COPY PROTECTI ON BY | NSERTI NG A PHASE- SH FTED COLOR BURST S| Gh#igsp §TO
THE BURST | NTERVAL OF AN ANALOG COLOR VI DEO S| GMAL

BACKGROUND OF THE | NVENTI ON This invention relates to preventing

an anal og color video signal from being satisfactorily copied and, nore
particularly, to a technique for nodifying the usual color burst interva
of the anal og col or video signal such that when the nodified video signal
is recorded and then reproduced, the reproduced color video picture is

severely deteriorat ed. Copy protection techniques for preventing
the unauthorized copyi exlecoldifoee of ANAIRGHtFdes bRl s are
vel | known. ‘Suci SRR B SRS dhfictiar oy e omeson,
general ly enpl oy el'ther or bo

! cBl.oR\WP15E® A FdaL Processes. I n one copy
guard techni que, the usual automatic gain control (AGC) cireuit of an

anal og vi deo. recorder is deceived into detecting a signal |evel that

appears to be too high, thereh el he gal the video signal that

. BACKGH ] . .
is recorded; and as a resul t5°F c 16e ed signal is too | ow
to '

This invention relates to'preventing an analog color

video signal from being satisfactorily copied and, more
particulag}y, to a technique for modifying the usual color burst
interval oéﬁthe awflcg color video signal such that when the
modified'video'sighal is recorded and then reproduced, the
reproduced color video picture is severely deteriorated.

Copy protection techniques for preventing the
unauthorized copying, ‘or re-recording, of analog video signals'
are well known. Such techniques, also known as copy guard
processing, generally employ either or both of two separate
processes. In one copy guard technique, the usual automatic gain
control (AGC) circuit of an analog video recorder is deceived
into detecting a signal level that appears to be too high,
-thereby reducing the gain of the video sigﬁal.that is recorded}
and as 5 result, the level of the recorded signal is too low to
recover. Such an AGC copy guard process inserts pulses, referred
to as pseudo-sync pulses, in predetermined line intervals of the
usual vertical blanking interval of the analog video signal.

Fig. 10A schematically represents those line intervals
of the vertical blanking interval into which the pseudo-sync
pulses are 1nsérted; and Fig. 10B represents a number of cycles
(e.g. 5 éyeles) of suéh pseudo~sync pulses. -

Typically, the AGC circuit of a consumer-type analog

video recorder detects the difference between the sync tip level



recover. Such an AGC copy guard process inserts pulses, referred to as
pseudo-sync pulses, in predetermned line intervals of the wusual vertical
bl anki ng interval of the anal og video signal. Fig. 10A
schepmtically represents those line intervals of the vertical blanking

i nterval into which the pseudo-sync pul ses are inserted; and Fig. 10B
represents a nunber of cycles (e.g. 5 cycles) of such pseudo-sync pul ses.
Typically, the AGC circuit of a consuner2type ‘anal og vi deo recorder
detects the difference between the sync tip |evel

2 and the reference |evel of the video signal in the vertical blanking
interval. This difference is known as the AGC reference |evel, shown in

Fi'g. 10C, and ehé haimiieicd NevBe 68K VIR @ighaYein atite Uaatikalvary the
gain of the recording circuitry. However, when the pseudo-sync pul ses are
i nserted i hlankimgclntexyvali.nt Shial differences ishknawnnasi the AGE referance

reference |evel det ect ed the AGC ci it of the vjdeo recorder now
“ext ends level, shown in #%é. 10c, an& &f%%erences gn he AGC reference

level are used to vary the gain of the recording circuitry.
However, wﬁbn thé\Fseudo-sync pulses are inserted into these line
intervals, such as’ shown in Fig. 10B, the AGC reference level
detected by the AGC circuit of the video recorder now extends
between the negative tip of the pseudo-sync pulses and the
positive tip of those pulses, the latter admitting of é level p
above the expected reference level. This deceptively large AGC
reference level causes the AGC ciréﬁit of the video recorder to
reduce the gain of the recording circuit, thereby reducing the
recorded level of the video signal to substantially zero.

While the use of such pseudo-sync pulses has proven
effective in most consumer video recorders, a number of video
recorders do not rely upon the difference between the sync tip

| and the reference level of the video signal in the horizontal
blanking interval to control the gain of the recording circuits.
Examples of such video recordersﬂinclﬁde B-type recorde:s, 8 mm
video recorders and certain sophisticaﬁed VHS type video
recorders.

In an effort to prevent the unauthorized copying of
color video signals in éuch analog video recorders, a so-called
color stripe copy guard technique has been introduced. In the

color stripe process, the phase of the usual color burst signal
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bet:ween the negative tip of the pseudo-sync pul ses and the positive tip of
those pulses, the latter admtting of a level p above the expected
reference level. This deceptively large AGC reference | evel causes the AGC
circyit of the video recorder to reduce the gain of the recording circuit,
t her'éeby reducing the recorded |evel of the video signal to substantially
zero. Wi |l e the use of such pseudo-sync pul ses has proven
effective in nost consunmer video recorded3s, a nunber of video recorders do
not rely upon the difference between the sync tip and the reference |evel
of the video signal in the horizontal blanking interval to control the
gain of the recording circuits. Exanples of such video recorders include

B-type redy dawert8dnoh ¥idaeraddy gepetibive Wdsdisn SEphi examplesd tWdS t ype
vi deo recorders. In an effort to prevent the unauthorized
copyi ng ofcolarobyrsti atgnal gimias bleckuef twel q/iia@erve%r%r:b: a block

ol or st i Tgcatns PRecnmad B TrkBEtER et Bhepl g tea o W1
3 number of Plocks having a repetitive pitch, for example, twenty
lines. AsEp numekical example, the phase of the color burst
signal may be inverted in lines 22 and 23, 42 and 43, 62 and 63,
etc. Because of such phase inversions, when this analog video
signal is recorded, the automatic phase control (APC) circuit of
the recording circuit 'is subjected to error; and the resultant .
video picture that ultimately is reproduced from tﬁat recorded
signal exhibits annoying color stripes, such as shown in Fig. 11.
Since the color burst signal of a relatively small
percentage of the line intervals exhibits phase inversion, the
phase locked loop (PLL) circuit of the APC circuit in a
conventional television receiver normally is not affected. This
is because the time constant of such PLL circuit, and
. particularly the PLL circuit that generates the local sub;carrier
used to demodulate the color signal in the television receiver,
exhibits a :elatively high time eonstant. Consequently, the_PﬁL
circuit is unable to follow relatively brief burst signal phase
perturbations, such as those phase inversions that occur every
two- or every four-out-of-twenty lines. But, since the APC
circuit of the consumer analog video recorder exhibits a low time
constant, such APC circuit is able to follow these phase

inversions, which are interpreted as phase errors and are used by



Is tnverted on a generally repetitive basis. For exanple, the color burst
sigmal in a block of two line intervals or in a block of four Iine
intervals is inverted; and each frame is formed of a nunber of bl ocks
having a repetitive pitch, for exanple, twenty lines. As a nunerica
exanpl e, the phase of the color burst signal may be inverted in |lines 22
and 23, 42 and 43, 62 and 63, etc. Because of such phase inversions, when
this analog video signal is recorded, tdhe automatic phase control (APC
circuit of the recording circuit is subjected to error; and the resultant
video picture that ultimately is reproduced fromthat recorded signa

exhi bits annoying color stripes, such as shown in Fig. 11

Si nce .t hethel 91adyrsédcsdiialtodcopre8t dudte InonseRlibten® cédisige nehckhe |ine
i nterval s exhi bits phase inversion, the phasg | ocked | oop -(PLL) circuit

of the APEhei ipherenvly: rapishresponael ting ofi thenvideeixegoxdamdPCy i s not
af fected. This I s because the tinme_constant of ,suc LL, circui t, .and
parti cul aPAyoBAE BRpults -ttthtané'FcﬁEﬂg?%t%é 4W8E§P°€uﬁ‘i%ﬁ AigPalsaseq t o
denodul ate the col | | o WV ' , Sl

relatively high ti %o@%%?,arﬁ@ﬁcgﬁéﬁe’gu%%#%)r}%rilogﬁgﬁﬁé %isr cul thl'zo'tsi.l?%ggfle to
fol | ow r elthiel vdlgobsighad lsfs ipra~-geabriédseidepdapeshasuchsas e as t hose

B i e aueeaRActapes that ace commerolaily available zor sate or v ''MeS
rental, the rapid response time of the APC circuit in the
playback circuit enables the video recorder to follow and
“correct" for such phdbg inversions. Consequently, when a pre-~
recorded video tape having color stripe processed video signals
recorded thereon is reproduced, the“fesultant video picture often
exhibits undesired defects.

|  OBJECTS OF I ON

Therefore, it is an object of the present invention to
provide an improved cclo:-stripe processing technique which
prevents an analog color video signal from being satisfactorily
copieqd, but; neverfheless, permits an acceptable video picture to
be reproduced therefrom. |

Another object of this'invention is to provide an
improved color stripe processing technique which can be applied
to pre-recorded video tapes without introducing defects or
deterioration into the video picture reproduced from those tapes.

A further object of this invention is-to provide an
improved color stfipe processing techniqueltﬁat can be used to

prevent a pre-recorded video tape from being copied but,



circuit of the consuner anal og video recorder exhibits a low tine

constant, such APC circuit is able to follow these phase I nver si ons,
which are interpreted as phase errors and are used by

4 = the video recorder to correct such non-existent errors. Hence, the
i nhérently rapid response tinme of the video recorder APC circuit results
in the recording of deteriorated videof§ignals. However, when

color stripe processing is used to record the video signal of pre-recorded
vi deo tapes, such as pre- recorded tapes that are commercially avail able
for sale or rental, the rapid response tinme of the APC circuit in the

pl ayback circuit enables the video recorder to follow and "correct" for
such phase inversions. Consequently, when a pre- recorded video tape
havi ng col or stripe processed video signals recorded thereon is

r epr oducedneverthedess; apernitfc anppeceptakie yideg pighyxe 1948 red def ects.
OBJECTS OF THE

present i nggﬂf?%%%l;@;:% such pre-recIP&é&fﬂ.rd%b it&pL? an_ obj ect of the-
' A still further object is to provide a copy-protected
record medium which will not be satisfactorily copied but will
permit an a equae‘ video picture to be reproduced therefrom.
various other objects, advantages and features of the
present invention ﬁill become readily apparent from the ensuing
detailed description, and the novel features will be particularly
pointed out in the appended claims. |
SUMMARY OF THE INVENTION

"In accordance with this invention, a copy guard
technique is proﬁided vwherein a copy protection signal formed of
a phase-shifted color burst signal of predetermined duration is
inserted into a predetermined location of the usual color burst
signal of an analog video signal. Preferably, the phase-shifted
color burst signal exhibits a phase shift of 90° or 180° relative
to the phase of the nﬁrmql color burst signal.

In accordance.with one aspect of this invention, the
phase~-shifted color bursﬁ signal is inserted into a location in
the burst interval which precedes the normal color burst signal.
As a feature of this aspect, the duration of ‘the phase-shifted
color furst signal commences before the burst interval begins and
terminates during a beginning portion of the burst interval.

‘As another aspect of this invention, the phase-shifted

color burst signal is inserted into the burst interval at a



provi de an inproved col or stripe processing technique which prevents an
analog col or video signal from being satisfactorily copied, but,
nevert hel ess, permts an acceptable video picture to be reproduced

t herefrom Anot her object of this invention is to provide an
i nproved col or stripe processing technique which can be applied to
pre-recorded video tapes w thout introducing defects or deterioration

into the video picture reproduced fromthose tapes. A further
object of this invention is to provide I nproved col or stripe
processi ng techni que that can be used to  prevent ‘a pre- recorded V|deo
tape from being copied but, n "5
never t hel eiﬁcagféﬁ“ dRLGH FAIEHEEhE HOHEEL Riclon! BBt PBLgRaP! OduCetle! T om
such pre-recor vi deo tape. A still further object is to

provi de a ceayupécbectisks aspect] thdi uisad'he:&l phabb—ahifbal suilicxf harsti | y

copi ed bUts?LLLl commences at the time that the normal burst interval ends.
Alternatively, and as another feature, the phase-shifted color
burst signal commences before the normal burst interval ends ang
terminates after that burst interval ends, such as a number of
burst signal cycles after the end of the burst interval.

. As a still further aspect of this invention, the phase-
inverted color burst signal both ptecedes and follows the normal
color burst signal. '

As yet another aspect, tﬁé phase-shifted color burst
signal is inserted into the central'portion of the normal burst
interval. |

In accordance with another feature of this invention,
the amplitude of a portion of the phase~shifted color burst
signal is increased relative to the amplitude of the normal color
burst signal. |

As yet another feature of this invention, the phase-
shifted color burst signal is iﬁserted in a pre-determined number
of successive line intervals of the analog color video signal,
such as in_two or four successive line intervals, thereby
constiﬁuting a block, and these blocks exhibit a repetitive pitch
in each field or in alternate fields 6f each frame of video

signals. Alternatively, the block of line intervals which

Nal}



permt an adequate video picture to be reproduced therefrom
Various ot her objects, advantages and features of the present invention

wi |l becone readily apparent fromthe ensuing - detailed description, and
the povel features will be particularly pointed out in the appended
cl ai rs. SUMVARY OF THE | NVENTI ON In

accordance with this invention, a copy guard technique is provided wherein
a copy protection signal formed of a phase-shifted color burst signal of
predetermined duration is inserted into’a predetermined | ocation of the
usual col or burst signal of an anal og video signal. Preferably, the
phase-shifted color burst signal exhibits a phase shift of 90[err] or 180

relative to th hase qf the | _color._burst ,signal. In
accor dance c\ﬁf‘%ﬁgﬁgegé% _BQGPh?'%Fggi ﬁ?/g?ﬁ |tﬂﬁ"st[ ﬁé‘gngg hﬁ%’é-gﬁ] iqrfé’&dg_SI or
bur st si gnN@n1lyS 1hNEké ekt §¥aq %1&&&%?%&:&&}:%;} b2 BHESViddd Qigdalvhi ch
precedes t'he normal col or burst signal. As a feature of this aspect, the
duration of the phaskndcddré@@ncecwith imraiditipmal aspuetcam Haiprogetihe

burst interval begins and term nates during a beginning portion of the
bur st i nt empgord medium is copy-prgtreked sk dfecardingsthayesn i formation

phase-shiTthdon, GRe rwaﬁxc%a%”%uaési £58 hinbd-2hicbl8 B di¥nBhval at
described above to be generated and inserted into the produced
video signal.
BRI DESCRIPTI OF DRAWING

The following detailed description, given by way of
example and not intended to limit gpe present invention solely
thereto, will best be-ﬁnderstood in conjunction with thel'
accompanying drawings in which:

Figs. 1A and 1B échematically represent the burst
signal.that is recorded and reproduced, respectively, by a

- consumer video recorder;
- Figs. 2A~2D are waveforms representing embodiments of
the present invention;

Figs. 3A and 3B are waveforms repreéenting the color
burst signal, modified in_accordance with the present invention,
which is recorded and reproduced, respectively, by a consumer
video recorder. '

Fig. 4 is a block diagram of apparatus which carries
out the present invention; ' |

‘'Figs. 5A-5D are waveform diagrams which illustrate

different embodiments of the present invention;



6 - location which follows the normal color burst signal. As one feature
of this aspect, the inserted phase-shifted color burst signal comences at
the tine that the normal burst interval ends. Alternatively, and as
anofher feature, the phase-shifted color burst signal comences before the
normal burst interval ends and term nates after that burst interval ends,
such as a nunber of burst signal cycles after the end of the burst

i nterval . As a still further_aspect of this invention, the
phase- inverted col or burst signal botﬁ precedes and follows the norma
col or burst signal. As yet anot her aspect, the phase-shifted

color burst signal is inserted into the central portion. of the, nornal
burst interval. Figs. 6A apd 6B aye Maveffrmhdisgrans repreaeRting (the

i nvention t he. anpl.itude .of porti-on aof p - shi ft o)
si gnal i sCPR¥ r%gg tresf‘é‘?ﬁvs ?'6 k& ircattii i &lggho&q? ﬁaesyr?c‘grt rrgg gg% o#rg%%rr%st
signal.  jpnventionsyAs yet another feature of this invention, the phase-

shifted color burst signal is inserted in a pre-determ ned nunber
Pigs. 7A and 7B schematically represent blocks of copy

protectionkpignaiu produced in accordance with an embodiment of
the present ;nvention; v

Fig. 8 schematically represents the location in a
normal burst interval of phase-éﬁifted burst siénais in
accordance with differ'ent embodiments of the present invention;

Fig. 9 schematically represents yet another embodiment
of the manner in which phase-shiftg& color burst signals are
inserted into the burst interval of a copy-protected video
signal;

Figs. 10A-10C are timing diagrams which schematically
represent a prior art copy guafd technique using AGC processing;

Fig. 11 schematically represents a §ideo picture
produced from a coﬁy-protected video signal that has been
subjected to color stripe processing.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring now to Fig. 1A, thefe is illustrated a.
waveform of a portion of the horizontal blanking interval of each
line of an analog color signal. As is conventional, the
horizontal blanking interval includes the horizontal
synchronizing pulge h followed by the burst interval a, the

latter including a predetermined number of cycles of the



of successive line intervals of the analog color video signal, such as in
two or four successive line intervals, thereby constituting a block, and
t hese bl ocks exhibit a repetitive pitch in each field or in alternate
fiefds of each frame of video signals. Alternatively, the block of l|ine

i nterval s which 7 cont ai ns
t he phase-shifted col or burst signal nmay be provided only in the vertical
bl anki ng interval of the video signal. I n accordance with an

addi tional aspect, an inproved record 'fediumis copy-protected by
recording thereon information . which, when reproduced, causes the
phase-shi fted burst signal described above to be generated and inserted

i nto the pchedominance dambcargher. which, in the NTsC BiRbtém [(EsSGRoMEl GN OF THE

DRAW NGS ' The follomdng detai |l ed description, given by way of
exanpl e an@YR3es| At endaeauencynPt abeuty it Mhizny cFigonA chiduptrakepet o,
w il best Qﬂa%”gﬁéséﬁ¥¥idﬂé %&nkﬂgc ﬁggkvgfg%gf“increases and decreases

graduallytﬁthat is, the envelope thereof does not change
1nstantaneghsly from its blanking level (10 IRE) to its reference
level (30 IRE).

As is known, when an analog color video signal is
recorded on a conventional analog video recorder, the color
signal components, indluding the burst signal, are down-converted
to a frequency band below the frequency band of the luminance
components; and when the recorded éblor video signal is played
back, the color signal components, including the burst signal,
are reconverted to their original frequency band. As a result-of
the down-conversion and up-conversion of the burst signai, the
burst interval shown in Fig. 1A tends to expand so as to exhibit
the anefbrm shown in Fig. 1B. This expansion, referred to
herein as time-axis expansioh, tends to "stretch" the burst
interval, thereby.substantiélly eliminating the spacing between
the end of the horizontal synchrbnizing pulse and the beginning
of the burst signal. The present invention relies upon this
inherent time-axis expansion of the burst signal in down-
converting and up-converting the color signal components in a
video recorder to impart copy protection both to a pre-recorded

color video signal and to a "live" color video signal (e.g. a

color signal received in real time).



acconpanyi ng draw ngs i n which: Figs. 1A and 1B schematically
represent the burst signal that is recorded and reproduced, respectively,
by a consuner video recorder; Figs. 2A-2D are wavef ornms
repfesenting enbodi nents of the present invention; Figs. 3A and
3B are waveforns representing the color burst signal, nodified in
accordance with the present invention, which is recorded and reproduced,

respectively, by a consuner video recorder. Fig. 4 is a block
di agram of apparatus which carries out®the present invention;
Figs. 5A-5D are waveformdiagranms which illustrate different enbodinents -

of the present invention; _ 8
Figs. 6A and 6B ar ermeapsioicnkiirgthes prepent chnvent ione insepys glrtral the

techni que in accordance with one aspect of {he present inventions;
burst interval a phase-shifted version of the burst signal. 1In
one embodiment, the phase~shifted burst signal is placed
immediately following the usual burst signal of normal (or
reference)xbhasa, sﬁch as shown by the hatched area in Fig. 2B,
or immediately preteding the normal burst signal, as shown by the
hatched area in Fig. 2C, or both precedihg and following.the
normal burst signal, as shown by the hatched area in PFig. 2D.
Here, the phase-shiftedd burst signal, which acts as the copy
protection signal, is designated by the reference numeral b when
the phase-shifted burst signal follows the normal burst signal,
and h& the reference numeral c¢ when the phase-shifted burst
signal precedes the normal burst signal. In Figs. 2A-2D, the
normal burst signal, that is, the burst signal exhibiting the
reference ﬁhase, is identified by reference numeral a. Assuming
the normal burst signal is formed of 9 cycles of the chroﬁinancg
subcarrier, the phase-shifted burst signal b is formed of 2
cycles of the phase-shifted chrominance subcarrier and the phase-
shifted burst signal c likewise is formed of 2 cycles. In one
embodiment, the phase-shifted burst signal is 180° out-of-phase
with respect to the reference burst signal; and in another
embodiment, the phase-shifted burst signal is 90° out-of-phase.

Although other phase shifts may be used, the 180° and 90° phase
shifts are. preferred.



Figs. 7A and 7B schematically represent bl ocks of copy protection signals
produced in accordance with an enbodi nent of the present invention;

Fig. 8 schematically represents the location in a normal burst interval of
phaSe-shifted burst signals in accordance with different enbodi ments of

t he present invention; _ Fig. 9 schematically represents yet

anot her enbodi ment of the manner in which phase-shifted col or burst
signals are inserted into the burst intgrval of a copy-protected video

si gnal ; Figs. 10A-10C are timng diagranms which schematically
represent a prior art copy guard techni que usi ng AGC processing;

Fig. 11 schematically represents a video picture produced froma

copy- protected vi depigeé gral-2phdil 1h88ritenthe Wnvaliopdst 6f Cele buristi pe
proceSS|ng DETAI LED . DESCRI PTI ON OF PREFERRED EMBODI MENTS
Ref erri ng signale ingludimg tthe dnsertippsinte dthey burghy tnbervak of §betion of
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2D is aboug 3.58 z. Of course, the burst signal and phase-
shifted burst signal are down-converted for recording on the
analog video recorder; and when the video.signal.is reproduced,
such burst signal and phase-shifted burst signal are up-
converted. As a result, and as has been described with.reference
to Pigs. 1A-1B, the reproduced burst signal and phase-shifted
burst signal exhibit time-axis expa;sioh. Fig. 3A illustrates
the copy-protected burét signal prior to récording (that is,
before the burst signal is down-converted) and Fig. 3B
illustrates the envelope of the copy-protected bufst signal after
reproduction (i.e., after the copy-protected burst signal has
been down-converted and then ﬁp—converted).- It will be seen from
Fig. 3B that the reproduced phase-shifted burst signal b’
exhibits a duration greater than the original duration occupied
by the phase-shifted burst signai b; and, similarly, the
reprodgced phase-shifted burst signal ¢’ exhibits a duration that.
exceeds the original duration of.the phase-shifted burst signal
Cc. - beeover, because of the time-axis expansion, the reproduced
phase-shifted ﬁurst signals b’ and c/ "leak" into the interval
originally. occupied solely by the normal burst signal of

reference phase. This leakage phenomenon tends to compress the



9 . chrom nance subcarrier which, in the NTSC systemis about 9 cycles at
a frequency of about 3.58 MHz. Fig. 1A illustrates that the envel ope of
the burst signal increases and decreases gradually, that is, the envel ope
t hereof does not change instantaneously fromits blanking |evel (10 |IRE)
todts reference level (30 IRE). As is known, when an anal og
color video signal is recorded on a conventional anal og video recorder
the color signal conponents, including_the burst signal, are

down-converted to a frequency band bel*dw t he frequency band of the
| um nance conponents; and when the recorded color video signal is played
back, the col or signal conponents, including the burst signal, are

reconvert eaeﬁsreneﬁrphﬂwumstr dugathey. hHNRverthelepgy iFhe FLL t°r4é'°uit of
g(r)]\gnmclozvle:r gl O%ﬁéngi%&uﬁ? nvte S @oﬁ(reﬁ@f%:?g( eg.%t\rqgghn $0& xpéir Yl lkaberval

ten nd SO as e mave ormshown in
Fi 9 1B. Tfymwewaas; Ofks I Hilired® tiAmeh8bRstaIRAS ild FBOAXABgEX PEN Ak oheBds

to "stretch" the burst interval, thereby substantially €?|n1nat|ng t he
spaci ng beﬂmuephase-ghifted burst signal. Consequently, such PLL circuit
with the ré;ative y high time constant cannot follow the phase-

'~ shifted burst signal, and the insertion of the phase-shifted
burst signal is not sufficient to interfere with the PLL circuit
of the conventional television receiver.

But, because of the low time constant of the PLL
circuit in the video recorder, such PLL circuit is fast enough to
follow the time-~axis expanded phasé-shifted burst signal as well
as the normal burst signal. Hence, the oscillator included in
the PLL circuit locks onto the phase-shifted burst signél so that
when the line interval that contains the phase-shifted burst
signal is color demodulated, the phase of the color signal
differs -from the phase of the demodulating signal to distort the
hue of that line. That is, the resultant color signal that is |
output from the video recorder during up-converting causes a
severely distorted hue for those lines which contain the phase-
shifted burst signal. | |

Referring now to Fig. 4, there is illustrated a block
diagram bf apparatus used to insert into a predetermined location
of the burst interval of the color video signal the phase~shifted
burst'signa} for.a predetermined duration. Here, the phase-

shifted burst signal, that is, the copy protection signal, is

LY



the end of the horizontal synchronizing pul se and the beginning of the
burst signal. The present invention relies upon this inherent tinme-axis
expansi on of the burst signal in down- converting and up-converting the
color signal conponents in a video recorder to inpart copy protection both

to & pre-recorded color video signal and to a "live" color video signa
(e.g. a color signal received in real tine).

10 In particular, the presgnt invention inserts into the burst .
interval a phase-shifted version of the burst signal. In one enbodi nent,

t he phase-shifted burst signal is placed inmmediately follow ng the usual
burst signal of normal (or reference) phase, such as shown by the hatched

o a D, iheeERan it RISk PREECALG WLl Bl oS
normal bukGlyedi S0ghal AfeprtAUEiRYy A8¢ibei L) atiticyh AtFwg11 2. Here, the
phase-shi ftdd burst signal, which acts as the copy protection signal, is
desi gnat eadppyechatedfthathdhengopyaprptesion signal may be inserted into

a "live" %glor video signal. Examples of the video signal

reproduciné device include a digital video recorder, an analog

video recorder, a ‘laser disk player, a digital video disk player,

a computer-generated video.signal pléyer, a CD-ROM player, a

video signal receiver, of the like. Preferably, and in

accordance with the bést mode of this invention, digital

apparatus is used as or with the viﬁeo signal reproducing device,

and it will be abpreciated that the resultant digital video

signal obtained therefrom is converted to analog form.

Video signal reproducing device 1 generates from a
record medium loaded therein a luminance signal Y and a color
signal C as respective outputs on separate 6utput terminals. The
video signal reproducing device also generates, as individual
outputs, é horizonﬁal synchronizing signal HD, a vertical
synchronizing signal VD and a clock signal CLK, the latter
constituting a high frequencf system clock. For example, the

- clock signal CLK may be generated by a PLL circuit included in
video signal reproducing device 1 for the purpose of
synchroﬁizing the chrominance subcarrier. The video signal
reproducing device also is adapted to generate a copy control
signal which determines whethér the reproduced color video signal ..

should be modified to include a copy prgtection signal (e.g., to

WVIHLGL A



t he 'phase-shifted burst signal follows the normal bur st signal, and by the

rref ef ence

nuneral c when the phase-shifted burst signal precedes the

normal burst signal. In Figs. 2A-2D, the normal burst signal, that is,
burst signal exhibiting the reference phase, is identified by reference

nuner al a.

Assum ng the normal burst signal is formed of 9 cycles of th

chroiinance subcarrier, the phase-shifted burst signal b is formed of 2

cycl es of

t he phase-shifted chrom nance_ subcarrier and the phase- shift

burst signal c likewise is fornmed of 2 dfcles. In one enbodi nent, the
phase-shifted burst signal is 180[err] out-of-phase wth respect to the

ref erence

burst signal; and in another enbodinent, the phase-shifted bu

t he
e

ed

rst

signal is ftRniddd e phagbagieirtad Purethstghel) phae its siapleagt borsed,

the 180 and 90 phase shifts are preferred. Fi
2A-2D i | | uche mapy iponned| spamabimaydehar 1" whem dhe iqediordivideeheignal

i nsertion
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the color video signal is not ‘to be so modified; and is generated
in responsé‘to copy control information that may be recorded on
and, thus, reproduced from the record medium.

A timing generator 2 is coupled to video signal
reproducing device 1 to receive the horizontal and vertical
synchronizing signals HD and VD and also the clock signal CLK to
generate the timing control pulses. that are used to control the
insertion of the phase-shifted bursE signal into the burst
interval of the color video signai. Such timing control pulses
establish the duration of the phase~shifted burst signal and the
time of occurrence.there¢of; the latter serving to se;ect the
predetermined location or locations of the burst interval in
which the phase-shifted burst signal is inserted. Such timing
control pulses also are used to determine the phase shift (e.qg.,
90°, 180° or othér) of the phase-shifted burst signal and assure
that the frequency of the phaseééhifted burst signal is identical
to the frequency of the normal (6r reference phase) bursﬁ signal.
The construction of timing generator 2 to achieve the aforenoted
functions is well within ﬁhe skill of one of ordinary skill in -
the art.

A burst signal generator 3 is coupled to timing

generator 2 and reéponds to the timing control pulses generated



t he- frequency of the chrom nance subcarrier depicted in Figs. 2A- 2D is
about 3.58 MHz. O course, the burst signal and phase- shifted burst
signal are down-converted for recording on the anal og video recorder; and
when the video signal is reproducéd, such burst signal and phase-shifted
burst signal are up- converted. As a result, and as has been descri bed
with reference to Figs. 1A-1B, the reproduced burst signal and
phase-shifted burst signal exhibit tingy axis expansion. Fig. 3A
illustrates the copy-protected burst signal prior to recording (that is,
before the burst signal is down-converted) and Fig. 3B illustrates the
envel ope of the copy-protected burst signal after reproduction (i.e.,

after the GoRhdAhdnheeRbistor & YentiteoleRd SRl bl RelCHurRel L hen

up-converted). It w e seen from™ Fig: 3Bt he reproduced

phase- shi f §ghdlirc durgtibnp|phidse andhitimingaddtenmiimsd Gyegher tinimg t he
original duration occupied by the phase-shifted burst signal b; and,
sim | arl y, controk awlsegecdAghased hereisy Shest'tinipg! of PBagebits a

Si'gnal . SRbrut T edgealofe el 53 nlan, Aie fHHRder frontia
phase- shi f pgd) Suision GPakRelbaEEt HESIA! thto! GRkch | €l pHagelBhEEVEY
originally occupied solely Yy the normal burst signal of Treference phase.
Thi s | eakabaergtesigrmaloist dndertedconin ddsis wegard, the timing control
pulses include a phase control pulse which, as described below in
conjunction with Figs. 5B-5D, establishes the timing of the
phase~shifted burst signal. Also, and as will be described in
conjunction with Fig. 5D, burst sigpal generator 3 is adapted-to
~change the amplitude of a predetérmined portion (or bortiqns) of
" the phase-#hifted burst signal. For example, assuming the
gmplitude of the phase-shifted burst signal is equal to the
amplitude of the noimal, or reference phase, burst signal, the
burst signal generator is adapted to increase the amplitude of
the phase-shifted burst signal in a predetermined portion
thereof. Hence, only a portion of the.phase-shifted burst signal
may exhibit a higher gain than the remainder of the phase-shifted
burst signal.. Thus, the tining control pulses generated by
timing generator 2 may include, in addition to the phase control
. pulse, a gain control pulse which controls the gain of the phase-
shifted burst signal. o
A burst placing circuit 4 is coupled to video signal
reproducing device 1 and to burst generatof 3 and is adapted to

insert the copy protection signal produced by the burst signal

<,



12 - reference phase burst duration. Nevertheless, the PLL circuit of the

APC-circuit of the conventional television receiver is too slow (i.e., its
i nherent tine constant is too large) to lock onto the phase-shifted burst
sighal. Consequently, such PLL circuit wth the relatively high tine

constant cannot follow the phase- shifted burst signal, and the insertion
of the phase-shifted burst signal is not sufficient to interfere wth the
PLL circuit of the conventional television receiver. But ,
because of the low tinme constant of theiBLL <circuit in the video recorder,
such PLL circuit is fast enough to follow the tine-axis expanded
phase-shifted burst signal as well as the normal burst signal. Hence, the

i1 at ' d.i ' It & Si bur st
G gnal S0 THIEAGED thlp HRE Gl S e, kBRSSAAN e HhelVIRE e og

burst si ggeite igardilcalagdeypdbhrée plddingPbiscudt 4 hecedves sh@nedloxli ffers
fromthe phase of the denodulating signal to distort the hue of that I|ine.

That is, teékgnals domponent| Orand gkke adpyt coptrolitpianadly prodneedi bipdtheecor der

during ”p'3f§2§”§£5%319%%iggaﬁcing device and functions to insert into the
burst intebyai of\the color signal gonponent the phase-shifted
burst signal produced by the burst signal generator, depending
upon the state of the copy control signal. In the example
discussed above, if the copy control signal is a "1", burst
placing circuit ; insérts the phase-shifted burst signal produced
by burst signal generator 3 into thg burst interval of the color
signal C. ©On the other hand, if the copy control signal is a
®o®, the burst placing circuit does not insert the phase-shifted
burst signal into the burst interval.

A Y/C mixer 5 is coupled to video signal reproducing
device 1 and -to burst placing circuit 4 to mix the luminance
component Y and the color signal C, the latter having been
modified by the copy protection signal, to produce a composite,
copy-protected color video_signa} at its output terminal 7.
Oﬁtput terminal 7 may be coupled to a video recorder and/or to a

.monitor. If supplied to a monitor, it is appreciated the color
video signal may'be suitably displayed as a video picture without
noticeable distortion or deterioration. If an analog video
recorder is coupled to output te:minal 7, the modified color

video signal is subjected to down-conversion and then up-

conversion of the color signal C, resulting in time-axis

1¢



severely distorted hue for those lines which contain the phase- shifted
burst signal. Referring nowto Fig. 4, there is illustrated a
bl ock di agram of apparatus used to insert into a predeternined |ocation
of the burst interval of the color video signal the phase-shifted burst
sigrial for a predetermined duration. Here, the phase- shifted burst

signal, that is, the copy protection signal, is

13 inserted into the col or video siggg that is reproduced by a video
signal reproducing device 1, although i mnll be appreciated that the copy
protection signal nmay be inserted into "live" color video signal.
Exanpl es of the video signal reproducing devi include a digital video

i sk pl aycPPRdon kA8 abSrEI& vy, TRRRRUNE (4 Bhn B kB L0,
vi deo si gngha res el ¥Rkule), menltﬁ@réi{r@d%eal ¥o18P drideo &%&damse with the
best node of this invention, digital apparatus is used as or wth the
vi deo S|gndispqueﬂjusnhgtdnviak distortions and deterioration will be
pfesent, thus defeating the accebtance by a viewer of the copy-
protected éadeo 8 gnal.

Luminancé signal Y produced by video signal reproducing
device 1 and the copy-protected color signal C produced by burst
placing circuit 4 are coupled to a terminal block 6 which
constitutes the so-called s-outpué. As is known, the S-output

. includes separated luminance and cﬁgominance signals which maf be
suppliéd to the S~input of a high'qnality video display. |
Nevertheless, even though the color signal C has been modified
with the copy-protection signal, as aforedescribed, the color
video picture displayed therefrom will exhibit no noticeable
deterioration; but if the color signals at the S-output of
ternminal block 6 are recorded and subsequent;y reproduced by a
consumer-type video recorder, the resultant picture that is
displayed from the reproduced video signal will not be
satisfactory.

Figs. 5A~5D illustrate the signals provided in the
horizontal blanking interval of the color video signal as a
result.of the operation of the apparatus shown in Fig. 4. Fig.
5A is a waveform which illustrates the "normal" horizontal
blanking interval and depicts the horizontal synchronizing signal..
h followed by the burst signal a, the latter being provided in



and-it wll be appreciated that the resultant digital video signal
obt ai ned therefromis converted to anal og form Vi deo si gnal
reproduci ng device 1 generates froma record nediuml|oaded therein a

lum nance signal Y and a color signal C as respective outputs on separate
output terminals. The video signal reproducing device al so generates, as
i ndi vidual outputs, a horizontal synchronizing signal HD, a vertical
synchroni zi ng signal VD and a clock signg CLK the latter constituting a
hi gh frequency system cl ock. For exanple, the clock signal CLK may be _
generated by a PLL circuit included in video signal reproducing-device 1
for the purpose of synchronizing the chrom nance subcarrier. The video

signal repr@dssidiy sivjiale cabappl fed dap A stOpladbidicireuiapy PYNvideo
signal which determ nes whet her the reproduced col or video signal should
be nodi fi esignal wenredueingpgdepieectii on signal (e.g., to

1o Lol wded he bigge: S 0SB Eh S Bk’ Bobt i L Loblha LE°
the-timing control pulses generated by timing generator 2; and it
is seen that purst signal generator 3 respdnds to the phase
control pulse to generate the phase-shifted burst signal b at the
timing which follows the reference phase burst signal. Burst
placing circuit 4 inserts the phasé-shifted burst signal .
generatéd by burst sidnal generatér 3 into the burst interval,
resulting in the modified burst interval shown in Fig. S5B.

Fig. 5C illustrates two bﬁase control pulses included
in the timing control pulses, whereby burst generator 3 generates
two durations of the phasé-shifted burst signals b and c. Burst
placing circuit 4 inserts the phase-éhifted burst signals b and c
into the burst interval, and as is seen in Fig. 5C, the duration
of the reference phase burst signal is compressed.

Fig. 5D illustrates é phase control pulse similar to
that shown in Fig. 5B and, in addition, illustrates the gain
control pulse that may be includéd in the timing control pulses
supplied to burst signal generator 3. As discussed above, the
burst signal generator.responds to the gain control pulse to
increase the gain, or amplitude level of a portion of the phase-
shifted burst signal, such as is shown. It is appfeciated that
the width of the gain control pulse determines the width of that.
portion of the phase-shifted burst signal whose gain is |



Is to be nodified with a copy protection signal and a "0" when the col or
video signal is not to be so nodified; and is generated in response to
copy control information that may be recorded on and, thus, reproduced
fromthe record medi um A timng generator 2 is coupled to video
signal reproducing device 1 to receive the horizontal and verti cal
synchroni zing signals HD and VD and al so the clock signal CLK to generate
the timng control pulses that are usedqio control the insertion of the
phase-shifted burst signal into the burst interval of the color video
signal. Such timng control pulses establish the duration of the
phase-shifted burst signal and the tinme of occurrence thereof; the latter

Serving t oj itdided . N pubs€USI £ H /A ricid 8! i Ofnsértd) GO RReChutdte burst
interval in which the phase-shifted burst signal is inserted. Such timng

control puisescwllscher galipeadjustist ghaiseeshhtted daprsthisignad. generdderr],

180[err] or other) of the phase-shifted burit s*gnal and aisure t hat the
frequency BY RYRStsigpalngenexpiny & Segudtipg 1ndhe mpairigd, hursgt equency

of the norm?mlzrs?g‘o%egﬁerggasga; burst signal. The construction of
hO ac

timng generator B I eve fhe aforenoted functions is well within the
skill of one of ordiM@ningkhbt té Fidis SAl and 6D, an explafdksbnSignidw

generator 3 is coupled to tymng generator 2 and responds to the timnmng

contr ol pupgggiggmgkat¢ae implementation of one embodiment of the present
invention. Fig. 6A illustrates the waveform of the pertinent
portions of the horizontal blanking interval with the following
timing notations: t;-t, is the conventional burst interval;
tz-t; is referred .to as the'pre-burst interval because it is
located immediately preceding-the c;nventionai burst interval
ty-t,. t;-t; is referred to as the beginning of the burst
interval; and t4¥t2 is referred to as the end of the burst
interval. It will be appreciated that t,;-t, is less than the
normal burst interval; and this occurs because the phase-shifted
burst signal b and ¢ "leaks" into the normal burst intervgl.
Finally, t,~tg is referred to as the post-~burst interval because
it occurs immediately following and outside the normal burst
intexrval. |

FPig. 6B illustrates a plurality of successive-

horizontal line intervals, for example, four line intervals, ip
which the copy protection signal of the present invention, that
is, the phase-shifted first signal, is inserted into the burst
interval of the color video signal. It will be seen that the

precise locations of the phase-shifted color burst signal in the



15 - Dby the timng generator to generate the phase-shifted burst signal
of duration, phase and timing determined by the timing control pulses. As
used herein, the "timng" of the phase- shifted burst signal is intended
to mean the particular location or locations of the burst interval into
whi ¢ch the phase-shifted burst signal is inserted. In this regard, the
timng control pulses include a phase control pul se which, as descri bed
below in conjunction with Figs. 5B-5D, establishes the timng of the
phase-shifted burst signal. Al'so, and aspgv || be described in conjunction
with Fig. 5D, burst signal generator 3 is adapted to change the anplitude
of a predeterm ned portion (or portions) of the phase-shifted burst

signal . hRkrstxafBeevaBSinadth fife eRRhgés Gl Rfhtillye £pbRSELNitd adnyr st
signal is equal to the anplitude of the normal, or reference phase, burst
signal , tQf dourse,sthehatghed em;rtipssaahmdln Figser 6Asand 6B anpl i t ude of

e Phase oS HhSha Ao ot RhEJPhERARARSS L nd i Pence

' phase-shifted burst signal is inserted. In one embodiment, the
line interJEls of\the video signal which contain the phase-
shifted burst signal, that is, those line intervals which are
subjected to copy protection, are included in the vertical
blanking interval. In other embodiments, to be described, line
intervals included in the display portion of the video picture
contain the copy protection signal, (that is, the phase-shifted
burst signal). ; _

In the embodiment wherein the copy protection signal is
located in those line intervals which are displayed in the video.
picture, it is preferred to generate a pattern of copy-protected
lines. Here, the phase-shifted burst signal is inserted in a
predetermined number of successive line intervals of the video
signal, fof example, in two sucpes;ive line intervals or,
.alternatively, in four successive line intervals, thereby
constituting a block. One field.of the video signal 1; formed of
plural blocks exhibiting a repetitive pitch. For éxample,
successive blocks may be separated by 20 non-modified line
intervals or by thirty non-modified line intervals or forty non-
modified line intervals, etc. As anther ‘example, successive

blocks may .-be separated by one hundred non-modified line

intervals.



may exhibit a higher gain than the remai nder of the phase-shifted burst
sighal. Thus, the timng control pulses generated by timng generator 2
may include, in addition to the phase control .pulse, a gain control pulse
whi-ch controls the gain of the phase- shifted burst signal. A

burst placing circuit 4 is coupled to video signal- reproducing device 1
and to burst generator 3 and is adapted to I nsert the copy protection
si gnal produced by the burst signal '

16 generator into the color signal cggpponent of the video signal. More
particularly, burst placing circuit 4 receives the color signal conponent
C and the copy control signal produced by the video signal reproducing

devi ce and functiong,tQ.J ' t h e o] @lcdkssSi gnal
n hig?ét,ée}ﬁﬁr texadplel NBat el Sthdd ﬁ’rﬁ&hﬁ braF&L g

conponent the phase-s burst signal produced by the burst signal
gener at or ,exdapardhgga tepetitiore pdtteholint brly ome ddreldobfstheaviden t he

AL ety pluved hlodks exnititifng the afosiientionsa Fepelliile
pitch may be provided in a frame of the video signal. Of course,
in this alternatiye, a "block" is formed of two or four
successive line intervals into which the phase-shifted burst
signal has been inserted. _

From Fig. 6B, it will be seen that the phaée-shifted
burst signal may be inserted into the burst interval in one or
more of the following locations:’ tg-ts, ta-ta, t,-tg and t,-tg.
Of course, because of the down-convérsion an@_up-conversion
processing of the burst signal and the phase-shifted burst signal
when the copy-protected color videq signal is recorded and '
reproduced, as discussed above, the phase-shifted burst signal
"leaks" into the reference phase burst signal and, additionally,
exhibits time-axis expansion, thereby enlarging the opportunity
for the PLL circuit of the conventional television receiver to
follow the phase pertufhations.of the burst signal, resulting in
significant defects and deterior#t;ons in the reproduced video
picturé. |

The selection of the number of successive line
intervals which contain the copy protection signal (i.e., the
phase-shifted burst signal) in accordance with the present
invention is dependent, in parf, on the susceptibility of _
conventional'television receivers to lock onto the phase shifting

24



placing circuit 4 inserts the phase-shifted burst signal produced by burst
signal generator 3 into the burst interval of the color signal C On the
other hand, if the copy control signal is a "O', the burst placing.circuit
doe$ not insert .the phase-shifted burst signal into the burst interval.
AYCnixer 5is coupled to video signal reproducing device 1 and to burst
placing circuit 4 to mx the lum nance conponent Y and the color signal C
the latter having been nodified by the,gopy protection signal, to produce
a conposite, copy-protected col or V|deo signal at its output tern1na| 7.
Qut put termnal 7 may be coupled to a video recorder and/or to a nonitor.
If supplied to a nonitor, it is appreciated the color video signal nay be

sui tably dhiitaydgnal ehat desedintitiexhitbiBotine+witis @¥padsibal Ortdwn or
deterioration. If an analog video recorder is coupled to output term nal
7, the nodé¥amplegodsr a gppycPEdtprtied srigegj signrafl tis @omi&ehveimﬂ\ anea

Lhen Up N o dea®b1bne1 St Yot Sore) 5855ess iVt 'Tlne' Thtdivals may
include thf phase-shifted burst signal if the PLL circuit of the
television1¥eceiv rs admits of a high time constant, and a fewer
nunber .of successive line intervals may contain'thé phase-shifted
burst signal if the time constant is lower.

Figs. 7A and 7B schematically represent those fields of
a frame which contain ‘the cépy-prqtected video signal shown in

-Fig. 6B. It is seen that each field or alternate fields may
contain a number of lines having th; phase-éhifted burst signal
therein. Alternatively, the copy protection signal may be
inserted into the burst interval of a predetermined number of
lines in every other frame. Still further, those lines which
contain the copy protection signal ﬁay exhibit a so-called
lattice ‘shape. )

Fig. '8 scheﬁatically represents different
configurations in which the phase-shifted burst signal may be
inserted into the burst iﬁte:val; Each hatched area is intended
to identify the phase-shifted burst signal. In an actual
implementation, one or more of the cbnfigurations may be adopted.
It is seen, then, that the-phase-shifted burst signal may exhibit
different durations, as depicted in Fig; 8 by reference numerals
e, i, j, x-and 1. Hence, the phése-shifted burst signal of

duration e may be located in the post-burst interval, and is seen



expansion of the nodified burst interval (as shown in Fig. 3B); and as a
‘result, when the reproduced color video signal is displayed, substanti al
distortions and deterioration will be present, thus defeating the
acceptance by a viewer of the copy- protected video signal.

Lum nance signal Y produced by video signal reproducing device 1 and the
copy-protected color signal C produced by burst placing circuit 4 are
coupled to a term nal block 6 which caoptitutes the so-called S-output. As
i's known, the S-output includes separated |um nance and chrom nance
signals which may be supplied to the S-input of & high quality video

di splay. Neverthel ess, even though the color signal C has been nodified

with the q@P¥oiahee! WRén St alormdl Buesedertsivell endacandl berminates a
picture displayed therefromw ||l exhibit no noticeable deterioration; but

i f the colmmimrgegl syaleshteJoutpwycdes ofr bhesuksazaier) othereashered and
subsequent|ly reproduced by a consuner-type videp regorder, the ul t ant
pi cture tHERe i@“&i’?ﬁ#ﬁ?}@é Prest tsrf@"fa&pliogﬁcg’d""(/f%%ﬁ%ﬂ %ﬁ&l °WEII ?£ ﬁ%}e be

sati sfact o FLgs. 45D r i 9B ' in the
hor i zont alob%xl‘%ﬁ’\ interval telégz CﬁnraAié sbbhUES S E1dW hel FERbSetdd \HHARe

Kingsinter the color video signal as a result of the
oper ati on phrdétesidpiaa.at Dﬂgsbemifted:imrst sfgpals 56\ amsl 4 mayeber m whi ch
h :

illustrates the "normal" ri zont al
combined. Phase-shifted burst signal j is located in a central
portion of the burst interval and is preceded and followed by the
reference phase burst signal. Phase-shifted burst signal k is
provided at the beginding of the burst interval t;-t; and simply
precedes the reference phase burst signal. Phase-shifted yurst
signal 1 is located in the pre-buréé interval tg-t; and also in
the beginning of the burst interval t,-t; and is seen to commence
before the burst interval begins and terminate in the burst
interval but before the reference phase burst signal begins.
Since the circuitry used in consumer-type analog video recor@ers
may differ from one manufacturer to another and from model to
another, when different combinations of the phase-shifted burst
signal shown in Fig. 8 are used, success in preventing the video
recorder from satisfactorily copfing the copy-protected video
signél is virtually assured. Alternatively, different line
intervals of the copy-protected video signal may contain
different ones of the phase-shifted burst signals shgwp in Fig;
8. For example, one line ﬁay contain phase-shifted burst signal
e, anéther.may contain phase-shifted burst signal i, another may

contain phase-shifted burst signal j, and so on.



bl anki ng interval and depicts the horizontal synchronizing signal. h
followed by the burst signal a, the latter being provided in

18 the color signal C supplied to burst placing circuit 4 by video

si gnal reproduci ng device 1. Fig. 5Billustrates the phase
control pulse included in the timng control pul ses generated by timng
generator 2; and it is seen that burst signal generator 3 responds to the
phase control pulse to generate the phase-shifted burst signal b at the
timng which follows the reference phasg burst signal. Burst placing :
circuit 4 inserts the phase-shifted buist signal generated by burst signal
generator 3 into the burst interval, resulting in the nodified burst

interval shown in Fig.i9Bossible that FifckdC sin kust aﬁéﬁﬁaﬁw wilaeee control
pul ses included in the timng control pulses, whereby burst generator 3

gener at es piictardureprodusced firom ph&ddveti ot qukedriresordednedpytprotectedBur st
placing circuit 4 inserts the phase-shifted burst signals b and ¢ into the
burst int &ifdeo signalsmay ke present; dn the hopndary,pbetieen the line

interval which contains the phase-shifted burst signal e and the
next-following line interval which does not contain the phase-
shifted burst signal. For examble, if a block of 4 successive
lines contains the phase-shifted burst signal e, such flicker_may
be present. To avoid this possibility, the duration of the
phase-shifted burst signal is gradually increased from line to
line at the beginning portion of the block and is gradually
decreased from line to line at the ;nding portion of the block,
as schematically depicted in Eié. 9. Here, portion m of the
phase-shifted burst signal represents the gradual increase in the
duration thereof, that is, a gradual increase in the duration of
the phase-shifted burst signal e, and portion n represents the
gradual -decrease in the duration of the phase-shifted burst
signal.

While the present invention has been particularly shown
and described-with reference to ﬁreferred embodiments, it will be
readily appreciated by those of ordinary skill in the art that
various changes and modifications may be made without departing
from the spirit and scope of the invention. Some of these
éhanges have been discussed and suggested above. Additionally, -
although burst signal generator 3 and burst piacing circuit 4

(Fig. 4) insert the phase-shifted burst signal into the burst



of .the reference phase burst signal is conpressed. Fig. 5D
illustrates a phase control pulse simlar to that shown in Fig. 5B and, in
addition, illustrates the gain control pulse that may be included in the
timng control pulses supplied to burst signal generator 3. As discussed
above, the burst signal generator responds to the gain control pulse to

i ncrease the gain, or anplitude |level of a portion of the phase- shifted
burst signal, such as is shown. It is appreciated that the width of the
gain control pulse determnes the wi dth of that portion of the
phase-shifted burst signal whose gain

the gai n- JAtAEVER phEcEL i et sataFe tsﬁ'@%}e”smﬁeﬁ o"Bpegt et el
gore ot sphSoy Bgnot smghf GRS o i St i
i npl enent atadn isf, bBpephade dicilatdbnl htherplsasd of predetermined portions
of the burst signal may be changed.
ft is intended that the appended claims be interpreted
as including those’ embodiments which have been specifically
desgribed herein as well as all equivalents thereto, some of
which have been described above and others will be apparent to

those of ordinary skill in the art.



i nvention. Fig. 6Aillustrates the waveform of the pertinent portions of
t he *hori zontal blanking interval with the foll ow ng—tim L :
t[err]-t[err] is the conventional burst interval; . n | S
referred to as the pre-burst interval because it |Is¥fmwm&mﬂmmu’t ely
precedi ng the conventional burst interval t[err]ﬁt errg. s rr] is
referred to as the beginning of the burst interval;.and t[err]-t[err] is
referred to as the end of the burst inpgrval. It will be appreciated that

t[err]-t[err] is less than the normal burst interval; and this occurs
because the phase-shifted burst signal b and ¢ "l eaks" into the nornal

burst interval. Finally, t[err]-t[err] is referred to as the post-burst
i nt erval b%ﬁﬁﬂ§§s Eiafﬁﬁﬁ”f%i nmedi ately foll owi ng and outside the nornal
burst interval: "Fig. 6B illustrates a plurality of successive

horizontal line inteiyal sn seéthoaxafPpfevéting iame analog édTor ivideshi ch the
copy protection signal of the present invention, that 1is, the

phase- shi f tsdgmiailr Srosi beitng satisfectorily neapiede byuant analae wifleoof t he

color video signal. It wi|]l be seen_that the precise |pcations of th
Phase- hi f (RaFoedesy BHPERLS grid apALpHosolor villed signal “Foltiles’s ebfor

. burst signgi of reference phase located in a burst interval in
respective line intervals, said method comprising the steps of:
generating a phase-shifted color burst signal; and inserting said
phase-shifted color burst signal in a predetermihed location for
a predetermined duration in said burst interval.

2. The method of c1aim.; wherein said predetermined
location precedes éaid color burst signal of reference phase.

3. The method of Claim 2 wherein said predetermined
duration commences before sﬁid burst interval begins and
terminates in said burst interval.

| ' 4. The method of Claim 1 wherein said predetermined
location follows said color burst signal of reference phase.

5. The method of Claim 4 wherein said predetermined
duration commences when said burst interval ends.

6. The method of Claim 4 wherein said predetermined
duration commences before said bufsﬁ interval ends and terminates
a number of burst signal cycles After said burst interval ends.

7; The method of Claim 1 wherein said predetermined
location both precedes and follows éaid color burst sign;l of

reference phase.



20 - burst interval in each |ine changes slightly fromline to line.
course, the hatched portions shown in Flgs 6A-and 6B represent those
portions of the burst interval in which the hase shifted burst signal is
insérted. In one enbodiment, the line int erval HHI mmtm"muﬂngnal whi ch
contain the phase- shifted burst signal, thaU terval s
which are subjected to copy protection, are |ncluded in"%né vértical

bl anki ng interval. In other enbodi ments, to be described, line intervals
i ncluded in the display portion of the Qﬂdeo pi cture contain t he copy
protection signal, (that is, the phase-shifted burst signal).

I n the enbodi ment wherein the copy protection signal is located in those

line intervals which_ are gdispl i . Vi t red
to generate a patterﬁ of g%§H“%¥§%%8?eéE§P¥ﬁggﬁl iﬁ Hgﬁa éﬁﬁ%ﬁ}é&ﬁi&?&
burst signajodatfions st ¢ & Ncéntri1CPRERLEHh NGE é&i@%rﬁf: shEESFai.ve |ine
intervals of the video signal, for exanple, in tw successive |ine

intervals or, - alter®ati vﬂxq,méthdd)mf cmatnsklmrlqinesahd@haﬂerslﬂlf@eéby

constituting a block. One field of the video, signal is forned o | ur al
bl ocks exh.m%dwﬁe:eﬁésmv@d&hia# apoamplitiide subshaptial e %I"GEk $omay

be SeParate£h§Q'3¥)tﬁgpcg?g§{$&¥Lﬂ'éT%nal of reference phase; and further

comprising the step of changing the amplitude of only a portion

of said phase-shifted color burst signal.

10. The method of Claim 9 wherein said émplitude of
only said portion of said phase;shifted color burst signal is
increased. )

11. The method 6f élaim 1 wherein said phase-shifted
color burst signal is inserted in a predetermined number of
successive line intervals of said analog color video signal,
thereby constituting a block of line intervals, and a
predetermined field of said analog color video signal is formed
of plural blocks exhibiting a repetitive pitch.

12. The method of Claim 1 wherein said phase-shifted
color burst signal is inserted in a predetermined number of
successive line intervals of said analog color video signal,
thereby constituting a block of line intervals, and a frame of
said apalog.color video signal is formed of plural blocks
exhibiﬁing a repetitive pitch. ‘

13. The method of Claim 1 wherein said analog color

video signal includes a vertical blanking interval; and wherein



intervals or by thirty non-nodified line intervals or forty non- nodified

lineg intervals, etc. As anther exanple, successive blocks aa¥_gg__h____;&h__‘
separated by one hundred non-nodified line intervals.

21 I n anot her exanple, rather than formng plural u Eﬂ

exhibiting a repetitive pitch in only one field of the VI deg I '!m ”"'””'l””m
plural bl ocks exhibiting the aforementioned repetitive

provided in a frame of the video signal. O ‘course, in thls alternatlve
"block” is formed of two or four -succeSive line intervals into which the
phase-shifted burst signal has been inserted. FromFig. 6B, it

will be seen that the phase-shifted burst signal may be inserted into the

burst integkal pRasestirtedb16f bitst Wilgnwings! Desdrt@asint [err]-tlerr],
t[err]-t[err], tlerr]-t[err] and t[err]-t[err]. O course, because of the

down- convep:edatemmﬂngﬂ(iimaedstenvahsGvés&ddgverti¢nithlankisggﬁateEN§1¢he

phase-shi f ted burst 5 gnal,  when the, copyprotected color video signal is
color burss signal is inserted in a predetermined number of line
intervals ébnstié’ting a block; and wherein said predetermined
duration gradually’ increases from line to line in those lines
constituting a beginning portion of said block and gradually
decreases from line to line in those lines constituting an ending
portion of said block.'

15. The method of c1aim-1 wherein said phase-shifted
color burst signal is phase shifteduby 180° relative to said
referende phase.

16. The method of Claim 1 wherein said phase-shifted
color burst signal is phase shifted by 90° relative to said
reference phase.

17. Apparatus for preveﬁting an analog color video
signal from being satisfactoriiy copied by an analog video
recorder, wheréin said analog color video signal includes a color
burst signal of reference phase iocated in a burst interval in
respective line intervals, said apparatus comprising:

copy protection generating means for generating a
phase-éhifted color burst signal; and

insertion means for inserting said phase-shifted color
burst sigﬁal in a predetermined location for a predetermined

duration in said burst interval.



reproduced, as di scussed above, the phase-shifted burst signal- "| eaks"
into’the reference phase burst signal and, additional [y Lbits
ti me-axi s expansion, thereby enlarging the opportunity for the PLL circuit

of the conventional television receiver to followthe ﬂ juﬂ l pns
of the burst signal, resulting in significant defect_slm,j flmm'l ﬂmﬁs

in the reproduced video picture. The selection of the hurtber
of successive |ine i nterval s which contfin t he copy protection signal
(i.e., the phase-shifted burst signal) accordance with the present .

i nvention is dependent, in part, on the susceptibility of caonventional
tel evision receivers to |lock onto the phase shifting

22 . burst signal ths{ UpRS dppardtiisbof tiatm ad wherpanséatd For exanpl e,
if a copy-protected video signal is a "live" signal or a pre-recorded
si gnal , foupr¢dstermispdsiecatinn @recedesnsalid Ll Purpkcs: } it

phase-shi fted_ burst signal if the PLL circuit of the
~ reference phase.

'19. The apparatus of Claim 18 wherein said
prédeterminéd durjtion commences before said burst interval
begins and terminates in said hurst.interval.

20. The apparatus of Claim 17 wherein said
predetermined 1oc§tion folloﬁs said color burst signal of
. reference phase. t |

21. The apparaﬁus of Claim 20 wherein saia
predetermined duration commences wﬁén said burst interval ends.

22. The apparatus of Claim 20 wherein said
predetermiﬂed'duration commences before éaid burst interval ends
and terﬁinates a number of burst signal cycles after said burst
interval ends. .

23. The apparatus of Claim 17 wherein said
predetermined location both precedes'and follows said color burst
signal of reference phase;.

24. The éppa;atué of élaim 17 wherein said
predetermined location is in a central portion of said burst
interval. _

. L 25. The apparatus of Claim 17 wherein said phase-
shifted color burst signal exhibits an amplitude substantially
equal to that of the color burst signal of reference phase; and

said copy protection generating means is operable to change the '



tel evision receivers adnits of a high time constant, and a fewer nunber of
successive line intervals may contain the phase-shifted burst signal if
the time constant is |ower. Figs. 7A and 7Brschepatically =
represent those fields of a frame which contain the cbrﬁ-m&otected vi deo

signal shown in Fig. 6B. It is seen that each field or l‘ wl!t,qmmmﬂ |

may contain a nunber of |ines having the phase-shifted
therein. Alternatively, the copy protection signal may be inserted®into

the burst interval of a predeterm ned nusber of I|ines in every other
frame. Still further, those lines which contain the copy protecti-on signal
may exhibit a so-called lattice shape. Fig. 8 schematically

represents ampiitwie ofc omiygarporbion iof waidhphageahiftednrolon nunsh
si gnal may bf inserted into the burst interval. Each hatched area is
intended t8198htify the phase-shifted burst signal. In an actual

seen. then, Chat the Hhacarehrppafrfar del1ahrss wkalh BHOA Sby n
durations, pgoteptidtGednerhitinginéans dintreasestiieraiplitadei of Jonlky auddl.
Hence, the phase-shif{ed byrst signal of duration e may be |ocated in the
post - bur st pertiem|of @add phesenshifted color burst signal.

27. The apparatus of Claim 17 wherein said insertion
means is operable to insert saild phase-shifted color burst signal
in a pfedetermined number of successive line intervals of said
analog color video sidnal, thereby constituting a block of line '
intervals, and to construct a predetermined field of said analog
color video signal with plural bloéks exhibiting a repetitive
pitch. . ' |

28. The apparatus of Claim 17 wherein said insertion
means is operable to insert said phase-shifted color burst signal
in a predetermined number of successive line intervals of said
analog color video signal, thereby éonstituting a block of line
intervals, and to construct a frame of said analog color video-
.siénal with plural blocks éxﬁihiting a repetitive pitch.

 29. The apparatus of Claim 17 wherein said analog
color video signal includes a vertical blanking interval; and
wherein said insertion means -is operable to insert said phase-
shifted color burst signal in predetermined line intervals of
said vertical blanking inter@al.

- 30. The apparatus of Claim 20 Wherein'said insertion

means is operable to insert said phase-shifted color burst signal

<



23 - to commence when the normal burst interval ends and term nates a
nunber of cycles (e.g.,. 2 cycles of the subcarrier) thereafter. The
phase-shifted burst signal i is provided in the end of the burst interval

t[err]-t[err] and is seen to follow the reference phase —bUL§L‘§ng§%ﬁrsf-h
Phase-shifted burst signals e and i may be conbined. Phase-shifte

signal | is located in a central portion of the burst intﬂ‘m

preceded and followed by the reference 2 ase bur st si gnal Jmm!m”d"
burst signal k is provided at the begi nfing of the burst i'nt &rval ®
t[err]-t[err] and sinply precedes the reference phase burst si-gnal: -
Phase-shifted burst signal 1 is located in the pre-burst interva
tlerr]-t[erin apredetermined hambeyi ofi hinef intervalsstonstitutdng a block
tlerr]-t[err] and is seen to commence, before the burst interval be |ns and
term nate iand H‘@ Sﬁﬁgpaliﬁt@%a%ﬁaééf BF@?*F&“’#@F& dneatigm fropytine

si gnal beglns C CU|tr co pe Io vi d
recorders yu(ﬂef t*‘rom i(‘)% °¥'Fac l"‘dtr":ke"'r'g'tao a %‘ga?f’ Fom r’f,oﬁgﬁato
anot her, wheiudl fandr ot gsa aRA TG} idittetbe! 881 AItRhIREW Rilixdtiohl #Peh

shown in Fig. 8 are Bse success in preventing the video recorder from
sat i sf act orline dapyiing ﬂ.he&iqry -Jimese copdtituleing an ending portion of

said block.

31. The apparétus of Claim 17 wherein said phase-
shifted color burst signal is phase shifted by 180°-re1ative to
said reference phase. *

. 32. The apparatus of Claim 17 wherein said phase-
shifted color burst signal is phaséushifted by 90° relative to
sald reference phase.

33. A copy-protected record medium on which is |
recorded a color video signal that is not satisfactorily copyable
by an analog video recorder, said color video signal including a
copy control signai and, when recovered for analog recording
includes a color burst sigﬁal of reference phase located in a
Burst interval in respective 1iﬁé intervals with the burst
interval having a predetermined iocation in vhich, during
reproduction, a phase-shifted color burst signal is inserted for
a predetermined duration in response to said copy control signal.

| 34. The mediuﬁ of Claim 33 wherein said predetermined

location precedes said color burst sigﬁal of reference phase.



. . - . . . —_— IO e
signal is virtually assured. Alternatively, different line intervals of -

t he ‘copy-protected video signal nmay contain different ones q |"|“"“
phase-shifted burst signals shown in Fig. 8. For exanple,] 4 |m mlwu
contai n phase-shifted burst signal e, another may contain phase-shifted® *

burst signal i, another may contain phase-shifted burst signal j, and so
on. : 24 + It is possible
that flicker in the displayed video pi%%ure reproduced froma "live" or

pre-recorded copy-protected video signal nmay be present in the boundary
between the Iine interval which contains the phase-shifted burst signal e
and the next-following line interval which does not contain the phase-
shifted burst signal 35ForThagsiiam of glaimcid thereincsaidinredeternined

contains the phase-shifted byrst signal. e, such.flicke be present. To
avoid this 9 allﬂ"l ceymeppes Z*méﬂ%%agf‘ bypest piﬂg'?@’?ﬁi #’?’gﬁyﬁ)tﬁ"?{ signal is
gradual l'y i{E¥ﬂ¥§?ﬂ%§f&B”béi&“%ﬂf%} PBE@r@SlEhe begi nning portion of the

bl ock and is gradually decrease romline to line at the ending portion
of the bl ock, 36. The medium of Claim 33 wherein said predetermined
% .

location f&?lows' aid color burst signal of reference phase.

37. The medium of Claim 36 wherein said predetermined
duration commences when said burst interval ends.

38. The medium of Claim 36 wherein said predetermined
duration commences before said burst interval ends and terminates
a number of burst signal cycles after said burst interval ends.

. 39. The medium of Claim 33 wherein said predetermined
location both precedes and follows said color burst signal of
reference phase. |

40. The medium of Claim 33 wherein said predetermined
location is in a central portion of said burst interval.

41. The medium of Claim 33 wherein said phése-shifted.
color burst signal exhibits an amplitude substantially equal to
that of the color burst signal of reference phase; the amplitude
of only a portion of said phase-éhifted color burst signal having
a larger amplitude.

42. The medium of Claim 33 wherein said phase-shifted
color burst signal is inserted in ; predetermined number of
successive line intervals of said recovered color video signal,

thereby constituting a block of line intervals, and a



as schematically depicted in Fig. 9. Here, portion mof the phase-shifted
burst signal represents the gradual increase in the ,dutattemethe#ee#——%hat
is, a gradual increase in the duration of the phase shlfted bur st
e, and portion n represents the gradual decrease in t “ﬁﬂuﬂﬂ
phase-shifted burst signal. Wil e the pre

been particularly shown and described with reference to preferre
enbodi ments, it will be readi |y appreciated by those of ordinary skill in
the art that vari ous changes and nodi B8cati ons nay be nade wi t hout
departing fromthe spirit and scope of the invention. Sone of these
changes have been di scussed and suggested above. Additionally - " although

bur st signal ner at.,0 ng bu Joam ng Ci rcu{ g d; 42 |{1$ert t he
phase- shi ft@ﬂg @e&ngﬁ ﬁt%é fegpvered color video signdl is
25 intervage %a Yb¢ |p13BRACH BLEE dfiAniling! 8! PLENERIIARRLRNI St ST Onal

may itself ase ate to achieve the sa ect That is, by
phase nodul at i on, ,the&mhameoﬁe@i\adeifercwndsponhem said phase-shifted

color hurss signal is inserted in a predetermined number of

Xy _
successive line ihtervals of said recovered color video signal,
thereby conqpitutihg a block of line intervals, and a frame of
said recovered color video signal is formed of plural blocks
exhiﬁiting a repetitive pitch.

44. The medium of c1aim 33 wherein said recovered
color videa signal includes a vert;cal blanking interval; and
wherein said phase-shifted color burst signal is inserted in
predeﬁermined line intervals of said vertical blanking interval.

45, The medium'of Claim 36 wherein said phase-shifted
color burst signal is inserted in a predetermined number of line
intervals of the recovered color video signal, constituting a

~ block; and wherein said predetermined duration gradually
increases from line to line in those lines constituting a
beginning portion of said blocktend gradually decreases from line
to line in those lines constituting an ending portion of said
block.
_ 46. .The medium-of Claim 33 wherein said phase-shifted
color burst signal is phase shifted by 180° relative to said

reference phase.



of the burst signal may be changed. ‘ is intended that the
appended cl ai ns be |nterpreted‘_§§‘Ththdrﬁg—%hese enbodi nents whi ch _have
been specifically described h equ

sone of which have been deschd@ﬂ"ﬂMﬁﬁHﬂﬂlﬁFrs W F%egéﬁ%eggteagg
those of ordinary skill in the art .

26 WHAT IS CLAIMED I S: . A nethod .of preventlng an anal og
col or video signal from being satlsfaéﬁorlly copi ed by an anal og video -

. recorder, wherein said anal og col or video signal includes a color burst
signal of reference phase |located in a burst interval in respective |ine
intervals, said nethod conprising the steps of: generating a phase-shifted
col or burst signal; af | 19 helfwkade ci¥ias 83SWhéteth lia phasetswimed i n
a predeterm ned location for a predeterm ned duration in said burst
interval. color burs® sidfiad Ast bbasefshdiftied by\se? ofelatdiive peedeidr ni ned

reference phase.

This Sheet Has Been Rei]aced




| ocation precedes said color burst signal of reference phase. 3.
The:nmethod of Claim2 wherein said predetermned duration comences before
said burst interval begins and termnates in said burst interval.

4. 'The nethod of Claim1 wherein said predeternlned | ocation foll ows said
col or burst signal of reference phase. 5. The nethod of Caim4
wherein said predeterm ned duration conmences when said burst interva
ends. 6. The nmethod of O aim4 wherein said predeterm ned
duration conmences before said burst interval ends and term nates a nunber
of burst signal cycles after said burst PRterval ends. 7. The
met hod of O ai m CORYeRROTECHION, BYIINSERTING A SEASEsSHIETED FQE'QBes and
fol l ows said col oBUBETsBIGNARaENEP Tﬁgfﬁ?gﬁgel%ﬁ%§%AL OF AN

27 8.  The nethod ofCQHOR WIPE&WENRsai d predet er ni ned

| ocation is in a central portion of sald bur st |nterval 9.

The net-hod of Cla|n11 wher ei n ABSTRACHRAOP - S

An analog color video signal is prevented from being
satisfactorily copied by inserting a phase-shifted color burst
i signal of predetermined duration into a predetermined location of
the usual ébrst interval of that analog color video signal. The
predetermined location may precede the normal color burst signal,
or it may follow the normal color burst signal or it may be

located in the middle of the burst interval.

Figure 6



col.or burst signal exhibits an anplitude substantially equal to ‘that of
the col or burst signal of reference phase; and further conprising the step
of changing the anplitude of only a portion of said phase-shifted col or

burst signal. 10. The method of Claim9 wherein said anplitude
of - only said portion of daid phase-shifted color burst signal is '
i ncr eased. 11. The nethod of Claim1l wherein said phase-shifted

col or burst signal is inserted in a pregetermn ned nunber of successive
line intervals of said anal og color video sig &hereby constituting a

bl ock of Iine | al s, JF;#‘ redeterm nedf fi efsd of said anal og col or-
vi deo si gnal Zg?e ura iting a repetitrve pitch.
12. The nethod of aim1 wherein said{phage-

ted color burst signal is
inserted.in a predeterm ned nunber of essive line intervals of said

anal og col‘or video signal, thereby conskhituting a block of line intervals,
and a frame of said analog color video signal is fornmed of plural blocks
exhibiting a repetitive pitch. 13. The method of Claim1l wherein

said anal og color video signal includes a vertical blanking interval; and
wherein "

kX

[ I

Fig. 1B

Fig. 3JA — —‘% %‘b

T

Fig. 38 — & lp——




28 - said .phase-shifted color burst signal is inserted in predeterm ned
line intervals of said vertical blanking interval. 14. The

met hod of Claim4 wherein said phase-shifted color burst signal is
inserted in a predeterm ned nunber of line intervals constituting a bl ock;
and wherein said predetermined duration gradually increases fromline to
line in those lines constituting a beQJ@nlng portion of said block and
gradually decreases fromline to |ine™i’n those lines constituting an
ending portion of said bl ock. 15. The method of Caim1l wherein
said phase-shifted color burst signal is phase shi:fted by 180[err]
relative to said r erencega e. fret hod of daimil

wherein said phase r burs pse—shi fted by 90[err]
relative to said ref nce phase. gpar at us for preventing
an anal og color video signal from being factorily copied by an anal og
video recorder, wherein said anal og color yideo signal includes a color
burst signal of reference phase located in b burst interval in

Fig. 2B =l 3

Fig. 2D




respective line intervals, said apparatus conprising: copy
prot’ecti on generating neans for generating a phase-shifted col or burst
signal; and insertion nmeans for inserting said phase-shifted
colaqr burst signal in a predeterm ned |ocation for a predeterm ned

duration in said burst interval
29 ~ 18. The apparatus of Claim 17 wherein said predeterm ned

| ocation precedes said color burst signal of reference phase.

19. The apparatus of Cl aim 18 wherein predeterm ned duration
commences before said burst interval begins and term nates in said burst
20. Jdhe.apparatus of Claim1l7 wherein said

i nterval
. . H . .
predet erm ned | ocation fl aid cobeang. burst signal of reference phase.
21. The apparatus of C aigmf20)-wherein $aid
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predeternined duration commences when said burst interval ends.
22 The apparatus of Claim20 wherein said predeterm ned duration
conmences before said burst interval ends and termninates a number of burst

signal cycles after said burst interval ends. 23. The appar at us
of. Claim 17 wherein said predeterm ned |ocation both precedes and fol l-ows
said color burst signal of reference phase. 24. The appar at us
of daim17 wherein said predeternm ndd9 ocation is in a central portion of
sai d bur st interval : 25. The apparatus g a m1l7 wherein said

e substantially
ase, and said copy

phase- shift signal exhibits an anpl v
equal to that ke czszg‘burst signal of rpfergnd
protection genera ing neans is operable to changg thke
30 anplitude of only a portion of said phaovsb ifted color burst signal.

PHASE
CONTROL

Flg 5B P“'-SE_ o a{% b

T

, conmo. ——J LT
Flg- 50 | PULSE c 7 b

~ PHASE
CONTROL
PULSE

f:igy. 5/, CONTROL — . |

PULSE

o W o



26. The apparatus of Cl aim 25 wherein said copy protection generating
nmeans i ncreases the anplitude of .only said portion of said phase-shifted

col or burst signal. 27. The apparatus of Caim 17 wherein said
i Asertion means is operable to insert said phase-shifted col or burst
stgnal in a predeterm ned- nunber of successive line intervals of said

anal og-col or video signal, thereby constituting a block of line intervals,
and to construct a predetermnm ned fie%? of said anal og color video signal
wi th plural bl ocks exhibiting a repe 'Pive pi tch. 28. The
apparatus of Claim 17 wherein said insertion neans is operable to.insert
sai d phase-shifted color burst signal in a predeterm ned nunber of
successive line intervals. of said analog color video signal, thereby
constituting a block of line intervals, and to construct a franme of said
anal og color video signal with plural blocks exhibiting a repetitive

pi tch. 29. The apparatus ®f C aim 17 wherein said analog color
video signal includes a vertigal gnking interval; and wherein said

i nsertion neans is operable ta ;ﬁ r ) Phase- shifted col or. burst

si gnal | ed_line |n/41valgéa. said vertical blanking interval.
30. The %CI al e| ng Z4d insertion nmeans is operable to
i nsert sald phase shifte P *rsté§?

comd T acnmwumeen

e
&
<«

T
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31_ . in a predeterm ned nunber of line intervals constituting a block and
to.gradually increase said predeterm ned duration fromline to line in
those lines constituting a beginning portion of said block and to
gradual |y decrease said predeterm ned duration from line to line in those

| i mes constituting an ending portion of said block. 31. The
apparatus of Claim 17 wherein said phase- shifted color burst signal is
phase shifted by 180 relative to said reference phase. 32. The’

apparatus of Caim 17 wherein said phagge shlfted color burst signal is

phase shifted by 90[err] r ase. 33.
A copy-protected record nedifum on which is recorded a dgol or video signa
that is not satisfactorily ¢opyable by an anal og video |recorder, said
col or video signal including a coﬁy cohtrol.31gdal and,| when recovered for
anal og recording includes color-bqrsi 3|gnaf of geference phase | ocated
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burst interval in respective line intervals with the burst interval having
a predetermned location in which, during reproduction, a phase-shifted _
- colror burst signal is inserted for a predetermnm ned duration in response to_

sai*d copy control signal. 34. The nmedium of C aim 33 wherein
sai'd predeterm ned |ocation precedes said color burst signal of reference
phase. 7/9 32 35. The

medi um of Cl aim 34 wherein said predeterm ned .duration comrences before
said burst interval begins and tgLnginates An said burst interval.

36. The nedi um of C ai m 33 wher ei f d pré;eternhned | ocation follows
said color burst signal of referenc hase. 37. The nedi um of
Claim 36 wherein said predeterm ned duration commences when said burst

i nterval ends. 38. The nedium of C aim 36 wherein said
predeterm ned ~duration "nnnang } } nds and

term nates a pyinber pf purst dignal cycles after said burst iljnterval ends.

39. The nediunm ¢f C a|l m B3 q@§§ in said predeterm ned

XY
o

.




| ocation both precedes and foll ows said color burst signal of reference
phase. 40. The nmedi um of O aim 33 wherein said predeterm ned

| otation is in a central portion of said burst interval. \ 41.

Thé& medi um of C ai m 33 wherein said phase-shifted color burst signal
exhibits an anplitude substantially equal to that of the color burst
signal of reference phase; the anplitude of only a portion of said
phase-shifted col or burst signal having 8&91 arger anplitude. . 42,
The medi um of Cl ai m 3 Wherein sai d phase-shifted color burst signal is
inserted in a predeterfEaed nunber gi suwccessive line_intervals of said

recovered col or videolgignal, ther itutipng a line
intervals, and a ~ *
predetermned field of ==aid recoverfd col eogsi gnal rmed of
plural bl ocks exhibiting a repétitif@ pitch. © 43. The medi um of
O ai m 33 wherein sai dpiEse- sHi ft edid =
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col or burst signal is inserted in a predeterm ned nunber of successive
I1ne intervals of said recovered color video signal, thereby constituting ;
az bl ock of line intervals, and a franme of said recovered col or vi deo ._?
ségnal is forned of plural blocks exhibiting a repetitive pitch.

4%, The nmedium of C aim 33 wherein said recovered color video signal

I ncl udes a vertical blanking interval; and wherein said phase-shifted
color burst signal is inserted in pr@d@tern1ned line intervals of said
vertical blanking interval. 45. The nedium of T aim 36 wherein
sai d phase-shifted color burst signal is inserted in a predeterm ned
nunber of line intervals of the recovered color video signal, constituting
a block; and wherein said predeterm ned duration gradually increases from
line to Iine in those lines constituting a beginning portion of said block
and gradual |y decreases fromli ne ’gl ne i ﬁhose | ines constituting an
endi ng portion of said bl ock. he nedi um of C aim 33
wherein said phase-shifted color burst S|gnal is phase shifted by 180
relative to said reference phase.




34 - 47. The nmedium of C aim 33 wherein said phase-shifted

color burst signal is phase shifted by 90[err] relative to sai‘ﬁ!wr@f.gence
phase.

34

OO O

~47.  The medium of Claim 33 wherein said phase-shifted color burst signal is phase-
shifted by 90° relative to said reference phase.

48. A copy-protected record medium on which is recorded a color video signal that
is not satisfactorily copyable by an analog video rccérdcr, said color video signal
including means which, when recovered for analog recording, provide a color burst
signal of reference phase located in a burst interval in respective line intervals with the
burst interval having a p;e—dctermined location, and means which, when recovered for
analog recording, provide a phase-shifted color burst signal inserted for a pre-
determined duration in said burst interval.
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