycles of burst sigmal include 10 cycles
- of inverted phase and three cycles of regular (i.e., normal)

phase. This assures the copy prohibit function even with VCRs

that record with wide band coler signals. However, depending on

the TV monitor, images displayed thereby may be unacceptably
deteriorated. For ekample, even wvhen no phase -inversion of the
burst signal occurs, images may be distorted by displaying a
difference in color saturation resulting in horizontal stripes or
by changes in color.saturation over the entire image.

" The present inventor attempted to overcome this problem.
of diffeféﬁt colér_saturatibn by proposing blocks'of copy
prohibit signals formed of lines containing copy prohibit signals
with a 1ar§er number of inverted color burst signals alternmating
with lines containing increased.amplitude of'regular color burst
signals. Here the repetitive frequency of regular-phase co;or
burst signals increases beyond the frequency response range of TV

monitor APC circuits, thereby preventing or at least minimizing



signal a shown in Fig. 23A is expanded to [err] as shown in Fig. 23B when
recorded on and then reproduced fromthe magnetic tape. This inherent
characteristic is used in the above- nentioned proposal by the assignee to
i nvert the phase of only a few cycles of the color burst signals to
prohi bi t copying. Figs. .24A to 24C show an exanple of this proposal.
normal |ines, the color burst signal extends over 10 cycles, for exanple
(Fig. 24A). In Bore lines, however in order to induce image disturbance
for copy protection, 13 cycles of the color burst signal are provided,
including 6 cycles of the phase-inverted color burst signal and 7 cycles of
t he normmsha@esremhancsarmus;ﬁdghxl 1(xy¢:gced24:g)lor|:gvrqg;<mpglsa tﬁm of 21

i nes include 7 I|n s th re a nor ase). col or st

Ll oral o REead Phae sBinr hurst, Slanate ot rirnriaces; A eraEe 1S

being re ! g oW e t

copygprolt%g%t eg ckdd ong‘l gk FQ:&‘S&:%%?“%E%%%O%H% g,, %f“t (}éﬁg? ‘fé%%l or
sync circan tuﬁfzeabe MCRIRARGfbes Wf @¥clbe bﬂrﬁive%ugaabows vurgesul t, the

quality of the inmage displayed fromthe copied signal is deteriorated, and

copyi ng otignedsli jaatompensesedntant imagevdistunbansest onsthiet®ct and use the
nor mal phase, col or bur st
monitors are prevented. On the other hand, when these copy-

For

protected signals are copied and reproduced by VCRs, image
dieturbances are generated as a result of the expansion of the
inverted color burst signals (Fig. 23B).

As known, TV monitors use an ACC {automatic color
correction) circuit for automditic correction of color signal
levels or amplitudes. The Acc'circuit may use diode detection or
phase detection, the output of which is integrated. When the ACC
circuit uses phase detectzon, the above copy-protection method
causes a substantial decrease in the color burst sxgnal levels
due to a cancellatzon of the 1ntegrated value of the detected
inverted coloz hurst signals because the 1nverted color burst

. 81gnals are eubetituted for the’ regular color burst signals.
However, sirce only aome of the'cycles of the color burst siéoals
are modified (i.e., phase inverted), thcy‘compensate'for the
decreaaee level. and cancel the,iﬁeée_aleeurbing function.

Jﬁgen the ACC circuiﬁ ueea ciooe oetection, phase
ihformation doee not affect the detector output; for-example,
inverted color burst signals do not significantly affect the

detector output but, rather, the inverted color burst signals



6 signals to display substantially nornal
non- copi ed, copy-protected video signal. This type of, copy protection
relies on VCRs that record col or signals having narrow frequency bands and
is not very effective in S-VHS anal og VCRs, for exanple, in which the col or
subcarrier extends over a w de band. To overcone this problem it is
suggested to increase the nunber of cycles of inverted color burst signals
in the hurst interval. Fig. 25 shows an exanple in which the 13 cycl es of
burst signal include 10 cycles of invegted phase and three cycles of
regular (i.e., normal) phase. This assures the copy prohibit function even
Wi th VCRsredwit dscoverseuvechide Mc!:a@eleoimwgrﬂailss;nrbbmer A pepbkhelt ng on
the TV nonjtor es di sp ed thereb ¥ b unacceg deteri orat ed.
For exanpPk, (§b§ﬁr £ i 5h3geL?%V% %ﬁtb 9 t FPHRAGEEE §? IVag¥cHith

| mages My PRt 80! R ftoxdl 38! MG AnbhRE OF TriebRigh ARkLALT O
resultlng I'n horizont al

stripes or
needed is not determined defznztely

| mages fromthe original

Therefore, when a TV
monitor is supplied with a signal containing such copy prohibit
signals, it uses a fixed value to effect correction against the
disturbance and residual exroxs may be detected as a disturbance.
To ovexcome this problem, the inventor proposed a method of using
inverted color burst signals and regular color burst signala of
increased amplitude in a single horizontal line; and permitting

the user to modify the amplitudes of the c¢olor burst signals as

desired. If overcorrection by burst signals of increased

amplitude occurs, image disturbance can be removed from TV
monitor. displays by appropriately settihg the amplitude of euch
color burst signals.
While this method is effective when a video signal is
; supplied to a szagle ™ monxtor, it may be ineffective when the

video azgnal 19 supplied to two or wore mon;tors. For example.

when two or more TV monitors are’ supplzed from a szngle vxdeo'
output, it is diff;cult to effect appropriate corrections in a11

monztors to remove fully the diaturbance in Lhe display. This

problem also occurs when a eingle TV monitor has a multi-screen
display, such as a main screen and a sub-screen (e.g., picture-
in-pictuxel.

In this case, since the sub-screen displays an

image of the main screen in smaller size, the single monitor has



by changes in color saturation over the entire inmage, The present inventor
attenpted to overcone this problem of different color saturation by

proposi ng bl ocks of copy prohibit signals formed of |ines containing copy
prohibit signals with a | arger nunber of inverted color burst signals
alternating with lines containing increased. anplitude of regular color
burst signals. Here the repetitive frequency of regul ar-phase col or burst
signal s increases beyond the frequencygresponse range of TV nonitor APC
circuits, thereby preventing or at |east mnimzing 7 image di sturbances
caused by inverted col or burst signals. Since normal phase col or burst

si gnal s OPSPARALESEEURT | §QFd@raFessing thengigeale for Fhec%‘}'b§°6f-e'f‘egul ar

lor b d et
Tver tca B0 oL B bEFUAEY 494 1hIEFRER B e M cycles. of

res ec rcult
ur st si | STconpens 51ed an € 5 ?ur anced on the

TV noni t Obgrah Caxt BasBRECEN mﬂelienet Besndiarad,. \Mi\ﬁna t.msereﬁaw idr ot ect ed
signal s are copied and reproduced by VCRs, image
different characteristics of the ACC circuits and the APC

circuits in the main screen and the sub-screen. Consequently,

even after an appropriate setting is made for one, image
disturbances may occur when the image displayed on the main

screen is switched to the subscreen.

OBJECTS OF THE INVENTION .

Therefore, it is an object of the present invention to
provide a copy protection technique for a video signal that can
alleviate dxsturbances of 1mages displayed on TV monitors but
effectively performs copy prohlbit ‘functions.

Another object of the inwention is to provide copy
protection of an analog video signal by controlling the phase of .
the burst signal in a numbexr of video lxnes ‘to cause undesirable_
color strlping in the video picture d;splayed thgrefrom _

- A further oh]ect of the invention is to provide a copy
protection technique of the aforement;oned type, wherein the
average value of the phase vector of the burst szgnal that has
been modified is approximately equal to the. average phase vector

of those burat aignals that had been replaced by the modified
burst axgnals



di sturbances are generated as a result of the expansion of the inverted
color burst signals (Fig. 23B). As known, TV nonitors use an ACC (autonmatic
color correction) circuit for automatic correction of color signal levels
or anplitudes. The ACC circuit may use di ode detection or phase detection,
the output of which is integrated. Wien the ACC circuit uses phase
detection, the above copy-protecti on nethod causes a substantial decrease

in the color burst signal |evels due tﬁ a cancellation of the integrated
value of the detected inverted color Br st signal s because the inverted
col or burst signals are substituted for the regular color burst signals.

Hovever, since onlya,SeE GindNerAket8Samd ddVantab@s Mithle pLagaLS are
nodified (i.e., phase inverted), 'they conpensate for the decreased |evel,
and canceinviehe ionaga ldbeton®i rgpdilyc hpparemh eiromhehdXSXdiawdagt uses di ode
detection, phase information does not affect the detector output; for
exanpl e, difrdeerre cndbthsupererdethAlaigs-not significantly affect the

detector output but, rather ’s;ﬁﬂﬁgi!nx?r:i 59 ﬁ&!&&ﬂﬁrst signal s
In accordance with this invention, a technique ie
provided for restricting the recording of an analog video signal.
Copy prohibit signals are generated and substituted for color
burst signals over a plurality of continuous lines of video
signals. The phase of the copy prohibit signals is conﬁrolled
such that the average value of the phase vectors of the copy
prohibit signals in the continuous lines is substantially equal
to the average value of the phase vectors of the regular color
burst signals that are replaced by the copy prohibit-signals.
According to another aspect of the invention, color

burst signals different in sequence from the regular color burst
signd@q are added to a plurality of continuous lines of video

-'éigna}sl_ . . _

o .ﬁigéofding to a further aspect of the invention, a
freégédingﬁmédiuﬁ sﬁore#_pre-teeordgd digital vidéo signals
including 1nforma£ion wﬁich instfucté the replacgment of reéﬁlar
color bursﬁ‘signals in ﬁhe anqlog video signals produced ..
Eherefrdm with copf prohibit ‘signals in a plurality of continuous
lines, tﬁe copy proﬁibit signals being phase controlled burst
signals such that the average value of the phase vectors of the

éopy prohibit burst signals is substantially equally to the



8 result in overcorrection and cause image disturbance. A problem of ACC
circuits is that their operating characteristics vary with different TV
nonitors so that the amount of correction that is needed is not determ ned
definitely. Therefore, when a TV nonitor is supplied with a signal

contai ning such copy prohibit signals, it uses a fixed value to effect
correction agai nst the disturbance and residual errors nmay be detected as a
di sturbance. To overcone this proble the inventor proposed a nethod of
using inverted color burst signals and regular color burst signals of

~increased anplitude in _a single horizontal |ine;, and permtting the user to
nodi fy t RESERADT | fAINEs Obf thePhagicoreptiPst 2 Fhg Tegulyeursl. signals

overcorrection by burst sigpals of increased anplitude occurs, image
disturbaﬂ@bkggse continyos

AC be rénoved Trom TV nonitor di spl ays by appropriately

setting the anplitigle QeattichofAifls ll'tl?léi\t%tg,nah'x_%n-M\h&%iﬂ}i@e&@éﬁlpd i's
ef fective when a video signal is supplied to a single nonitor, it may be
[ neffectiw&aewhemgnimaqdnhaanshgneﬁeicbﬁyuppbhthﬁu(bqum oigmailrse iBDNI t Or S.

For
exanpl e, : . o |

reproduced by a VCR, color stripe image distortion is produced

whereas no image disturbance is present in the image displayed b&

TV monitors which are supplied with the original (i.e., non-copy)
copy-protected video signal. Moreover, no adjustment is required

for ACC circuits that may exhibit different characteristics in
diffexent TV wmonitors, for example.

BRIEF DESCRIPTION OF THE DRAWINGS

Fige. 1A to 1C are block diagrams showing examples of
- |
video signal recording systems to which the invention is

applicable;

Fig. 2 is a circuit diagram of a typical arrangement of
an ACC circuit;

- Fig. 3 ie a circuit diagram of a typical arrangement of
anothexr ACC circuit;

Pig. 4 is a diagram showing the relation between burst
phase and detector output for a color burst signal;

Fig. 5 is a achematic diagram showing phases of color

burst signals in lines n to n+3;

Fig. 6 is a schematic diagram showing the equivalent
phaase vectors of color burst signals modified by the present

invention and phase detected;



when two or nore TV nonitors are supplied froma single video output, it is
difficult to effect appropriate corrections in all nonitors to renove fully
t he di sturbance in the display. This problem al so occurs when a single TV
nonitor has a nmulti-screen display, such as a nmain screen and a sub-screen

(e.g., picture- in-picture). In this case, since the sub-screen displays an
I mge of the main screen’in smaller size, the single nonitor has 9
separate circuits for processing the signals for the main screen and the
sub-screen; and elenents used in the ?%spective circuits often are based on
different standards. This may result in different characteristics of the

ACC circuits and thegAPCie aCethémduid BRaghan sitiwies pikbd kensnbl sef een.
Consequently, even after an appropriate setting is nade for one, inage
di st ur baneekprripprat caigndien acherd g codavppupedinemt: R £P6 (PTESEBEN | S
~switched to the subscreen. OBJECTS OF THE | NVENTI ON

invention;

Figs. 8A to 8C arxe schematic diagrams showing examples

of the distribution of modified color burst signals according to

an embodiwment of the invention;

Fig. 9 is a schematic diagram showing an example of the
distribution of modified color burst signals in an image plane;

Fig. 10'is a block diagram of a poftion of a DVD
player;

Fig. 11 is a block diagram of a copy protection

arrangement in which the present invention finds ready
: y A
application;
Fig. 12 is a schematic diagram showing an example of

color burst signal phase control according to anocther embodiment

of the 1nvention; _
T Pige. 13A and 13B are achematic dxagrams ahowing an
. arrangement of a- dzaplayed image using the modified color burst
":; signale according to the embodiment of Pig. 12;
.Pig. 14 is a schematic diagram showing anothex
arrangement of a displayed image using the modified color burst
signals according to the embodiment of Fig. 12;
| Pig. 15 is a schematic diagram showing a further"
arrangement of a displayed image using the modified color buret

signals according to the embodiment of Fig. 12;



Therefore, it is an object of the present invention to provide a copy
protection technique for a video signal that can alleviate disturbances of
i mages di splayed on TV nonitors but effectively perforns copy prohibit
functions. Another object of the invention is to provide copy protection of -
an anal og video signal by controlling the phase of the burst signal in a
nunber of video lines to cause undesirable color striping in the video
pi cture displayed therefrom A furthe¥3 object of the invention is to

provi de a copy protection technique of the aforenmentioned type, wherein the
average value of the phase vector of the burst signal that has been

modi fied is approxFimt éle IEanﬂclte@atthe avagrare %&sesvﬂ:t%‘lamaiet%se bur st
signal s that had been pl aced the no |f| rst si naI

Various ct'Mera¥6FRET s° CSE ‘é’gsés 33E"ehe ‘f%s‘ af:ﬁ% §°\AH‘T' beconme
readi |y appalfibafromthe follow ng

Fig. 17 is a schematic diagram showing an undesirable
example of color burst phase control.

Fig. 18A and 18B are schematic diagrams used for
expléining a CGMS and trigger bits of a digital video signal.uséd
to instruct the generation of a éopy protection signal;

Fig. 19 is a schematic diagram of a data pack in which
CGMS is recorded by a digital VCR;

Fig. 20 is a schematic diagram of another data pack in
which CGMS is recorded by a digital VCR;

Figs. 21A to 21C are waveform diagrams useful in
explaining an AGC copy pxotection system;
| Fig. 22 is a schematic diagram of a color stripe
display:; |

Fig. 23A and 23B are waveform diagrams showing an’
original color burst signal and a recorded/reproduced color buist :
signal; and |

éigs. 24A to 24C arxe schematic diagrams relating t6 a
copy-protection proposal vwhich inverts the phase of the bursat
eignal; and |

Fig. 25 is a waveform diagram ;howing another burst

phage inversion technique for copy protection of analog video

signale.



di scl osure and the appended cl ai ns. SUMVARY OF THE | NVENTI ON | n accor dance
with this invention, a technique is provided for restricting the recordlng
of an anal og video signal. Copy prohibit signals are generated and
substituted for color burst signals over a plurality of continuous |ines of .
vi deo signals. The phase of the copy prohibit signals is controlled such
that the average val ue of the phase vectors of the copy prohibit signals in
the continuous lines is substantiallyiequal to the average value of the
phase vectors of the regular color burst signals that are replaced by the
copy prohibit signals. According to another aspect of the invention, color
burst signals diffpgerairLep) pEsaREREXON LENPREFERRED ERBOSOIENTSOUr St S gnal S
are added to a plurality of continuous |lines of video signals. According to
a further aspect oBeféors descmibong thea esefdingg radodiments ef thee-recorded

digital video signals- |nclud|n |n{ornat|oggmh|ch instructs the_re

| acenent
of regul atPtHTP qutefﬁﬁﬁﬁﬂt§ -8 ARPO YIS RS & GRBY £ ?ﬂ%ﬁ&&cég

t her ef r oMbt RGP YL PLARY tecSipgHR! S14 P 18] Ur L4 £ %a0kn6Qt 4 W Rp1e

in which an analog video signal is reproduced from a digital VCR

2 and then is recorded by an analog VCR 1. If a cassette tape

reproduced by the digital VCR 2 is a pre-recorded tape beaxing
control information which limits the number of copies that can be
made therefrom (copy generation management system known as CGMS
limits the number of generations of copies that can be made),
recording by the analog VCR 1 should be prohibited.

Fig. 1B shows an exaPple in whi&h an analog video
signal is feproduced from a DVD player 3 and then is recorded by

the analog VCR 1. Here again, if CGMS data recorded on the DVD

'prohibits any copies from being made, recording by the analog

VCR 1 should be prohibited. Fig. 1C shows an example in which a

program received’ by an IRD 4 (Integrated Receiver Decoder, such
as ‘a set top box), adapted to receive digital broadcaating such
as satellite broadcasting, is recorded on a digital VCR S and the

recorded content then is reproduced in analog form and recorded

on the agalog VCR 1. In most cases, digital broadcasting

programs are availéble for recording once on digital VCR S.

However, a copy of the recorded program on analog VCR 1 is to be

prohibited. It ie of course possible that if digital VCR 5 is



| ines, the copy prohibit signals being phase controlled burst signals such

that the average val ue of the phase vectors of the copy prohibit burst
signals is substantially equally to the aver age val ue of the phase
vectors of the regular burst signals in those continuous lines. As a result

of this invention, when a copy-protected video signal containing the copy
prohi bit burst signals is reproduced by a VCR, color stripe inage

distortion is produced whereas no i md@e di sturbance is present in the inmage
di spl ayed by TV nonitors which are supplied with the original (i.e.,

non- copy) copy-protected video signal. Noreover, no adjustnent is required
for ACC cimitbeds amanaley espy ft tief VidentsigmalacEeon SIRIC3 ko ahdlfoey ent TV

nonitors, for eianple. BRI EF DESCRI PTI ON OF THE DRAWNGS Figs. 1A to IC are
bl ock di affarts2$RAvFIRR e RApPED IR IYeddeo signal recording systems to which

the’invention is afﬁg'ﬁy%gkﬁﬁ invention is adapted to prohibit analog VCR
1 from copying video signals bﬁ; permits a monitor'device coupled
to digital VCR 2, DVD player 3 or digital VCR 5 to display

acceptable images from analog video signals that are recovered

from the digital devices. This is achieved by placing within a

video field a number of lines in which the regular color burst
signals are replaced by copy prohibit signals formed of modified
color burst signals which are phase controlled as a function of
vector resolution lor decomposition) of the phases of the

orthogonal phases (U and V) that make up the fegular color burst
]

signals. But, such copy prohibit signals do not interfere with

the ACC cirxeuits found in most TV monitors. This is particularly-

suitable for use in PAL or PAL plus systems employed mainly in
Europe.

TV monitors, in genexal, use an ACC circuit for

automatic correction of a difference between a luminance signal

level and a 'colox signal level. The ACC circuit detects the

amplitude of the color burst signal, and controls the'gain of the
chroma amplifier circuit to keep the color burst signal level
constant. As a resﬁlt. the color.depth, or saturation, of the
&iaplayed image is automatically adjusted to be constant.

Figs. 2 and 3 show typical ACC circuits. The ACC

circuit of Fig. 2 uses diode detection. A video signal supplied



Fig. 2 is acircuit diagramof a typica
Fig. 3 i1s acircuit diagram of. a typical
dircuit;
detector output for a color burst signal;

arrangenment of an ACC circuit;

arrangenent of another ACC
Fig. 4 is a diagramshowi ng the rel ation between burst phase and.

Fig. 5is a schematic diagram

show ng "phases of color burst signals inlines nto n+t3; Fig. 6 is a

schemati ¢ di agram showi ng t he equi val ent phase vectors of color

signal s nodified by the present invengjpon and phase detected;
is a schematic di agram showi ng phase contro
according to an enbodi nent of the present

of col or buret S|gnals
I nvention; Figs. 8A to 8C are

bur st
12 Fig. 7

schemat | Ce Alpal T8 NOUDY LEPLES & a1 Enflh St LR 8 S0l Tied col or
burst signa

s according t

.amplified by a flrat band amplifier circuit 101 and fed to a

second band amplifier cixcuit (not shown). At the same time,

color burst signals are extracted by a burst gate ({not shown) and
supplied to a burst amplifier circuit 102. The color burst
aignals awmplified by the burst amplifier circuit 102 are supplied

to both a color sync circuit via a burst transformer 103 and an

ACC detector 104. In the ACC detector, the color burst signals

are envelope-detectedlby capacitor C1 and diode D1, and supplied
to an ACC amplifier circuit 105, which, in turn, control the bias

voltage of the first band amplifier circuit 101. As a result,

‘the gain of the first band amplifier circuit is adjusted in

response to changes in the color burst signal level.

The ACC circuit of Fig. 3 uses phase detection. Like
the circuit of Fig. 2, a video signal supplied from the first
video amplifier to input terminal 110 is amplified by a first
band amplifier circuit 111 and supplied to a second band

amplifier circuit; while colox burst signals are extracted by a

burst gate (not shown). The extracted coloxr bursat aignals are

-amplified by a burst amplifier circuit 112 and supplied to both a

colox sync circuit via'a burst transformer 113 and an ACC

detector circuit 114. The ACC detector circuit includes a phase

detector that is supplied with a reference subcarrier fxrom an APC

circuit (not shown). The reference subcarrier, which is

synchronized with the color burst signals, is supplied to a



an enbodi nent of the invention; Fig. 9 is a schematic di agram show ng an
exanpl e of the distribution of nodified color burst signals in an inage

pl ane; Fig. 10 is a block diagramof a portion of a DVD player; Fig. 11 is
a bl ock diagram of a copy protection arrangenment in which the present

i nvention finds ready application; Fig. 12 is a schematic di agram show ng
an exanpl e of color burst signal phase control according to another

enbodi ment of the invention; Figs. 13fﬁand 13B-ar.e schemati c di agrans

showi ng an arrangenent of a displayed image using the nodifiéd col or burst
signals according to the enbodinent of Fig. 12; Fig. 14 is a schematic

di agr am geaveApciitt betwedn aRgearoBeo DA atids phayethéatege instieg t he nodified
col or burst signals according to the enbodinent of Fig. 12; Fig. 15 is a
schemat i Eodiwagd adn esiongacrdas tther ourpuih pimbrestf txanfformay et 3 mad® using

the nodified color burst signals according to the_enb dineqt og Fig. 12;
the PAL system employed in Europe, for example, the color

urs
signals are formed as the vector combination of subcarriexs om

orthogonal axes U and V; and the burst signal is phase-inverted

every line about the V axis. Consequently, the reference

subcarrier also is phase inverted every line about the V axis in
synchronism with the color burst signal. _

The color burst signals suppliea from the burst
transformexr 113 to the phase detector are cémpared in phase with
the reference subcarrier, and an output level based on the
detected phase difference is produced at point P in Fig. 3.
Accoxrdingly, the relationship between the phase difference
between the extracted burst signal and the reference subcarrier
on the one hgnd and thé detector output oﬁ the other is as shown
in Fig. 4, for example. The.detéctor.output exhibits a maximum
level when the eitiadtéd'éplot burst signals and the reference
subcarrier coincide in phése'fphééé difference = 0 ); and the
detector output gradually decfeases as the phase différénce

increases g0 as to exhibit a.minimum'level when the phase

difference is +1800.

The detector output is supplied to an ACC amplifier
circuit 115. 1In this example, a transistor Tr2 of the ACC

amplifier circuit is connected in series to the emitter of the

transistor Trl of the first band amplifier circuit 111 such that



13 Fig. 16 is a schematic di agram showi ng an exanple of the waveformof a
col or burst signal nodified according to the invention; Fig. 17 is a

schemati ¢ di agram showi ng an undesirabl e exanpl e of col or bur st phase
control. Fig. 18A and 18B are schematic diagranms used for explaining a CGVS

and trigger bits of a digital video signal used to instruct the generation
of a copy protection signal;

Fig. 19 is a schematic diagram of a data pack
in which.CGWs is recorded by a digital [

VCR, Fig. 20 is a schematic diagram
of another data pack in which CAGVs islBecorded by a digital VCR Figs. 21A

to 21C are waveform di agrans useful in explaining an AGC copy protection
system Fig. 22 is a schematic diagramof a color stripe display;

the gain of the first band awmplifier circuit 111 is controlléd in
accordance wi;h changes in the impedance of tranaistor Tr2 which
in turn, is responsive to the detector output supplied thereto.
In the ACC circuit sﬁown in Fig. 2, using diode
detection, the output of the ACC detector circuit 104 depends on

the number of cycles and amplitude of the color burst signal and

not on its phase. In contrast, in the ACC circuit shown in Fig.

3, using phase detection, the output of the ACC detector circuit
114 depends on the phase of the color burst signal relative to
that of the reference subcarrier, and becomes minimum if the

phase of the color burst signal is inverted from that of the

reference subcarxier. Therefore, the phase detection ACC

detector may erroneously determine from an inverted color burst
signal, particularly if some but not all of the cycles of the
color burst signal are inverted in phase, that the color burst

signal level has decreased; and as a résult the ACC gain may be

increased. Consequently, 1mage disturbances may appearhon v

. monxtors in the £orm of stripes of color saturation. L

o In the present invention, the regular color burat i _
signal is replaced in a horizontal line by a copy prohzbit signal
which is a modified color burst signal produced by controlling

the phase of at least one of the orthogonal vectors into which

the regular color burst signal is resolved. These orthogonal

vectors may be thought of as the usual U and V axes Fig. 5

shows the U, V phases of the regular color burst signals in lines



Fig. 23A and 23B are waveform di agrans showi ng an original col or burst
signal and a recorded/reproduced col or burst signal; and Figs. 24A to 24C

are schematic diagrans relating to a copy-protection proposal which inverts
t he phase of the burst signal; and Fig. 25 is a waveform di agram show ng
anot her burst phase inversion technique for copy protection of anal og video
si gnal s. 14 DETAI LED DESCRI PTI ON OF PREFERRED EMBODI MENTS Bef or e
describing the preferred enbodi nents of the invention, an explanation of

its application to copy control is nage with reference to Figs. 1A to 1C
Fig. 1A shows an exanple in which an anal og video signal is reproduced from

a digital VCR 2 and then is recorded by an analog VCR 1. If a cassette tape
repr oducdd+by tihugihgithad) IGRthei 8AR ¢ PAlcpdrndesystame béar thrpe

gystems, the V component of the color burst signal is phase

inverted at every line.

In the ACC circuit using phase detection, as shown in
Fig. 3, the phase of the reference subcarricr supplied to the
center point between the diodes D1 and D2 coincides with the -U

axis shown in Fig. S and, thus, is not affected by the Vv axis

phase inversion of the color burst signal. As a result, the

phase detector output for the color burst éignala in lines (n+1)
and {n+3) exhibiting -V phase is equivalent to the phase detector
output for the color burst signals in lines (n+0) and (n+2)
exhibitiﬁg +V phaée._ Thereforq, the vectors pf the color burst
signals for lines (n+1l) and (n+3) can be expressed as {n+1l)* and
(n+3) * by invertiﬁg the polarity_of the V axis component as shown
in Fig. 6. Now, éince the phase detector outputs for these four
lines are integrated and added, four vectors (n+0), (n+l)*, (n+2)
#nd-(n+3)*-a11'in the same direction can be obtained as the ACC
-detector outputs. . | )

On the other hand, the sum of the detecﬁér'outputsp |
-consisting of'these vectors (n+0), (n+l)+, fn+2) and (n+3)+* Ebr
lines (n+0), (n+;), {n+2) and (n+3) can be resolved.into.vector
'(a+c*) and vector (b+d) shown in Fig. 6 on the U and V axes,

respectively. Therefore, vectors (n+0), (n+1)+*, (n+2) and (n+3)*

are related to vectors a, b, c* and d; and vector a may be

thought of as equivalent to vector (n+0), vector b may be thought



control information which limts the nunber of copies that can be nade
therefrom (copy generation managenment system known as CGMS |imts the
nunber of generations of copies that can be nade), recording by the anal og
VCR 1 shoul d be prohibited. Fig. 1B shows an exanple in which an anal og

vi deo 5|gnal I's reproduced froma DVD player 3 and then is recorded by the
analog VCRi. Here again, if CGWS data recorded on the DVD prohibits any
copi es from being nade, recording by the analog VCR 1 shoul d be prohibited.
Fig. 1C shows an exanple in which a pramgramreceived by an IRD 4
(I'ntegrated Receiver Decoder, such as a set top box), adapted to receive

di gital broadcasting such as satellite broadcasting, is recorded on a
digital VOR & agqdivakenteosr dedtoontrerit) . hercter refpmagubedtiougtabbgas$ or m
and recorded on the analog VCR 1. In nost cases, digital broadcastlng
prograns SFELVAMENCABPeVEHOn dagr i nd HeSteR fi BRX 4° YhRrught er, a copy

of the recorded program on a «VCRLL 15t 8,.0e, Ph i s.of
h

colrse poggvngl%j g I}re%t é1|+39 CRI‘h:I.B 18 B8hown''mo :Q % trggtull.arly in

Fig. 7 wherein vectors a, b, and d have a phase difference from

the regular color burst signals that is as small as 45°, whereas

vector ¢ has a phase difference from the regqular color burst

signal in line (n+2) of 135°. 1In this embodiment, the regular

color burst signals are replaced by vectors a, b, c¢ and d, with
vector ¢ having a large phasé difference from the regular burst
signal. The replacemént vectors conétitute the copy prohibit
signals used to prohibit copying by VCRs. |

The regular color buirst aignal is phase controlled
consistent with the phase diagrams of Figs. 6 and 7 to foxrm the
modified color burst éignal used in this embodiment. Phése
control preferably is effected on the orthogonal axes, suéh as
the U and V axes, although it is contemplated that a desired
phase difference from the ﬁormal (or regular) color burst_gignél
can be produced directly as the modified burst signal.

As explained above, the composite vector forﬁed by

- summing vectors {n+0) through (n+3) and thc composzte vector

formed by summing vectors a through d are equal. Therefore, in
the ACC circuit using phase detection, if the detector outputs
- are integratéd over these four lines, no difference appears in

the output resulting from the color burst signal composed of

vectors (ns0) through (n+3) and the output resulting from the



15 omtted, an analog copy of the video signals fromIRD 4 to analog VCR 1
al so shoul d be prohibited. The present invention is adapted to prohibit
anal og VCR 1 from copyi ng video signals but permts a nonitor device
coupled to digital VCR 2. DVD player 3 or digital VCR5 to display

accept abl e i mages from anal og video signals that are recovered fromthe
digital devices. This is achieved by placing within a video field a nunber
of lines.in which the regular color burst signals are replaced by copy
prohi bit signals forned of nodified cg|or burst signals which are phase
controlled as a function of vector resolution (or deconposition) of the
phases of the orthogonal phases (U and V) that make up the regular col or
bur st si gelles. bBust sigrnlcepypppsedidf tvestgnal s Woaugh dnt eflfadr éswi the t he
ACC circuits found in nmost TV nonitors. This is particularly suitable for

use in PAECYRT IbRESEI %Sg%%)st‘"@ﬁﬁeeﬁb?%ﬁ/e‘(? fRrMeY b yegtepe. 2 hhewaht8rs, in
general, use Lrcuit for omat i.¢, correctio rence
bet ween a F‘G‘}H nan(rzlg éfﬁ%‘éﬁbﬁ e\7eF° %oa (':Igll or s?ﬁﬂ%lw J‘%&efmgiﬁ% REE circuit
detects tQ¢me constant APC circuits using phase detection, but vector ¢ of

this burst eignal causes image disturbances in VCRs employing

short time constant APC circuits, thereby making the copy

prohibit function effective.

In the above explanation, thc color burst signal whose
phase is formed of vector a is referred to as color burst signal

a, and the color burst signal whose phase is formed of vector b

is referred to as color burst signal b. The coloxr burst signal

whose phase is formed of vectog ¢ is referred to as color burat
signal (-a) because vector ¢ corresponds to the inversion of
vector a. Similarly, the color burst signal whose phase is

formed of vector d is referred to as color burst signal b because

_ vector a is equal to vector b.

In this manner, by apptoprmately distributing
phase-controlled or amplztude-controlled colorx burst s;gnals in
selected lines within a field modified color burst signala can
induce image §isturbances in copied vidco s1gnals. Figs. BA

 through 8C show examples of such distributions. Fig. 8A shows a
distribution equivalent to Fig. 7, which is the basic arrangement
of the.modified color burst signals in accordance with the

presently described embodiment. In the basic arrangement, c¢olor

burst signal a, color burst signal b, color burst signal (-a) and



anplitude of the color burst signal, and controls the gain of the chroma
anplifier circuit to keep the color burst signal |evel constant. As a
result, the color depth, or saturation, of the displayed inmage is
automatically adjusted to be constant. Figs. 2 and 3 show typical - ACC
circuits. The ACC circuit of Pig.. 2 uses diode detection. A video signal
supplied 16 froma first video anplifier to an input termnal 100 is
anplified by a first band anplifier circuit 101 and fed to a second band
anplifier circuit (not shown). At the sane tinme, color burst signals are
extracted by a burst gate (not shown) 22nd supplied to a burst anplifier
circuit 102. The color burst signals anplified by the burst anmplifier

circuit 10318F rsrpPbighal ® hekhdisssded inyBeqGéRddliin ¢bAt tnddWaSl ines
transformer 103 and an ACC detector 104. In the ACC detector, the col or

burst si griak8) ste @tri¢| bpefarmt evecdlogk cfpgoleorb@stasdgdpblie Ohe and

supplied to an ACC anplifier circuit 105, which, in turn, control the bias
integrated phase detector output is seen to be equal to that for

a color burst signal having the reqular phase.

Fig; 8B shows an example in which the four-line
arrangement of Fig. 8A is repeated three times and the resultant
12 lines form a block of modified color burst signals.' In thie
arrangement, the copy prohibit function is attributed primarily

to the color burst signal (-a) diaﬁosed every four lines in a

block of modified color burst signals. Here, since the copy

prohibit effect is obtained primarily from the color burst sigmal
(-a) that appears every four lines, a strong copy prohibit effect
is not expected. Fig. 8C shows an example in which three lines

of the color burst signal (-a) are distributed in 12llines but
appear to-be concentrated to strengthen Lhe copy prohibit
function. In this example, the color burst signal (-a) appears
every two lines, and the color burst signal (b) appears,evp:y two
lines (i.e. they alternate) . Therefore, the integrated phase .

detector outbut is here again eqn&l to that of';he color burst

=

signal having the regulax phase.
" Fig. 9 shows an example of the appcarance of an image‘
as a result of the aforedescribed copy prohibit signal. "In this
exatple, the block of modified color burst signals having the
12-line arrangement shown in Fig. 8C is spaced apart by an

interval of 28 lines. This of course, simply is one example, and



voltage of the first band anplifier circuit 101. As a result,

the first band anplifier circuit is adjusted in response to changes in the
col or burst signal level. The ACC circuit of Fig. 3 uses phase detection.
Like the circuit of Fig. 2, a video signal supplied fromthe first video .
anplifier to input termnal 110 is anplified by a first band anplifier
Circuit 111 and supplied to a second band anplifier circuit; while color
burst signals are extracted by a burst gate (not shown). The extracted
color burst signals are anplified by a burst anplifier circuit 112 and
supplied to both a color sync circuit2sia a burst transforner 113 and an
ACC detector circuit 114. The ACC detector circuit includes a phase

det ect or othat awrangepknes miy beaempleyahce Foubexample. twoneert ARCUS r cui t
(not shown). Thc reference subcarrier, which is s

: chroni zed with the col or
burst si gHRE%S ¢% "AFISRFRCRIPry Purel 7ot g SBFh%@lo%‘i‘V\ng’&ﬁ“?v\o di odes D2

and DI CQQ%%&RS&biJE‘iBe1ines. may be used. As another example, the

spacing between every two blocké of modified color burst signals

t he gain of

may be changed. Also, blocks of modified color burst signals may

be distributed over the entire imagé. Although blocks of

modified color burst signals typically are distributed in
continuous fields, they may be distributed in discontinuous
_fields, for example, every two fields. Moreocver, the positions
of these copy prohibit blocks of modified burst signals may
change from field to field.

Fig. 10 shows an exaqple in which the present invention

is used in a system such as that shown in Fig. 1B configured to
produce an analog video signal from the digital signal reproduced
by a DVD player 3. A digital signal that had been compressed by
MPEG encoding techniques, for example, is read out from disc 6 by
‘an optical pickup 7 dnd'sﬁpplied to an crfor processing circuit 9
. through a preampiifier/waveform-ehaper/decoder 8. The error

processing circuit decodes the error correction code used to

encode the digital signal to correct errors that may be pres;;t
therein; and the output of error processing circuit 9 is supplied
co.a demultiplexer 10 which separates the video data, the audio
data and the control digital data from.the reproducea aignal.'
The video data is supplied to # video decoder 11 which

decodes the compressed video data and converts the decoded video



forward direction across the output of burst transfornmer 113. In the PAL
system enpl oyed in Europe, for exanple, the color burst signals are forned
as the vector conbination of subcarriers on orthogonal axes U and V, and
the burst signal is phase-inverted every |ine about the V axis.
Consequently, the reference subcarrier also is phase inverted every line
about the V axis in synchronismwth the col or burst signal. The col or
burst signals supplied fromthe burst transformer 113 to the phase detector
are conpared in phase with the reference subcarrier, and an output |evel
based on the detected phase di fferencé¥is produced at point Pin Fig. 3.
‘Accordingly, the relationship between the phase difference between the

ext r act ednfgraatiopniditoans aneloxddencaigrmlc atvickr igrsurrd igfet Pl and t he
detector output on the other . is as shown in Fig. 4, for exanple. The

det ect or t S8%Rbt 1% -a %ﬁﬁi?ﬁhﬁéﬁ §¢§F“Wﬁ€ﬁ'Wﬁgheg??d%F?§R50lor bur st
signal s anf,ddfi§ohetE SAGELIUPEBEE1RS SORe! fRud T dlISEed PIRIR L1 AEL eNCe -
0 ); and the detector output gradually decreases as the phase difference

| NCr easesssgnaAS ihOacxiiier explaihad bdlowelinnhesatdre debaske. difference in
err]180[err].

: ] _ [Accgrdingly, output terminal 16 is supplied with an analog video -

signal to which modified color burst signals have been

selectively added. The audio data from demultiplexer 10 is

‘decoded and converted into an analog audio signal by an audio

decoder 12, and the analog audio signal is coupled to output

terminal 17. A digital data decodex 13 separates and decodes the

- control digital d&ta that had beeﬁ recorded on diec 6. The
~ control digital data contains copy generation management system

data (CGMS), and a copy control signal is selectively produced as

a function of CGMS. The copy control signal is coupled to output -
circuit 14 to selectively control the addition of modified color
burst signals to the'recoﬁereq analog video signalf

Fig. 11 shbwa an example of output circui:ﬁ;4 that can

éroduce and inaert modified color buréé-éigngls into the
recovered analog video signal.'aé.explained abové. :iﬁ ﬁiié ?Tn
example, the AGC pulée system, represented by"#éc ﬁui;é éenerator
28, is used in qombination with the modified color burst signals
a, b, ¢ and d of tﬁe present inyention in order to further
increase the copy prohibit effect. The reproduced video signal
from video decodexy 11 is supplied to output circuit 14 as an

analog component aignal, for example. That is, input terminals



The detector output is supplied to an ACC anplifier circuit 115. In this
exanple, a transistor Tr2 of the ACC anplifier circuit is connected in
series to the emtter of the transistor Trl of the first band amplifier:
circuit 111 such that 18 the gain of the first band anplifier circuit:
111 is controlled in accordance with changes in the inpedance of transistor
Tr2 which, in turn, is responsive to the detector output supplied thereto.
In the AEC circuit shown in Fig. 2, using diode detection, the output of
the ACC detector circuit 104 depends of®t he nunber of cycles and anplitude
of the color burst signal and not on its phase. In contrast, in the ACC

circuit shpowyo gl g3 f%céf%bnghghﬁ@ﬁiﬂx%kﬁcgiéﬂhltd@%n@ﬂiﬂ&ﬂg(ﬁ sihe ACC
det ect or CIrCUIt 114 depends on the phase of "the color burst signal
relative spghdigt YOEnﬁhﬂul‘cﬁtf:ﬂ‘aﬂﬁ@EsSgW Ri-&r andrskYoec Fheslumimamem i f t he
phase of the color burst signal is inverted fromthat of the reference
subcarri epigmierefigr evpphieh hesandenerys Gexmépal 16Y through an adder

24.

The chrominance signals R-Y and B-Y are supplied to a
color encodex 25 which, as is conventional, produéea a carxrier
color signal {containing a color burst signal) with the carrier
being modulgted by orthogonal two-phase modulation. The carrier

color signal from color encoder 25 is supplied to an input
terminal a of e switcher 26 which is used to substitute a
modified colox burst signal for the regular color burst signal
thereby ihserting a copy proﬁibit signal into the video signal.
The output of switchexr 26 is éoupled to an output terminal 16C.

Supplied to an input terminal d of another switcher 27

‘is the color burst signal a generated by'a signal generator 31.

An input terminal ¢ of the switcher 27 is supplied with the color
burst signal b generated by a signal generator 32; and an input
.terminal e of the awitcher is supplied with the color burst

‘signal (-a) generated by a signal generatox 33. The output of

switcher 27 is coupled to an input terminal b of switcher 26, the
state of which is determined by the output from a timing

controller 35. That is, when the copy control signal recovered

by digitai data decoder 13 indicates that a copy of the recovered

video signal may be made, input terminal a is selected, and the

modified color burst signal is not substituted for the regular



detector may erroneously determ ne froman inverted col or burst signal,
particularly if sonme but not all of the cycles of the color burst signal
are inverted in phase, that the color burst signal |evel has decreased; and

as a resuit the ACC gain nmay be increased. Consequently, inage disturbances
may appear on TV nonitors in the formof stripes of color saturation. In
the present invention, the regular color burst signal is replaced in a

hori zontal |ine by a copy prohibit signal which is a nodified col or burst
signal produced by controlling the phase of at |east one of the orthogonal
vectors into which the regular color bggst signal in resolved. These
orthogonal vectors may be thought of as the usual U and V axes. Fig. 5

shows t hecelorybuigtesignal-heOpetjeg aatheg| bangyrvhens F—Qﬁa@?mf Fonk pel 19
(n+O thro h (n+3 in the PAL or PAL

tem hese, tens, the V
conmponent.® 1he 1AL G HU P A gRaRY °sﬁp|5kl?§sé ‘r§?1‘(/°erret S e ?"Z‘?/‘é%i i

l'i ne.
cannot be made, input terminal b is selected and the modified

color burst signal is substituted. Therefore, when the video

signal produced at output terminals 16Y and 16C is recorded by an
analog VCR, satisfactory images are not reproduced, thus

effecting the copy prohibit function. The control mode of

switcher 26 changes between input terminals a and b depending on
whether copying is perﬁitted; and timing controller 35 is
supplied with a sync signal separated from the luminance signal Y
in a sync separator circuit 34 and with the copy control signal

supplied to input terminal 36 by digital data decoder 13.

Adder 24 receives an AGC pulse from AGC pulse generator
28 and adds this AGC pulse to the luminance signal Y. The AGC
pﬁlse generator 28 selectively generates pseudo-sync (AGC) pulses
of the type shown in Figs. 21A and 218:if.c0pying is not

permitted. The generation of these pulsea is controlled by the

copy control signal supplied from data decoder 13 (Fig: 10) to

input terminal 36. When the AGC pulses are used, an irreguiar :

video signal is recorded due to the AGC operation during

recording.

Although not shown, the color buxst signal a and (-a)
exhibit the same amplitude but inﬁerted phase, and the color
burst signal b exhibits tLhe same thereto amplitude as color burst

signal a but differs in phase by 900 rclative thereto.



In the ACC circuit using phase detection, as shown in Fig. 3, the phase of
the reference subcarrier supplied.to the center point between the diodes D
and D2 coincides with the -U axis shown in Fig. 5 and, thus, is not
affected by the V axis phase inversion of the color burst signal. As a
result, the phase detector output for the color burst signals in |lines
(n[err]l) and (n+3) exhi.biting. -V phase is equivalent to the phase
detector vbutput for the color burst signals in lines (n+Q and (n+2)

exhi biting =V phase. Therefore, the v&ttors of the color burst signals for
lines (n+l) and (n+3) can be expressed as (n[err]l)[err] and (n+3)* by

I nverting,the polari of. the V_axis conponent as shown (n Fig. 6 Now,

si nce theT;ﬁﬁ’éesgoﬁfét étr(t:’%éo?m%% PRS PoroY relgr‘e cf‘éﬁ‘r“?iln‘gé“agr gei &8 and

added, foue vEC&DinEinaREChighdll Yehbrht8F< 132 GRa2)3 anthd Mher EbBdt Gudseal | in
the sane direction can be obtained as the ACC detector outputs. On the

ot her handgignht §&tah chtilhecawtler tobtaduedus Supdgnby s invgrtdingt hbe ecalent or s
(n+0), (n+l)[err], (n+2) and (n+3)[err] for lines (n[ferr]Q), (n[err]l),
(n[err]2) BHFEY(AIERH B tEom Bronals Generater B3l &t ¥ping[an AnvEsker)

Ther of or o, Sk, ARt chr8r Ry, iSng) W eeiati B30 5 EEHERH 2) [ er )
. : shifting the phase of the color burst signal a by a 90o phase
shifter.
Anothex embodiment of the preasent invention is
il;ustrated in Fig. 12 which shows an example of phase control of
the coloxr burst signal wherein the wodified color burst signal is
produced by shifting the phase of the regular color burst sighal

by 90c. Moreover, this 90¢ phase shift is provided in six

¢
continuous lines, from lines (n+0) through (n+5) as shown in Fig.

12, in 6rder to enhance the copy prohibit function. (Solid lines
in Fig. 12 indicate the actual phase of the color burst signal
and broken lines indicate the non-shifted phaée of the regular
color burst eignal which is modified by the present invention.)
_'By grouping these six lines as one block of modified coloxr burst
signals and by distributing the blocks in the same manner as the
embodiment described above in Figs. 8 and 9, an improved copy'

prohibit operation is obtained. When two to six continuous lines

- of the modified color burst signals are distributed throughout an
image with intervals between these lines of modified color burst
signals of 20 to SO0 lines of regular color burst signals, image

disturbances can be made effectively to ensure the copy prohibit



are related to vectors a, b, c[err] and d; and vector a may be thought of
as equivalent to vector (n[err]0), vector b may be thought 20 of as

equi val ent to vector (n+l)[err]. vector c[err] nay be thought of as

equi valent to vector (n[err]2), and vector d nay be thought of as

equi valent to vector (n[err]3)[err]. This is shown nore particularly in
Fig. 7 wherein vectors a, b, and d have a phase difference fromthe regul ar
color burst signals that is as snall as 45[err], whereas vector c¢ has a
phase difference fromthe regular color_burst signal in Iine (n+2) of

135[err]. In this enbodi nent, the regul%ﬁ col or burst signals are repl aced
by vectors a, b,

c and d mﬁtqlvector c havi ng | ar ge phase, dj fference
fromthe FEBEFP" buFdB-stihate eﬂ?élf:éb}’éd%??é'ﬁt th8ct EBRERIRME the copy
prohi bit gjgn u ohi hd. 1 Gonyi o n I Qr. bur st
si gnal is%%%aggé%oﬁﬁgb%ﬁgggc%&éﬁ%ﬁﬁgngx%ﬁgHg¥hgcgags%ﬁ§ﬁ5§%g%§ﬁd§9 ?ﬁ%. 6
and 7 to forgpirBeentislithecditor DbutidnSbeShadididdsedLbh Bldst @FgRfigent .

Phase’ .
over a plurality of lines, e.g. four lines, and region S
represents the distribution of regular color burst signals over a

plurality of lines, e.g. 30 lines, with regions P and § being

alternately arranged in each field.

Fig. 13B shows an example of different distributions of
lines of modified color burst signals in region P and lines of
regular color burst signals in region S. Signal-1 through
Signal-3 are examples in which the modified color burst signals
are distributed in units of 40 lines (6 lines of modified color
burst signals being separated.by 34 lines of regular color burst
signals, or 4 lines of modified color burst_signals being
separated by 36 lines of regulaxr color burst signals, or 2 lines
of modified co}or burst signals being separated by 38 lines of
regular color burst signals), and Signal-4 through Signal—Glafe
examples in which the modified color burst signals are

_ distributed in units of 34 lines. Depending on the number of
lines of modified color burst signals and Lhe number of lines of
regﬁia: color burst signals in the distribution pattern, the
effect of disturbanceé in TV receivérs or video tape recorders
varies. More sgpecifically, the more lines of modified color

burat signals in region P, the larger the disturbance in video

tape recorders. However, there is also the possibility that this



control preferably is effected on the orthogonal” axes, such as the Uand V
axes, although it is contenplated that a desired phase difference fromthe
normal (or regular) color burst signal can be produced directly as the
nodi fied burst signal. As expl ai ned above, the conposite vector fornmed by
summ ng vectors (n+0) through (n+3) and the conposite vector formed by
summ ng vectors a through d are equal. Therefore, in the ACC circuit using
phase detection, if the detector outputs are integrated over these four

lines, no difference appears in the output resulting fromthe col or bursl
si gnal composed of vectors (n+0O throu

(n[err]3) and the output resulting
fromthe _21 cqlor burst, signal conposed of vectors a through d. That is,
the col or“bth HFONER AN WHesiprd B et uRgPAE LMY, EeCoi ¥eZP (thaugke d
produces |+ ce.tg.t V_mni tar Lch enqploy, | png tine
const ant c%%&??g %éio%glggﬁggeg%%%cﬁaftgﬁ?e%m{\/Lé)ctgg?nsc/l o?" thi's“BUr st

signal caur®s HaP@Brlbsénrdipieds WRiM RHMRARhOYHIY copy prohibit
signale. On the other hand, when a smaller number of lines of
modified color burst signals are provided in region P,.
disturbances to TV receivers are less likely to occur, but also
the copy prohibit effect on video tape recorders is reduced.
Therefore, an appropriate balance between the number of lines of
modified coloxr burst signals in region P and the number of lines
of regular color burst signals in region S$ should be chosen on a
- cage by case basis. When the number of lines containing regular
coloxr burst signals is five to ten times the number of lines

containing modified color burst signals} copy prohibition can be
more effective.

It also is contemplated that the relationship between
the number of lines in region P and the nuwber of lines in region
S be varied, depending upon the scenes in the video program. For
‘exawple, a combination of lines in regions P and S causing a
| larger image Q;ptgrbgnce_may be chosen for scenes with movewiénts

because movemént tends to conceal the image disturbance; and a
combinaﬁion of lines in regions P and S causing less image
disturbance may-bé chosén for scenes with less movements because
image disturbance is more noticeable when there is little
movement. In this manner, image.disturbances caused by region P

can be made more conspicuous for video Lape recorders but less



short tinme constant APC circuits, thereby making the copy prohibit function
effective. In the above expl anation, the col or burst signal whose phase is
formed of vector a is referred to as color burst signal a, and the col or
burst signhal whose phase is fornmed of vector b is referred to as col or
burst signal b. The col or burst signal whose phase is fornmed of vector c is
referred to as color burst signal (-a) because vector ¢ corresponds to the
i nversion of vector a. Simlarly, the color burst signal whose phase is
formed of vector d is referred to as color burst signal b because vector d
is equal to vector b. In this manner, B§ appropriately di stributing ,
phase-control |l ed or anplitude- controlled color burst signals in selected

| i nes wit APRigeals dn ﬁﬁd??qqaﬁeEGIorThﬁwkﬁPQ§|gﬂa¥%S¥Rn1P|Hd@c%#guqmgé

di sturb d.vid . 8A th BC sh | f
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which is Qgﬁbpg§¢§bﬁy'hgggggﬁggﬁgy:dthe modi fied color burst signals in
accordance wth the preSently scri bed enbodinent. In the basic

arrangenent, col or ditfcel thignahbciiimeak06f DLl lprekgnal itventdbar s S| gnal
(-a) and

the phase of the regular color burst signal by only 900, a block

of modified'color buxst signals can be produced by phase shifting
.only the first line in a sequence of regular burst signals. For
example, a simple one line delay circuit may be used to shift the
phase in theiseqpence of regular color burst signals; and the
block of modified color burst signals will be selected by a

switcher. Therefore, the process for producing copy prohibit

signala is easy, and the circq}t arrangement therefor is simple.

Figs. 14 and 15 show examples of the distribution of

regions P and regions S in different fields. In the exawmple of

Fig. 14, the positions of regions P in the first field are offset

" from the positions of regions P in the second field. By locating

regions P in different positiona in the fields, flicker can be’

produced while the images are displayed. .In this example,

offeetting is obtaihed by positioning each region'P in the second
field at the center of each region S in the first field. As a
result, the displayed image appears to include a uniform
distribution of regions P, and therefore looks as if it includes
modified color burst signals over twice the number of lines in

each field. Thus, image disturbance is enhanced.



22 col or burst signal b are disposed in sequence in continuous |ines (n+O
to (nt3) to formone block of color burst signals. The integrated phase
detector output is seen to'be equal to that for a color burst signal having
the regular phase. Fig. 8B shows an exanple in which the four-1line
arrangenment of Fig. 8Ais repeated three tines.and the resultant 12 lines
forma block of nodified color burst signals. In this arrangenent, the copy
prohibit function is attributed primarily to the color burst signal (-a)
di sposed every four lines in a block of nodified color burst signals. Here,
since the copy prohibit effect is obtagped primarily fromthe col or burst
signal (-a) that appears every four lines, a strong copy prohibit effect

S
not expect ed. F| g. "he® JEGRENS P AL GHLELT FORHEE 1Rt ﬁggenl’r'h&‘gof 1%he color
bur st signal .

fr ar concentrated
to strengf?ﬁ§$ Eétgééﬁﬁgﬁgo %g %S§L|1ct|§ﬁkénﬁ§ t%%?lggg%bISJé% Eg col or burst
signal (-f)icKeedkSinstability due to the asymmelLry of the respective

fields. These TV disturbances can be prevented by locating

regions P in the same position in all fields, as shown in Fig.
15. Although the arrangement of Fig. 15 diminishes the image

d;stufbances induced in images copied by video tape recorders as

compared with the arrangement of Fig. 14, the Fig. 15 arrangement

alleviates image disturbances in TV receivers when an original

video signal containing copy prohibit signals (as reproduced by

the apparatus of Fig. 10) is supplied to the TV receiver for
display.
]

It will be appreciated that although the distribution
of modified color burst signals in regions P has been explained
with reference to the embodiment shown in Fig. 12, the -
distribution of regions P and S is equally appliceble to the
first deascribed embodiment shown in Figs. 6-8.

Output circuit 14, explained with xeference to Fig. 11
in relation to the burst phase inversion embodiment, can be -
adapted for use in the 900 phase shift embodiment of Fig. 12.
Hexe, only two of the signal generatoxs 31, 32 and 33 are needed.
Aiterﬁétive}y. the modified (i.e. 900 phase-shifted) color burst
s1§na1 may be produced by generating the color burst signal
having regular phase and by delaying the regular phase burst

signal by one-line delay, for example, as mentioned above



every two |lines, and the color burst signal (b) appears every two |lines
(i.e. they alternate). Therefore, the integrated phase detector output is
here again equal to that of the color burst signal having the regul ar
phase. Fig. 9 shows an exanple of the appearance of an inmage as a result of
t he af oredescribed copy prohibit signal. In this exa hple, the bl ock of

nodi fi ed col or burst signals having the 12-1ine arrangenent shown in Fig.
8C is spated apart by an interval of 28 I|ines.

This of course, sinply is
one exanpl e, and 23 other arrangenepis nmay be enpl oyed. For exanple, two
conti nuous bl ocks of nodified color burst signal s, each bl ock bei ng
conprised of 12 lines, may be used. anot her exa t he spacing between
every two bl ocks of®nthf rio¥gIerg e Tﬁﬂdgf“egFﬁnd}tée 115% Ryrstgeeriad so,

oge. A PRor S, BRLOE SR, pELAURL S JREpbE, 4 S WU PR RS St e

rst s typi ca y are
dlStrIbUthrbﬂ signals. For example, if the burst period contains 10

cycles or the regular color burst signal, all 10 cycles are

replace by 10 cycles of the phase-inverted or 90° phase-shifted

modified color burst signal. But, this invention is not limited

solely to such full period substitutions. For -example, as shbwn

in Fig. 16, three cycles or 2.5 cycles may be added to the 10-

cycle period of regular color burst signals, and the first 8

cycles or the first 7.S'cyc1es may be replaced by 8 or 7.5 cycles

of modified color burst signals. The remaining S5 cycles in the

burst period maintain the same phase and amplitude as the reqular
R |

color burst signals. That is, these remaining S cycles may be

thought of as 5 cycles of the regular color burst signal.
It may also be possible to fully invert the phase of
the color burst signal, as shown in Fig. 17, which differs from

the modified color burst signal shown in Fig. 7 or the modified

colox burst signal shown in Fig. 12. This possibility, however,

is not recommended because the phase-inverted color burst signal
containe a component in the positive direction of the U axis, -

which is not contained in the regular color burst signal, and is

likely to cause a disturbance in the ACC circuit of the TV

monitox. Preferably, when the modified burst signal in

accordance with the present invention is produced, it is best to



continuous fields, they may be distributed in discontinuous fields, for
exanpl e, every two fields: Mdireover, the positions of these copy prohibit

bl ocks of nodified burst signals nmay change fromfield to field. Fig. 10
shows an exanple in which the present invention is used in a systemsuch as
that shown in Fig.. 1B configured to produce an anal og video signal from
the digital signal reproduced by a DVD player 3. A digital signal that had
been conpressed by MPEG encodi ng techni ques, for exanple, is read out from
disc 6 by an optical pickup 7 and sup@ied to an error processing circuit 9
t hrough a preanplifier/waveform shaper/decoder 8. The error * processing
circuit decodes the error correction code used to encode the digital signal
to correcavadd ghsfring they phasprefSdhe bhestisiysaidbyhen ;aamquat thater r or
processing cjrcuit 9 is_sugglied fo a denmultiplexer 10 which separates the

vi deo dat BT THE%aBdPR° Ht's ﬁﬁefﬁ%PQxﬁﬂﬂPBPeEﬁgﬂ%ﬁﬁg §88a° fPUR t he reproduced
e e SPL AL AR S R oo
applicable to adding modified color burst signals to composite

signals containing superposed luminance and carrier color
signals, as well aé to component color video signals aa depicted
in Fig. 11.

_ The copy control Signals uscd in Figs. 10 and 11 may be
generated on the basis of pre-recorded CGMS data added to the

digital video signals recorded on disc 6, for example. Fig. 18A

shows an example of 2-bit CGMS data'as follows:

00: approve copy

0l: undefine@'or spare

10: approve 1st generation copy
11: | prohibit copy

If CGMS daga is intended to control only digital

copying, Ehen'é'flég or flags which determine whetber an analog

f coﬂficﬁh'hé mé&é, namely, triggef bits'inétfhéting'the generation
of an éﬁaloélcdpy prohibit signal to be inserted into the analog
yideo signal, may be formed separately from the CGMS data. Fig.
18B shows such an example in which trigger bits *00" mean that
analog copy prohibit signals are not to be generated and trigger
bits “01" mean that only the AGC signal used in the AGC pulse '

system should be generated as the analoyg copy prohibit éignals.

Trigger bita "11" mean that the AGC signal and the modified color



24 information into an anal og video signal which is supplied to an out put
circuit 14. The output circuit 14 uses the present invention to prohibit
copying of the thus recovered anal og video signal in a manner expl ai ned
bel ow in greater detail. Accordingly, output termnal 16 is supplied with
an anal og video signal to which nodified color burst signals have been
sel ectively added. The audio data from denultiplexer 10 is decoded and
converted-into an anal og audi o signal by an audi o decoder 12, and the
anal og audi o signal is coupled to outpyy termnal 17. A digital data
decoder 13 separates and decodes the control digital data that had been
recorded gn disc 6. The, control digital data contains copy generation
managenmenPYESs (e Fr a4 B LIS 3 a AAVEE TSy TBoAET MG YA LR sthee PEEEEYE|
produced - agvénd WWaCireg. 0f) JA¥R1aTHE f%a%%gt.ro 1&{&%%' % COYTU!%'i g to
or of “rEdTT i

output circuit 14 to selectively control the additi ®col or

burst signabs may tecundedirredoanabdg as dparsi gied) , fingseldi howg«an
exanple of output circuit 14 that can., produce and insert nodified col or
bur st sigﬁgysbgrﬁng:ﬁ@ mean that the wmodified color burst signal using

90° phase shifting in accordance with Fig. 12 of the present_.

invention, together with the AGC signal should be generated. It

is appreciated that a total of four bits, containing CGMS and"

triggex bits, may be used as copy prohibit information to control

the making of an analog copy.

Although Fig. 18 has been described in the context of
controlling the generation of copy prohibit signals according to

the AGC pulse system and controlling Lhe generation of copy
4

prohibit signals in the form of modified color burst signals

using the present invention, this invention is not restricted

solely thereto. That is, by supplying corresponding trigger bits
independently of the data decoder 13 shown in Fig. 10, the copy

control signal can be generated satisfaclorily.

Various techniques may be used for recording CGMS on a

recording medium. Digital VCRs employ data. arrangements as shohp.

in Figs. 19 and 20. Fig. 19 shows the construction of a VAUX

(video.guxiliary data) pack, which is a pack having the pack

header of (01100001). Recorded in this pack is CGMS data as the

most-significant two bits of byte PCl. The definition of this

CGMS ‘data is the same as that shown in Fig. 18A, for example.

The copy source bite in PCl are defined as follows:



recovered anal og video signal, as explained above. In this exanple, the AGC
pul se system represented by AGC pul se generator 28, is used in conbination
with the nodified color burst signals a, b, ¢ and d of the present
invention-in order to further increase the copy prohibit effect. The
reproduced video signal fromvideo decoder 11 is supplied to output circuit
14 as an anal og conponent signal, for exanple. That is, input termnals

25 21, 22" and 23 receive the Iun1nance35|gnal (containing a sync signal) Y
and chrom nance signals RY and B-Y. The |lum nance signal Y is supplied to
an out put term nal 16Y through an adder 24. The chrom nance signals R Y and

B-Y are supplied tooa chherviaReodesnb WhiaCbopRAStdch GARYSHIdQRREL, Produces
a carrier color signal (containing a color burst signal) with the carrier
bei ng nodul at ed by 93¢t hbgdritideowsighak eiemadgbryi brem Rigicak raenceol or
signal from col or ngodgéagé I's supplied to an input

11l:  no information. -

The copy generation bits in PC1 are defined as:

00: The video asignal is a first generation copy

01: The video signal is a second generation copy

10: The video signal is a third generation copy

11: The video signal is a fourth generation copy.

Fig. 20 shows the construction of an audio auxiliaxy
data (AAUX data) pack relating to the audio signal recorded on a
digital VCR.

The header of this pack is (01010001). Recorded in

the PCl byte of this pack is CGMS data in the same form as in the

VAUX pack. When the CGMS data included in the input video signal

to be recorded means that only one generation may be copied, the
CGMS data on the tape is rewritten to “prohibit copy" when that
input video signal is recorded. |

When the dig1ta1 video signal is recoxrded on a DVD
diec, the data is recorded in aegments such as sectors, and a
sync sxgnal and a header are added to the head of each segment.
Information for copy control eimilar to that discussed above is
recorded in the header.

As explained above, the copy prohibit signal according
to the present invention is formed of phase-controlled color

burst signals. Phase control may be achieved by controlling the



termnal a of a switcher 26 which is used to substitute a nodified col or
burst signal for the regular color burst signal, thereby inserting a copy

prohibit signal into the video signal. The output of switcher 26 is coupl ed
to an output termnal 16C. Supplied to an input term nal d of another

switcber 27 is the color burst signal a generated by a signal generator 31.
An input termnal c¢c of the swtcher 27 is supplied with the col or burst
signal [err] generated by a signal generator 32; and an input term nal
[err] of the switcher is supplied with the color burst signal (-[err])
generated by a signal generator 33. Tg output-of switcher 27 is coupled
to an input termnal b of switcher 26- the state of which is determ ned by
the output froma timng controller 35. That is, when the copy control

si gnal r&dgper e ee Afgthal verharsddebaerhich ithei phees athghearedp\anof t he

recover ed vi dep signal .be nade, .input term nal Is selected, and the
modi fi ed SH8r gaﬁfgt%ﬁ%ﬁérei EeﬁPgt"egubgﬁ‘?’[ﬁ%(f"f' ohi e 36
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copy prohibit effect on VCRs, image disturbance on TV monitors

which display the original (non-copied) copy prohibit signal can
be reduced significantly.

The color burat signals for prohibiting copying
according to the present invention are equivaleﬁt to reqular

color burast signals in terms of vectors. Therefore, in the ACC

circuit of a TV wonitor, the copy prohibit color burst signals
are acted upon as if they are regular color burst signals, and no
adjustments to compensaté foxr ACC-derived disturbances to TV
monitors are required. Therefdre, even when several TV monitors
having different ACC circuité are connected or if ACC circuits
for the main screen and sub-screen of a single TV monitor (é.g.,
picture-in-picture) have different characteristics, residual
error is avoided and re-adjustment is not necessary.

Moxeover, the modified color burst'signals which
constituée the copy prohibit signals according_toﬂthe éresen;.
invention may replace the entire waveform of thé.iegular color
burst aignal or oniy a bortion (i.e., less than all of the
cycles) of that waveform.
| While the present invention has been particularly ghown
and described with reference to certain preferred embodiments it
will be appreciated that variogs changes and modifications may be

made without departing from the spirit and gcope of the



color burst signal. On the other hand, when the copy control signal

i ndicates that a copy of the recovered video signal cannot be made, input
terminal b is selected and the nodified color burst signal is substituted.
Therefore, when the video signal produced at output termnals 16Y and 16C
is recorded by an anal og VCR, satisfactory inmages are not reproduced, thus
effecting the copy prohibit function. The control node of sw tcher 26
changes between input termnals a and b dependi ng on whet her copying is
permitted; and timng controller 35 ¥4 supplied with a sync signal
separated fromthe |um nance signal Y in a sync separator circuit 34 and
with the GoRWeGBALT Ofc SildRAtesddW) i@l rboidpUinatei RNalaids by digital data
decoder 13. Adder 24 receives an AGC pul se from AGC pul se generator 28 and
adds t hi sid(e@preked to inmdudentheanowsiigeat s Ythakhdagk€open sh.sgénsedt or 28
sel ectively generates pseudo-sync (AGC) pul ses of the t_%/pe shown _in Figs.
21A and 2%8 {ghangeei A iasltmnagev%trt*@&. FME PR&TECesrEAPed. andsalpul ses s
controll ed by the.co control signal .supplied fromdata decoder 13

(Fi g.10) £8% ‘hap]lﬁ“ttsegﬁfﬁ%tr“%. Wien the AGC pul ses are used, an irregul ar
video signal is recorded due to the AGC operation during .



recordi ng. Although not shown,

the color burst signal [err] and (-[err])
exhi™bi T The Sane anpiitude but i

I nverted phase, and the color burst signal b
exhl eto anplitude as color burst signal a but differs in
phas l“ﬂlenﬂuﬁ“m i ve thereto. 27 Therefore, the enbodi ment of

out put« Cler be changed so as to elimnate signal generators 32
and 33; and the color burst signal (-a) still can be obtained sinply by
inverting the color burst signal [err] fromsignal generator 31 by using an

inverter, for exanple, and the color MW#& st signal b still can be obtained
by shifting the phase of the color burst signal a by a 90[err] phase

shifter. éﬁgtggrcggggginent of the present invention is illustrated in Fig.

12 which 584 of phase control of the col or burst signal
wherein the nodifigd cqlpgarbuaétf&a PRohib st P UYEFInEYg ¥ Tl BHaidy Phase
of the regular color burst signal

video signal of the type having plural lines of video signals and

regular burst signals included in said lines, comprising:

-modified burst signal generating means for
generating ﬁodified burat signals whose phase is controlled in
plural continuous lines such that an average value of phase
vectoxrs derived f¥om said controlled phase, over said plural
continuous lines, is substantially equal to the average “value of

the phase vectors of said regular burst signals over said plural

continuous lines; and

replacement means for replacing said regular burst

signals in said plural continuous 1ineSIWith said modified burst

signals. .

2. The apparatus of claim 1 wherein said modified
burst signal generating means includes phase control means for
controlling the phase of at least one ortLhogonal component into

which the phase of said regular color burst signal is resolved,
therehy generatxng eaid modified first signal.
3.

: The-apparatus of claim 2 wherezn the phase of. said
one orthogonal-componen; is controlled to produce in selec;gd
lines a modified burst signal whose phase differs from the phase
of said regular burst signals by an amount that is greater than
the phase difference of said modified burst signals in other

lines; and wherein said replacement means. is operative to replace



by 900. Nbréo&er, this 900 phase shift is provided in six continuous |ines,
fr om H-nres—{n+3)—threugh- (n+5) as shown in Fig. 12, in order to enhance the
prohi bit function. (Solid lines in Fig. 12 indicate the actual phase

copy (

of the”m m HI!H ”al and broken lines indicate the non-shifted phase
of thellf ' ; rst signal which is nodified by the present

I nvention.) By grouping these six lines as one bl ock of nodified color
burst signals and by distributing the blocks in the same manner as the
enbodi nent described above in Figs. 8 and 9zgan inproved copy prohibit
operation is obtained.- When two to six continuous lines of the nodified

color burst signals are distributed throughout an inage with intervals
bet ween t Badi@ FeRHAYPUFHE Figpatey|withh b mefifbed lmrst aigned Pfnes of

regul ar col or_burst si | s, image disturbances can be pade effectively to
ensure t hE¥EdpS~F %i%{‘]‘%fei'igc? URET T OIS Sylgﬁegcﬁ%h%tl?]dﬁlally shows the

Lggggncon%ghgiggbégxyﬁgégq (900 phaseishifted? color burst signals, wherein

4. The apparatus of claim 3 wherein said phase
difference of said modified burst signals in said other lines
fxrom the phase of said regular burst signals is wminimized.

5. The apparatus of claim 2 wherein the phase vector
of said regular burst signal is resolvable into U and V
orthogonal components and said phase control means is oéerable to
prodﬁce a phagse inversion of said V component in selécted lines.

6. The apparatus qf claim 5 wherein said continuous.
lines are lines (n+0); n+1),'(n+é) and (n}ﬁ), where n is an
integer, and the phase inversion‘of said Vv componént is produced
in line (n+2).

7. The apparatus of claim 1 wherein said replacement
means is operable to replace said regular burst signaia with said

. modified burst signals'in blocks of continuous lines, with J
_é succeseive blocks being separated by several lines containing
| said regular burst signals. - |
| 8. The apparatus of claim 7 wherein said blocks of

continuous lines congtitute a first region and said several lines
constitute a second region; and wherein said first region is
located in one filed of a frame at different positions in said

one field than the locations of said first region in the other

field of said frame.



P represents the distribution of nodified color burst signals over a

pl ura four lines, and region S represents the

distri ular color burst signals over a plurality of lines. e.g.
30 i E ll M P and S being alternately arranged in each field.

Fi g. Ie of different distributions of Iines of nodified
col or burst S|gnals inregion P and lines of regular color burst signals in
region S. Signal-I through Signal-3 are exanples in which the nodified
color burst signals are distributed in4fhits of 40 Iines (6 lines of

nodi fied col or burst signals being separated by 34 |lines of regular color

burst signals, or 4 lines of nodified color burst signals being separated

by 36 |ines of regafar s @rPPBﬁFE‘t‘-’s‘?E)rf&Ias‘“‘ drwhergife $adfl RYRFHS élf col or
bur st S|gnals bei ng

arat e 38 I regul calor bur nals)
and -Si gnaf >4 ﬁ%ﬁfg%lglgna. ig‘g¥§ exan%ﬁ reﬁl ég ﬁ?ldhﬁﬁv?FS%
burst si geéhécﬁ{ufted'astséb@hﬁ 6k didnlUNhhd meé’eﬁd 'sQQé f%%@Gnoi‘st he nunber
of lines of nodified color burst signals and the number of | ines of regular

col or bur dbcateghairs dne Eheldict rd [fubimenapatlicraumet pos bt f@actinobaild séng bances
in TV receivers or video tape recorders

field as the locations of said first region in the other field of

said frame.

10. the apparatus of claim 1 wherein said replacement
means in operatiie to replace all cycles of said regular burst
signal in eaid plural contjinuous lines with said modified burst
gignals.

11. The apparatus of claim 1 wherein said replacement
means is operative to replace'only Qome of the cyélee of said
regular burst signal in said plural continuous lines with said
modified burst signal to produce burst intervals contaiﬂing both
said reqular and said modified burst signal cycles.

12. ‘The apparatus of claim 1 wherein said modified
burst signa} generating meane is operative to produce wmodified
burst signals having a line-to-line phase sequence in said
continuous lines that differ from the line-to-line phase
sequence of said regular burst signal in said continuous lines.

13. The apparatus of claim 12 wherein the phase of
said modified burst signal in said line-to-line phase sequence

differs from the phase of said regular burst signal in said line-

to-line phase sequence by 900,



varies. Mre specifically, the nore |ines of nodified color burst signals
in region er the disturbance in video tape recorders

. However,
there the possibility that this 29 will produce an undesired
distu ‘ﬂ E@ "nlvers that are supplied with an origina

copy- prote

ignal (i.e., one that has not been copi ed) which
contains the copy prbhlblt srgnals On the other hand, when a snmaller

nunber of- |ines of nodified color burst signals are prOV|ded in region P.
di sturbances to TV receivers are less likely to occur, but also the copy
prohi bit effect on video tape recordef$ is reduced. Therefore an

appropri ate bal angg bepwegn,} N An WHies 81 ¥gg| cQi, ur st
signals in region P ané ﬁe ﬁﬂ'g gﬁ?“Tlﬁeshbf redﬂ ar céﬁg? %ﬁﬁgtqglgnals
in regi oRre sterdd o pRaFBICIObYA d3aSLabyv idRe phasessinleieahbes yurber of

lines containing regular color burst signals is five to ten times the

nunber ofwhiichean comtlaianivadeaneiidriadd ieotierivrd.stsaddgadgsialcopgepr ohi bi ti on

can be signals including copy prohibit’data fxom which said analog video
signal is modified 8o as to be viewable on a TV monitor but not
copyable on an analog video recorder, said copy prohibit data
causing replacement in plural continuous 1inee of said analog-
video signal of reqular burst signala in said continuocus lines
with modified burst signals whose phase is changed from the phase
of said regular burxst signals such that an average value of phase
vectore of said modified burst signals is substantially equal to
an average value of the phase vectors of said regular burst
signals over said plural conti;uous.lines.

15. The recording medium of claim 14 wherein said

continuous lines are lines (n+0), (n+l), (n+2) and (n+3), where n

is an integer; wherein, the phase vectors of said regular and
modified burst signals are resolvable into oithogonal U and V
components; and wherein the phase of the modified burst signal is

changed by phase-invexting the V component in line (n+2).

16. The recording medium of claim 14 wherein said copy

prohibit data causes said regular burst signals to be replaced by
said modified burst signals in blocks of continuous lines, with

successive blocks being separated by several lines containing

said regqular burst signals.



nore effective. It also is contenplated that the relatlonshlp bet ween t he
nunber—of |l ines—in—+egten P and the nunber of lines in region S be varied,

de endlng upon the scenes in the video program For exanple,

h :mll“l'mlumuﬂ umlland S causing a |arger inmage distur bancz1 Srggbiogatlon
chose

novenent s because novenent tends to conceal the
i mage d |sturbance and a conbination of lines in regions P and S causing

| ess i mage di sturbance may be chosen §or scenes with | ess novenents because
i mge di sturbance is nore noticeable when there is little moverment. In this

manner, inmage disturbances caused by region P can be nade nore conspi cuous

for video tape reqqrdefre Hdcok838g medUnlIQk! €€20h O d Nuh¥rESEMY S The
lines in region P and region S shown as Signal-1 through Signal-6 are only

exanpl es plankls cifheoncdbnpburmatliines caysthiacopt EdrstSiregdohhasd esegiarli nent  of
the present invention shifts
several lines constitute a second region; and wherein said first
region is located in one field of a frame at different positions

in said one field than the locations of said first region in the

other field of said frawe.

18. The recording medium of claim 6, wherein said

blocks of continuous lines éonstitute a first region and said
several lines constitute a second région; and wherein said first
‘region is located in one field of a frame at the same poéition in
said one field as the locations of said fixst region in the other

field of said frame.

A}
19. The recoxding medium of claim 14 wherein said copy

prohibit data causes all cycles of said reqular burst signals in

said plural coniinuous lines to be replaced by said wmodified
burst signale.
~20. The recording medium of claim 14, wherein said

copy prohibit data causes only some of the cycles of said regular
burst signals in sgid plural continuous lines to be replaced with
said modified burst signals to produce burst intervals containing
both said regular and said modified burat signal cycles.

211 The recordihg medium of claim 14 wherein said copy

prohibit data causes said modified burst signals to have a line-

to-line phase sequence in said continuous lines that differs from



t he phase of the regular color burst signal by only 90[err], a block of
nodi fied color—burst—signal s can be produced by phase shifting only the

first line in a se e of regular burst signals. For exanple, a sinple
one i m\mnﬂ“mmﬂ‘:ﬁﬂ!\my be used to shift the phase in the sequence of
regulax nal s; and the bl ock of nodified color burst signals
will be *selfected by a smﬁtcher Therefore, the process for producing copy
prohibit -signals is easy, and the circuit arrangenment therefor is sinple.
Figs. 14 and 15 show exanpl es of the #¥stribution of regions P and regions
Sindifferent fields. In the exanple of Fig. 14, the positions of regions

Pin thetf’\érﬁinéJt%l 41 3E CoddeS BeqlEAB 11 QI LeGPE OBl SR s Bnt he

second field By locating regions P in different positions 1n the fields,
flicker @amdbeoqﬁxnmonsdlmh¢de the images are displayed. In this exanple,

offsetting is obtained by positioning each region P in-the second field at
the center of each?zr engbﬁ FGrding reasem fafelcdaim/@l rhergint the Irbadiespl ayed

I mage app e uni for di.stribyti.on eqgions P. and therefore
| ooks as Saﬁ nd%uéfé% nﬁd?¥| ng 5P By 1%$Fg§3r£ é%uﬁhafﬁni% 4 hunmber
of lines dlrff%i"ﬁhffétﬁltdte PhiSe o108 adkeGu PAME oS 8GRANGE said Line-

to-line phase sequence by 90¢,.

23. A method of prohibiting copying of an analog video
signal of the type having plural lines of video signals and
reguiar burst signals included in said lines, comprising the
steps of:

generating modified burst signals whose phase is
controlled in plural continuous lines such that an average value
of phase vectors derived from said controiled phase, over said
plural continuous lines, is substantially equal to the average
value of the phase vectors of said regular burst signals over
gaid plural continuous linéa; and

replacing said regular burst signals in said
plural continuous lines with said modified burst signals.
| - 24. The method of claiwm 23 wherein said modified burst
signal is generated by controlling the phase of at least one
orthogonal component into which the phase of said regular color
burst signal is resolved.

'25. The method of claim 24 wherein the phase of said

one orthogonal component is controlled.to.produce in selected

lines a modified burst signal whose phase differs from the phase



31 When regions P are distributed as showmn in Fig. 14,

| mage di sturbances
may occw—i-h-sere—Fv—+ecei vers,

such as flicker or instability due to the

asynmmetry of the r ive fJeIds. These TV di sturbances can be prevented
byloct ﬁgm limtthe sane position in all fields, as shown in Fig.
15. Alt

ment of Fig. 15 di m nishes the inmage disturbances

i nduced 1 n | mges copied by video tape recorders as conpared with the
arrangerent of Fig. 14, the Fig. 15 arrangenent alleviates inage

di sturbances in TV receivers when anderigi nal video signal containing copy
prohi bit signals (as reproduced by the apparatus of Fig. 10) is supplied to
the TV eéceai@rredguladi bptsty.sighans| by b appuaci eiad ishateatéhailgh t he
distribution of nodified color burst signals in regions P has been

expl ai nédenPhase didfereace £ ve 18npedi Hast byRshnsignaisy in1othene

di stribytinQl, oLk Gl s AW 2ohTaf WA Y ABRRIGADLE Fe21bRE

8 are replaced with
the modified burst signal of greater phase difference
systematically over said plural continuous lines.

26. The method of claim 25 wherein said phase

difference. of said modified burst signals in said other lines

from the phase of said regular buxst signals is minimized.

27. The method of claim 24 wherein the phase vector of

said regular burst signal is resolvable into U and V orthogonal
components and said phase of at least one orthogonal component is

controlled by producing a phase inversion of said V component in

selected lines. v

28. The method of claim 27 wherein said continuous

lines are lines (n+0), (n+l1), (n+2) and (n+3), where n is an

integexr, and the phase inversion of said V component is produced

_in line (n+2).

29. The method of claim 23 wherein said regular burst

eignals are replaced with said modified burst's;gnals in blocka.
of continuous lines, with succeasive blocks being separated by

several lines containing said regular burst signals.

30. The method of claim 29 wherein said blocks of
continucus lines constitute a first region and said several lines
congtitute a second region; and wherein said first region is

located in one field of a frame at different positions in said



first described enbodi nrent shown in Pigs. 6-8. Qutput circuit 14, expl ai ned
W th reference—to—Fig-—1l in relation to the burst phase inversion

enbodi nmen e adapted for use in the goo phase shift enbodi nent of
Fig. 12. wam&ﬁlﬁuﬁhﬁl f the signal generators 31, 32 and 33 are needed.
Al t er nat , Mled (i.e. 90[err] phase-shifted) color burst signal
may be produced by generating the col or burst signal having regul ar phase

and by del ayi ng the regul ar phase burst signal by one-line delay, for

exanpl e, as nentioned above. 32 tn y,Be foregoing enbodi nents, the entire
burst period of regular color burst signals is replaced by nodified color

burst sigpabSeidid cRaaAMRhE, 1ddatliBRsPYE SdaiReriede COY RINIn1PneVSHHas or the
regul ar col or burst signal, all 10 cycles are replace by 10 cycles of the
phase-i nvéiedd of €3/deframphase-shifted nodified col or burst signal. But,

this invention is not limted solely to such full period substitutions. For
exanpl e, as shown 31. The method of claim 29 wherein said blocks of

continuous lines constitute a first region and said several lines
constitute a second region{ and wherein said first region is
located in one field of a frame at the same position in said one

field as the locations of said first region in the other field of

said frame.

32. the method of claim 23 wherein all cycles of said

regular burst signal in said plurai continuous lines are replaced
lwith said modified burst signals.

33. The method of claim 23 wherein only some of the

cycles qf said regular burst éignal in said plural continuous
lines are xeplaced with said modifiéd burst signal to produce
burst intervals containing both said regular and said modified
burst signal cycles. |

34. The method of claim 23 wherein said modified burst

signalas have a line-to?line phase sequence in said continuous
lines that differ from the line-to-line phase sequence of said
regulax burst'signal in séid continuous lines.

35. The method of claim 34 wherein the phase of said

modified burst signal in said line-to-line phase sequence differs

from the phase of said regular burst signal in said line-to-line

phase sequence by 900,



in Fig. 16, three cycles or .2.5 cycles may be added to the 10- cycle
period of regular color burst signals, and the first 8 cycles or the first
(-5 cycles may be replaced by 8 or 7.5 cycles of nodified color burst
signals.. The remaining 5 cycles in the burst period maintain the same phase
and anplitude as the regular color burst signals. That is, these renaining
5 cycles may be thought of as 5 cycles of the regular col or burst signal.

It may al so be possible to fully invert the phase of the col or burst

signal, as shown in Fig. 17, which differs from- the nodified col or burst
signal shown in Pig. 7 or the nodified color burst signal shown in Fig. 12.
Thi s-possibility, however, is not reconmmended because the phase-inverted

col or burst signal contains a conponenf.in the positive direction of the U
axis, which is not contained in the regular color burst signal, and is
likely to cause a disturbance VEDEQCORECPBRPFEGRIONG the TV nonitor
Preferably, when the nodified burst signal in accordance with the present
invention is produced, it is best topggrracT

Regular burat signala from video line (n+0) to line
{n+3) are replaced by modified burst signals which function as
copy prohibit signals. The i:hase of the modified burst signals
is controlled by controlling at least one of the orthogonal |
vectors into which the phase of the regular burst signal is
reaclved, and the phase vector of the modified burst sigunals is
equal to the average value of the phase vector of the regular
burat signals in 1iﬁes (n+0) through (n+3). The phase vector of
the modified burst signal in'line (n+2) exhibitas a phase
difference of 135° from the phase vector of the original regular
burst signal in that line and causes image disturbances when the
thus-modified video signal is recorded and reproduced by a VCR. |
" The phase vector of the modified burst signal in each of lines
(n+0), (n+l) and (n+3) exhibit:s a difference as pmall as 45° from

the phase vector of the original regular burst signal in those
lines.

FIGURE 5



33 avoid shifting the phase of the burst signal by an amount that produces
a positive-direction conponent along the U axis. It will be appreciated
that the present invention is applicable to adding nodified col or burst
signals to conposite signals containing superposed | um nance and carrier
color signals, as well as to conmponent color video signals as depicted in
Fig. 11. The copy control signals used in Figs. 10 and 11 may be generated
‘on the basis of pre-recorded CGVS data added to the digital video signals
recorded on disc 6, for exanple. Fig. 18A shows an exanple of 2-bit CAVWS
data as follows: 00: approve copy 11: undefined or spare 10:
approve 1st generation copy 11: prohibit copy If CGVs data is
intended to control only digital copying, then a flag or flags which
determ ne whet her an anal og copy can be nade, nanely, trigger bits
instructing the generation of an-anal og copy prohibit signal to be inserted
into the anal og % }

| F,g 1 A : DIGITAL VCR 2 ~ ANALDG vck

ANALOG VIDED SIGNAL
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DIGITAL VCR 2 ANALOG VCR

ANALOG VIDED SIGNAL



video signal, may be forned separately fromthe CGVs data. Fig. 18B shows
such an exanple in which trigger bits "00" nean that anal og copy prohibit
signals are not to be generated and trigger bits "01" nmean that only the
AGC signat used in the AGC pul se system shoul d be generated as the anal og
copy prohibit signals. Trigger bits "11" nean that the AGC signal and the
nodi fi ed col or 34 burst signal using phase inversion in accordance with
the present invention (Fig. 7) shoul Rg generated. Al though trigger bits
"10" may be undefined (or held as sparé bits), these bits "10" may be used
to nean that the nodified color burst signal using 900 phase shifting in
accordance with Fig. 12 of thespresent invention, together with the AGC
signal should be generated. It=s appreciated that a total of four bits,
cont ai ni ng CGVB and- trigger b s, may be used as copy prohibit information

to control the making of an anedog copy. Although Fig. 18 has been
described in the context of
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controlling the generation of copy prohibit signals according to the AGC
pul se system and controlling Lhe generation of copy prohibit signals in the
formof nodified color burst signals using the present invention, this
invention-is not restricted solely thereto. That is, by supplylng
corresponding trigger bits independently of the data decoder 13 shown in
Fig. 10, the copy control signal can be generated satisfactorily. Various
t echni que3d may be used for recording CGVS g ¥ recordi ng nedium Digital
VCRs enpl oy data arrangenents as shown in Fpgs. 19 and 20. Fig. 19 shows

t he construction of a VAUX (video auxiliarysflata) pack, which is a pack
having the pack header of (01100Q01). Recogdled in this pack is CGVS data
as the nost-significant two bitsxf byte PGR The definition of this CGVS
data is the same as that shown i @Fig. 18A zf or exanple. The copy source
bits in PClL are defined as followsz 35 0Q; The video signal is a copy

from anal og source < S
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01: The video signal is a copy fromdigital source 10: spare 11: no
information. The copy generation bits in PClL are defined as: 00: The video
signal is a first generation copy 01: The video signal is a second
generation copy 10: The video signal is a third generation copy 11. The
video signal is a fourth generation copy. Fig. 20 shows the construction of
an audi o auxiliary data (AAUX data) pack relating to the audi o signal
recorded on a digital VCR The header qy.iyis pack-is (01010001). Recorded
in the PCL byte of this pack is CGVS data Iin the sane formas in the VAUX
pack. When the CAGWS data included in the input video signal to be recorded
nmeans that only one generation may be copied, the CGQVS data on the tape is
rewitten to "prohibit copy" when ghat input video signal is recorded. Wen
the digital video signal is recor sgh a ‘tD disc, the data is recorded in
segnents such as sectors, and a sync“$ignal and a header are added to the

head of each segnent. Information for copy control simlar to that
di scussed above is :

—-180° 0 +180°

_________ v
N
n+0 1 TN
’ ‘.
' e U
ety
]
n+1
~V
n+2

n+3



recorded in the header. As expl ai ned above, the copy prohibit signal
-according to the present invention is forned of phase-controlled col or
burst signals. Phase control nay be achieved by controlling the 36 phase
of one of the vectors into which the phase of the regular col or burst
signal is resolved. Therefore, while maintaining the copy prohibit effect
on VCRs, inmmge disturbance on TV nonid prg which display the original
(non-copi ed) copy prohibit signal can be reduced significantly. The col or
burst signals for prohibiting copying according to the present invention
are equivalent to regular color burst signals in terns of vectors.
Therefore, in the ACC circuit of - nDnEior, the copy prohibit color
burst signals are acted upon as iff y a regul ar col or burst signals,
and no adjustnents to conpensate for ACC-derived di sturbances to TV
monitors are required. Therefore, even when gsqyeral TV nonitors
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having different ACC circuits are connected or if ACC circuits for the main
screen and sub-screen of a single TV nonitor (e.g., picture-in-picture)
have different characteristics, residual error is avoided and re-adjustnent
is not necessary. Moreover, the nodified color burst signal s which
constitute the copy prohlblt signal s accordlng to the present invention may
repl ace the entire waveform of the rg 31 col or burst signal or only a
portion.(i.e., less than all of the 3 es) of that waveform Wile the
present invention has been particularly shown and described with reference
to certain preferred enbodinments it will be appreciated that various
changes and nodi fications may be nmade wi thout departing fromthe spirit and

scope of the 37 invention. It i% Thtended, therefore, that the clains be
interpreted to de t nbodldnﬁfs~+haf—have—been di scl osed, the
changes and al tEegl_ves t have heen described and all
b
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equi val ents thereto. 38 WHAT IS CLAIMED | S: 1.. Apparatus for

prohi biting copying g of an anal og video signal of the type having plural
| i nes of video signals and regular burst signals included in said |ines,
conprising: nodified burst signal generating neans for generating nodified
burst sfgnals whose phase is controlled in plural continuous |ines such
that an average val ue of phase vectors derived fromsaid controlled phase,
over said plural continuous lines, i gpstantially equal to the average
val ue of the phase vectors of said r d&lar burst signals over said plural
continuous lines; and replacenment neans for replacing said regular burst
signals in said plural continuous lines with said nodified burst signals.
2. The apparatus of claim 1l wherein said nodified

Fig; 9
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burst signal generating neans includes phase control neans for controlling
the phase of at | east one orthogonal conponent into which the phase of said
regul ar col or burst signal is resolved, thereby generating said nodified
first sisgnal. 3. The apparatus of claim2 wherein the phase of said one
ort hogonal - conponent is controlled to produce in selected Iines a nodified
burst signal whose phase differs fromthe phase of said regul ar burst
signals by an anmount that is greater thgﬁl¥he phase difference of said

nodi fied burst signals in other lines; and wherein said replacenent neans

is operative to repl ace 39 said regular burst signals with the nodified
burst signal of greater phég diffeﬂé systematically over said plural
continuous lines. 4. The -apparat us off cl aim 3 wherein said phase
di fference of said nodified Lst signvls in said er lines fromthe
phase of said regular burstlsigrals isfmnimzed. &
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5. The apparatus of claim2 wherein the phase vector of said regular
burst signal is resolvable into U and V orthogonal conponents and said
phase control neans is operable to produce a phase inversion of said V
conponent in selected |lines. 6. The apparatus of claim$S wherein said
continubus lines are lines (n[err]0), (n[err]1), (n[err]2) and (n[err]3),
where n is an integer, and the phase inversion of said V conponent is
produced in line (n+2). 7. The apparatus of claim1l wherein said

repl acenent neans is operable to replgg%_said regul ar burst signals with

said nodi fied burst signals in blocks #%ontinuous lines. with successive

bl ocks bei ng separated by several |ines containing said regular burst
signals. 8. The apparatus of claim7 wherein said bl ocks of continuous
| ines constitute a first region and said several lines constitute a second

region; and wherein said first region is located in one filed of a frane at
different positions in said one field than the |locations of said first
region in the other field of said frane.
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40 9.  The apparatus of claim 7 wherein said bl ocks of continuous |ines
constitute a first region and said several |ines constitute a second
region; and wherein said first region is located in one field of a frane at
the sane:position in said one field as the |ocations of said first region
in the other field of said frane. 10. apparatus of claim1l wherein said
repl acenent nmeans in operative to repthZi%II cycles of said regul ar burst
signal in said plural continuous lines with said nodified burst signals.

11. The apparatus of claim1 wherein said replacenent means is operative to
replace only some of the cycles of said regular burst signal in said plural

continuous lines wth said nodifi burst nal to produce burst intervals
cont ai ni ng both said regular and gﬁ%gd burst signal cycles. 12. The
apparatus of claim1 wherein sai ifie urst signal generating neans is

operative to produce nodified
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burst signals having a line-to-Iine phase sequence in said continuous |lines
that differ. fromthe line-co-line phase sequence of said regular burst
signal in said continuous lines. 13. The apparatus of claim 12 wherein the
phase of ,said nodified burst signal in said |ine-to-line phase sequence
differs fromthe phase of said regular burst signal in said line- to-line
phase sequence by 900. 41 14. A recording nmediumon which digital video
signals are stored for playback by digital video processing neans from

whi ch an anal og video signal is derived, said digital video signals

i ncl udi ng copy prohibit data fromwhich said anal og video signal is

nodi fied so as to be viewable on a TV fdnii%r but not copyable on an anal og
vi deo recorder, said copy prohibit data causing replacenent in plural
~continuous |ines of said anal og video signal of regular burst signals in

said continuous lines with nodified burst signals whose phase is changed
fromthe phase

P . 8§
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of said regular burst signals such that an average val ue of phase vectors
of said nodified burst signals is substantially equal to an average val ue
of the phase vectors of said regular burst signals over said plural
continuous lines. 15. The recordi ng nediumof claim 14 wherein said
continuous lines are lines (n+Q, (n+l), (n+2) and (n+3), where n is an

I nteger; wherein, the phase vectors of said regular and nodified burst
signal s.are resolvable into orthogonal U and V conponents; and wherein the
phase of the nodified burst signal is changed by phase-inverting the V
conponent in line (n+2). 16. The recorgip nmedi um of claim 14 wherein said
copy prohibit data causes said regular burst signals to be replaced by said
nodi fied burst signals in blocks of continuous lines, with successive

bl ocks bei ng separated by several |ines containing said regular burst
si gnal s. 42 '17. The recordi ng nmedi um of claim 16. wherein said
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bl ocks of continuous lines constitute a first region and said several |ines
constitute a second region; and wherein said first region is |ocated in one
field of a frame at different positions in said one field than the

| ocations of said first region in the other field of said frame. 18. The
recordi ng nmediumof claim®6, wherein said blocks of continuous |ines
constitute a first region and said several |lines constitute a second
region: and wherein said first region is |located in one field of a frane at
the sane position in said one field astift9| ocations of said first region
in the other field of said franme. 19. The recordi ng nmedi umof claim 14
wherein said copy prohibit data causes all cycles of said regular burst
signals in said plural continuous |lines to be replaced by said nodified
burst signals. 20. The recording nedium of claim 14, wherein said copy
prohi bit data causes only sone of the cycles of said regular burst signals
in said plural continuous lines to be replaced with said nodified burst
signals to produce burst intervals containing both said regular and said
nmodi fi ed burst signal cycles. ' '
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21. The recording nedium of claim 14 wherein said copy prohibit data causes
said nodified burst signals to have a line- to-line phase sequence in said
continuous lines that differs from 43 the line-to-1ine phase sequence of
- said regular burst signals in said continuous lines. 22. The recording
medi um 6f claim 21 wherein the phase of said nodified burst signal in said
i ne-to-1ine phase sequence differs fldofh% he phase of said regul ar burst
signal i,n said line- to-line phase sequence by 900. 23. A nethod of
prohi biting copying of an anal og video signal of the type having plural
| ines of video signals and regular burst signals included in said |ines,
conprising the steps of: generating nodified burst signals whose phase is
controlled in plural continuous |ines such that an average val ue of phase
vectors derived fromsaid controll ed phase, over said

Fig. 17
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plural continuous lines, is substantially equal to the average val ue of the
phase vectors of said regular burst signals over said plural continuous

I'i nes; and replacing said regular burst signals in said plural continuous
lines with said nodified burst signals. 24. The nethod of claim 23 wherein
said nodi fied burst signal is generated by controlling the phase of at

| east one orthogonal conponent into which the phase of said regular color
burst signal is resolved. 25. The nmethod of claim?24 wherein the phase of
sai d one orthogonal conponent is controlled to produce in selected lines a
nodi fied burst signal whose phase diffabgibromthe phase 44 of said
regul ar burst signals by an anount that is greater than the phase
difference of said nodified burst signals in other lines; and wherein said

regul ar burst signals are replaced with the nodified burst signal of
greater phase difference
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systematically over said plura

conti nuous |ines.

26. The nethod of claim

25 wherein said phase difference.of said nodified burst signals in said

ot her

lines fromthe phase of said regular burst signals is mnimzed. 27.

The net hod of claim 24 wherein the phase vector of said regul ar burst

si gnal
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| ocated in one field of a frane at different positions in said 45 one
field than the locations of said first region in the other field of said
frane. 31. The method of claim 29 wherein said bl ocks of continuous |ines
constitute a first region and said several |ines constitute a second
region; ‘and wherein said first region is located in one field of a frame at
the sanme position in said one field agzjfe |ocations of said first region
in the ather field of said frane. 32. the nethod of claim23 wherein al
cycles of said regular burst signal in said plural continuous |ines are
replaced with said grodi fied burst sjgnals. 33. The nethod of claim23
wherein only sone ofXhe cycles ofE%aid regul ar burst sifjgnal in said plural
continuous lines arlg replaced with i fied bur 2rpal to produce
burst intervals contgrhing both saugd redul ar and said ified
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burst signal cycles. 34. The nethod of claim 23 wherei-n said nodified burst
signals have a line-to-line -phase sequence in said continuous |ines that
differ fromthe line-to-1ine phase sequence of said regular burst signal in
said continuous lines. 35. The nmethod of claim 34 wherein the phase of said
nodi fied burst signal in said line-to-line phase sequence differs fromthe
phase ol said regular burst signal in said |line-to-line phase sequence by
90[err] 3 18/.19
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