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BACKGROUND OF THE TINVENTION
Field of the Invention
The present invention pertains to a method and apparatus

for processing a video signal, and more particularly to
30 improving the effects of phase modulation of the color burst
component of the video signal 9for video copy protection).
Description of the Prior Art
Various copy protection techniques have been developed to
. modify a video signal so as to prevent copying or reduce the
35 entertainment value of a copied videocassette (effectiveness)
while the same signal produces a display on a television
receiver or monitor with a minimum of or no visible artifacts.
Video copy protection is defined as a system whereby a
copy protected video signal is viewable with a minimum of or
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Pl aypack Qhe3ual 2s'ERAL dai¥cished i U.5. PatehteNBP! £;631,603 (“603),
by John 0. Ryan, issued on December 23, 1986 and assigned to
Macrovision, incorporated by reference. The “603 patent is
directed to modifying an analog video signal to inhibit making
of acceptable video recordings therefrom. This discloses add-

15 ing a plurality of pulse pairs to the otherwise unused lines
of a video signal vertical blanking interval, each pulse pair
being a negative-going pulse followed closely by a positive-
going pulse. The effect is to confuse AGC (automatic gain
control circuitry) of a VCR (video cassette recorder) record-

20 ing such a signal, so that the recorded signal is unviewable
due to the presence of an excessively dark picture when the
recorded signal is played back. :

Another well known copy protection is that disclosed in
U.8. Patent Number 4,577,216 (~216), "Method and Apparatus For

25 Processing a Video Signal," John O. Ryan, issued March 18,
1986 and incorporated by reference, discloses modifying a
color video signal to inhibit the making of acceptable video
recordings thereof. A conventionall television receiver
produces a normal color picture from the modified signal.

30 However, the resultant color picture from a subsequent wvideo
tape recording shows variations in the color fidelity that
appear as bands or stripes of color error. Colloguially the
modifications are called the ““Colorstripe™ system'' or the
““Colorstripe™ process''. Commercial embodiments of the

35 teachings of this patent have typically limited the number of
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system is used primarily in transmission systems; on the

output of DVD recorders and playback machines; and on the

output of DVCR machines. A fuller discussion on how the

(!olo:r:st:.'Jz'ipe'“‘I system is incorporated in these systems is_
20 discussed below.

Color video signals (both in the NTSC and PAL TV systems)
include what is called a color burst. The color stripe system
modifies the color burst. The suppression of the color
subcarrier signal at the TV transmitter requires that the

25 color TV receiver include an oscillator (in NTSC a 3.58 MHz
oscillator) (in PAL a 4.43 MHz oscillator) which is used
during demodulation to reinsert the continuous color
subcarrier signal and restore the color signal to its original
form. Both the frequency and phase of this reinserted

30 subcarrier signal are critical for color reproduction.
Therefore, it is necessary to synchronize the color TV
receiver's local 3.58 MHz or 4.43 MHz oscillator so that its
frequency and phase are in step with the subcarrier signal at
the transmitter.

35 This synchronization is accomplished by transmitting a

’ small sample of the transmitter's 3.58 Miz or 4.43 MHz
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is to be used as the color sync signal are superimposed

on the back porch. This color sync signal is referred to as

the "color burst" or ‘"burst". The color burst peak-to-peak

amplitude (40 IRE for NTSC TV as shown) is generally the same
15 amplitude as the horizontal sync pulse.

Fig. 1B shows an expanded view of a part of the waveform
of Fig. 1A including the actual color burst cycles. During
the color TV blanking intervals, such a c¢olor burst is
transmitted following each horizontal sync pulse. Similar

20 characteristics for the horizontal blanking interval and color
burst are present in a PAL signal. The differences between
PAL and NTSC are discussed more fully below.
The phase relationship of the color burst and the color
components of an NTSC signal are shown in Figure 1D. The NTSC
25 color system operates on a quadrature modulation system based
upon an R-Y and B-Y or an I and Q system. For ease of
discussion, we will discuss the R-Y and B-Y system. As can be
seen on Figure 1D the R-Y axis is the vertical axis and the B-
Y axis is the horizontal axis. The Color Burst signal has
30 been specified to be on the B-Y axis and is at the 180 degree
point relative to a 0 degree point as shown on Figure 1D. The
color modulation demodulation process depends upon this phase
relationship between the various color components shown in the
vector diagram of Figure 1D and the reference subcarrier
35 represented by the color burst signal. The color stripe
processes described in the 216 patent and the material below
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col or burst Be (B [2930r @Evstem ‘J~|1H§olts NTSC counterpart operates on a
10 quadrature modulation system based upon an U axis and V axis.
As can be seen on Figure 2C the U axis is the vertical axis

and the V axis is the horizontal axis. One of the key
differences between the NTSC color system and the PAL TV
system is the vector location of the color burst. The PAL

15 Color Burst signal has been épecified to be at +/- 45 degrees
from the -U Axis relative to a 0 degree point as shown on

Figure 2C. On an alternating lipne basis the V signal switches

180 degrees in phase. The color burst of each of these
switches in synchronization. On the lines with a + V signal,

20 the color burst is at + 45 degrees relative to the U axis. On
the lines with a -V signal, the color burst is at -45 degrees
relative to the U axis. The color modulation demodulation
process depends upon this phase relationship between the
various color components shown in the vector diagram of Figure

25 2C and the reference subcarrier represented by the color burst
signal. The so called swinging burst is used to generate a

PAL ID pulse within the demodulation process to appropriately
switch the demodulation process to respond to the line by line
change in the V portion of the signal. Due to the unigque

30 characteristics of the PAL TV signal there is a need for an
improvement on the color stripe processes described in the

~“216 patent to improve to create a copy protected signal that

has an effectiveness to produce a recording of the signal that

has lost its entertainment wvalue while the copy protected

35 signal and to improved the display of the signal without
artifacts by a TV receiver or monitor. For further details on
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The location of the bands is fixed ("stationmary®") field-to-
field. This color stripe process has been found to be quite

20 effective for cable television, especially when combined with
the teachings of the ~603 patent discussed above.

In NTSC TV, the start of color burst is defined by the
zerc-crogsing (positive or negative slope) that precedes the
first half cycle of subcarrier (color burst) that is 50% or

25 greater of the color burst amplitude. It is to be understood
that the color stripe process shifts the phase of the color
burst cycles relative to their nominal (correct) position
which is shown in Fig. 1B. The phase shifted color burst is
shown in Fig. 1D. The amount of phase shift shown in Fig. 1C

30 may be as great as 180° (the maximum possible) .

Further, the amount of phase shift in the color stripe
process can vary from e.g. 20° to 180°; the more phase shift,
the greater the visual effect in terms of color shift. In a
color stripe process for PAL TV, a somewhat greater phase

35 shift (e.g. 40° to 180°) is used to be effective.
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(*"p-i-p'')portions of the TV display. These systems use ana-
log to digital conversion and digital to analog conversion
techniques to accomplish the ““p-i-p!'' feature that may be
sensitive to the phase errors of the “216 embodiment. There-
fore, it is an object of this invention to provide an improved
method and apparatus for modifying a color video signal so
that a conventional television receiver produces a normal
color picture including the picture in picture portion f£from
the modified signal, whereas a videotape recording made from
the modified signal exhibits annoying color interference, thus
discouraging or inhibiting videotaping of the signal.

Other variations of the ColorstripeTM process are also
possible. '

STUMMARY

The present invention is directed to a method and appara-
tus that satisfies the need for an for an improved method and
apparatus for modifying a color video signal so that a conven-
tional television receiver produces a normal color picture
including the picture in picture portion from the modified
signal, whereas a videotape recording made from the modified
signal exhibits annoying color interference, thus discouraging
or inhibiting videotaping of the signal.

The present inventors have determined that improvements
are possible on the teachings of above mentioned U.S. Patent
No. 4,577,216, especially pertaining to playability of the
signal on a television receiver or monitor.
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-5- A seqgndy7ephodiment improves the playability of the

PCT/ US96/kadified signalt by RAltendiayg Thes ysdlop sberstCobdgnd®! Eorwaea” by
Geqpfrey into the so called breezeway portion of the television signal.
A third embodiment additionally improves the playability
by extending the burst signal beyond the normal end point to
just prior to active wvideo. With both the second and third
embodiments, various combinations of modified or modulated
15 burst signal with unmodified or ummodulated burst signal are
used to optimize the effectiveness of the copy protection and
the playability of the modified signal.
Within the NTSC color system each of the first three
embodiments, the phase of the modified versions is generally
20 180 degrees from the nominal burst position. Other phase
angles are also usable. These three embodiments are useful in
the PAL color gsystem as well.
However, some specialized embodiments are described that
take advantage of the differences in the PAL system from the
25 NTSC system. In the PAL embodiments, the modified 1lines
comprise a phase shift of either + 90 degrees relative to the
burst phase angle of a normal line or - 90 degrees relative to
the burst phase of the burst phase of a normal 1line. The
differences between various PAL embodiments is the sequence of
30 line modifications.
It is to be understood that in each of these embodiments
it has been found that it is not necessary to modify or
modulate all of a particular color stripe Dburst.
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stripe pro@®Is8dgpals the phase of the col or burst cycles relative

to their noni napigapesecin ResSi $EO0/Bhow wavebbefisi 413@etatingi GradiBuslihe

phase shif r Rurst..i hown_in_EFig. 1D. unt__of ase
shi f1 shom%?ﬁiﬁ?% °¥053§ir§‘tn~3g‘/‘b831‘§§85r%%t tht ﬁ%%‘f‘érér‘;]‘e’(ﬁng”‘%é’f%ﬁu Y
posstdl e) . accordance with gheinventismgunt of phase shift in the col or
stripe PrFRgagesCn Valoy 4BO0BHW. walbeoths t G113t rhiengOvaBituEe

T R N R K
accordance with the invention;

Figures 5A to 5D show waveforms illustrating wvarious

20 vergsions of a third embodiment of the color stripe process in
accordance with the invention;

FPigures 6A through 6C show waveforms of an embodiment
using the split burst concept without any modified burst;

Figure 7 shows an exemplary embodiment that combines the

25 embodiment described in Figures 3A through 3C, PFigures 4A
through 4B and Figures 5A through 5C;

Figures 8A to 8D show vector diagrams illustrating a
first PAL embodiment of the color stripe process in accordance
with the invention;

30 Figure 9 shows a series of vector diagrams illustrating a
second PAL embodiment of the color stripe process in
accordance with the invention;

Figure 10 shows a waveform of an exemplary embodiment of
a PAL version of the invention;



35 shift (e.g. 40[err] to 180[err]) is used to be effective.
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.PCT/'US96/ 17719 I.n any copy protection systemthere is a need
-for a 599{2 bal ance between the effectiveness of t ot ect ed
signal in t‘ﬁe |£9ng of a deteriorated copy versus the nee e or no

visible effects on the playability of the copy pro- 5 tected signal.
However, cert g d{b M %%%éeé;ﬁ: oﬁﬁpdﬂ%strmn | w@&oalaa»@%hbhx

probl ens when I ng_a Sl gn e i ments of the '
patent. ©Fn2paf ‘P‘f‘"'c"t}% af? F‘SP i Qf the °8F°Fh¢?tcrr§'lpﬁr BYPTYRS oﬁna
tel evi si oalcceman/car wizh lnhenihvenﬂimm, and be particularly noticeable in

certain "pi Ctyplfd, ldy P{£4 U&ﬁd 11913 slﬁi’vp ﬂ:I ¥ PRLAL Pélﬁs%l%ﬂ%tir ﬂkggphay

These systens use ana- |g|t conve sl on an
anaPog co%%Re%trbn and e{‘%ﬂrﬁ nplePRdiment |°°HerFE3t utBet hat
may be var:.mmsembodﬁzﬁenudﬁmﬂohﬂma aoloar smpeh@fo%bﬁsermowdmﬁanﬁbere-

fore, it |$e fim?l‘x)é)jﬁﬁ{fn%fiohhi s invention to provide an jrrproved 15 met hod ]

and apparatus_tor nodi ¥|ng a color video signal so

The following describes a number of embodiments for an
10 improved method and apparatus for modifying a color video sig-
' nal so that a conventional television receiver produces a nor-
mal color picture including the picture in picture portion
from the modified signal, whereas a videotape recording made
from the modified signal exhibits annoying color interference,

15 thus discouraging or inhibiting videotaping of the signal.
First is a description relating to waveforms and methods.

Second is a description of various related circuits.

Method Description
The following are various color stripe methods in
20 accordance with the invention. '

A key inventive concept in each of the embodiments
described is that it has been found that it is not necessary
to modify or modulate all of a particular color stripe burst.
It has been found that modifying or modulating only a portion

25 of a color stripe burst is still effective as a copy
protection signal for a typical VCR. Also, it has been found
that reducing the portion of the burst that is modified or
modulated improves the playability of the copy protected
signal on television receivers and monitors. This

30 modification or modulation of only a portion of a specific
color burst signal is colloquially called a split color burst
signal. Variations of this split color burst concept comprise
the various embodiments described below.

Figures 3A through 3G show various versions of a split

35 color burst signal that are contained within the standard
position of a color burst signal. This standard position of a

-10-



that a conventional television receiver produces a nornal col or

picture including the picture in picture portion from the nodified

si gnal, whereas a vi deotape recording nade from the nodified signal
exhi bits anneyodrmpem®l or interference, thus 20 di scour agi por/os96itThd bi t i ng
vi deot api ng of the signal. O her variations of the

Col orstripe[err] process are also possi bl e. SUMVARY

The presentcd]mtenbiznslti $1G_ljm€tcti3sl tshoamneiho®Pigudeapplr affd@s NTSChs arht
satisfies tgy gd 2503118”260( roved net hod and apparatus for
rmdlfyl ng a color, video_sig at a conven- tlongé teI |5| on
recei ver produc&LIHTRor AR EBPU? p?ctﬁ?%or burgt, o ¥ifithg 3 h "b]r]ct

pi cture pomtod:i.rf:.ﬁ:aumnh@mudmdumtion (tise ghatchiver danoaem (#eam:pefled

recorgll ng rh § ORI dEre 345 sh&gn | %iBi:bbl& foilt:‘ﬁr
I nterterence, t I scoura % [ bl I Ng Vi eot apl n t he
si gnal . approx ma?ﬁlYp nto8 nthsht 5?‘§s‘ha9@rﬂt‘a‘?’érﬂffn m%b

are possi blguraitiohe anda ahie) gsenirdingy ortionodd theS. n&iauaantcolor b\Ntst

4,577,216, £anecil 'h‘év&%”l%t WA 10! GV Wit et dul¥ee>Phase’ &' Andih 2

teIeV|S|on recei ver “or
-7- by the hatching. The amount of phase modif:.c_at::.on may as

i0 little as 20 degrees from normal phase to a maximum of 180
degrees from normal phase.

This replacement may be of only a portion of a particular
color burst. For instance, of the standard eight to ten
cycles of NTSC color burst, one may replace e.g. the first

15 five cycles, the last five cycles, or any other group of e.g.
four to six cycles. = The replaced cycles need not be
consecutive; one may replace alternate cycles, leaving "good"
{corrected) cycles interspersed with "bad" (color stripe)
cycles. It also is possaible to add corrected color burst

20 cycles outside of their normal location and overlying the
horizontal sync pulses, since these will be detected by a VCR.
It is to be understood that the recognition by the present
inventors that only a portion of a particular color burst need
be replaced forms a part of the invention. Moreover, the

25 partial replacement is also applicable to other of the
embodiments described hereinafter.

Figure 3C shows a version of split color burst where the
modified portion is within a first portion of the normal color
burst duration and the unmodified portion is in the 1later

30 portion of the normal burst duration.

Figures 3D and 3B show where the unmodified color burst
and modified color burst portions are positioned in a sandwich
manner within the normal color burst duration. Figure 3D
shows the unmodified portions to be on the ends of the normal

35 burst duration with the modified portion being in the middle.
The amount of modified portions versus the unmodified

-11-



WD 97/ 26759 PCT/ US96/ 17719
In a first enbodinent, it has been found that it is not necessary to
conpt etely nodify a color burst. Wth typical comercially avail abl e

‘tel evision gRfeingesl VCRs, nodifying or modul ati ng onprp@khTred SOne
of the color bursts has been 5 found effective in making a copy
protected signal while i mproving the playability on television

rlecel \l;elrst oxtd on srmlau&.%&ed for an A &g emﬂnerrmtaﬁaﬁeelt imglf@e?ﬁ t he
pl ayabi | i na e color burs

si gnal %&%&tigenes? n?%gm‘?(*eays%l&d'ltg’easbaxg p%?? 'on of the television
si gnal . Figurg (38 rahQWQodwhemq tbeli mrmvdlllfy-edrrm@ms bhesp| apbi ity

by ext endiggiisAgabWasiors Bkt PG os‘iﬂgoﬁeantul Oa anotlié’}.St
priof to actiy oththe secodan hi.r npodi nent s,

varidus c E'F%orfgaxlﬁe’?ma’lﬁ‘gﬁ oFBep TRy 38 o lﬁﬁrssct spﬁﬁﬁFlﬁﬁ't h
unnodi f i edFigurenrddtishved the smo8iffbed aremodulatedeporviopsi kbzbet m

rerfDLe]?t 'e\éert‘hias Shas he£COofYe phei'{ﬁﬁi'n%ﬁ%d dura%:%%ﬂr”'ew@ht%garﬁﬂga'cﬁ h{@} st
i fi Si | Sys irs
three &ég'ﬂadlm% "Phe\% P adH9S e he S’B}ﬁ Ers‘?%ng“’fi ﬁ%er"&‘lly 20
180 degrew&ulanredhepnunionb bvessupostheonunmodlfrbed phase unmodumlgédas are

al spo usablygoreBagSe {41 CQAUARLNTENESy O GuliSChbt i | balablie PAleGRl

system as wever, sone s nents are
descri bed Gtﬁr%c“i"ene’?ai'édmb&dé% aghe HF\“‘P%?%W?'n the PAL system
fromthe 25 Fﬁlgﬁﬁesyanerand 4B nshidne Bbodimenisreaf sa viersiondiofi athd | nes

conprise %difaﬁS%aﬂ quocehbh%uggeagfﬂf eemﬁ aaw&é@ spEit %ur%é)ur st

phase angle of I ne Qr - ees r tlve ur st
phase of tHk BP?F p‘FPars%t%‘fs athor¥Rg 19 p&aypg;.éﬁggs Wt ween
varlbus PAmpruved bynadvancihg ke leree wift:h:.n the back porch where the

color burst (modified or unmodified) would exist.

Figure 4A shows a basic combination of the advanced
concept with a split color burst. In this particular version
the burst envelope is extended forward to the trailing edge of

20 horizontal sync. As shown in Figure 4A, the color burst
comprises a modified or modulated color burst £from the
trailing edge of sync through and into a portion of the normal
burst duration. The remainder of the normal burst duration
has an unmodified burst portion.

25 Figure 4B shows another version of the advanced split

) color burst. Here the color burst envelope begins during the
horizontal sync duration and continues into the normal color
burst duration. As in the previous version of the advanced
split color burst, the remaining color burst signal within the

30 normal color burst duration is an unmodified color burst.

One of the advantages of having the advanced split color
burst in the NTSC system is that the detection area of the
color burst signal in a VCR tends to be closer to the trailing
edge of horizontal sync than does the detection are of the

35 color burst in a television receiver or monitor. Thereby, in
the NTSC system with an advanced split color burst, the VCR

-12~



30 |l i ne nodifications. It is to be understood that in each of
t hese, enbodi nent s It has been found that it is not necessary to

nodi fy or nodul ate all of a parti cul ar col or stripe

bur st . woomerse WO 97/ 26759 PCT/US96/17719

PCT/ US96/ 17719 BRI EF DESCRI PTI ON OF THE DRAW NGS These
and ot her features, aspects, and advantages of the present invention
wi || becone thaibertainderckt oodtwi td megidifdetio signal t lendf okhewi tajlevision
description L TS; . 0 | ) i i_ngs wher e:
i gurce. 1A FRCORRL cends LAY, ALOIRClL 2o sidal i qure 1D
shows a vector dFAGRESS ofCarithndRi #hOY NiR§C advanced jAplit ) §olor burst

Fi gure 2A slaysten wichdehé difhoddiedl efromtimodulated versdionris tie ficstC
show a%vect ror@.'iggrgg] QLeaQP#QHPgafﬁgfor burstj.D.AL ot g&%uld be ux%der t% res
3A to 3E show wavef o T ustrat 0 versions of a ftirs

rhg various _
enbodi nent &8 tWelloP8r %?Wpelﬁ%eEgaFn315c°mb3é&R§r%’an‘é% Wheh adyanced
i nvention; split color Fb@tstecciAd aséBthboW sadwichrs approsth adiswiesad ous

versions of jg.ggcond egm%ﬁmpogsibﬁg CoAP atidd PR RRESSchlbor stripe

accordance with the i nventi
system.

10 Figures 5A through 5x show another embodiment of the
split color burst system. As shown in Figures 4A through 4E
there are advantages to having the noxmal burst envelope
extended forward to a point that may extend as far as the
front porch area of the horizontal blanking area. It has also

15 been found to be advantageous to extend the normal color burst
envelope beyond the normal burst period towards the active
. picture area. This extension of the normal is limited only by
the maximum horizontal blanking area and the start of active
video. Figure 5A shows a normal unmodified color burst.

20 Figure SA shows an extended color burst with an indication of
the end of normal color burst. The extended period may have
normal color burst or modified or modulated color burst.
Figure 5C shows an example of a color burst signal having the
earlier portion contain normal color burst and the later

25 portion including the extended portion containing modified or
modulated color burst. Figure 5D shows the reverse. The
point at which the switching between modified color burst and
unmodified color burst is variable and subject to experimental
results for the maximum balance between effectiveness and

30 playability as discussed above.

Figures 6A through 6C show an embodiment of the
modification to the color burst where there is no area of
modified burst. However, the concept of split color burst
prevails when the width of the normal color burst envelope is

35 narrowed. In this embodiment, the number of cycles of color
burst is reduced. As shown in Figures 6A through 6C the
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Fi gures 5A to 5D show wavefornms illustrating various 20 versions of a

third embodi nent of the color stripe process in accordance with the
.invention; Fi gures 6A through 6C show waveforns of an enbodi ment
*using the %ﬁﬁb; Qgrst concept- wi thout any nodified burst; smn7u9 Fi gure

7 shows an exenplary enbodi nent that conbi nes the 25 ngr I ment
described in Figures 3A through 3C, Figures 4A t hrough 4B and Fi gures

5A thrOUgB égtened co];],or f\%ﬂ;" e?ﬁf?d:@eét)i hoyegre Q{tﬂ:ixﬁg%i‘gﬁin the .

|IIustrat|n ment of t e color stripe process in
accordanc§°nmal GRAIPF ¢ RuTBY o FLPERYW- 3P0 the  lingg, ccen % &fes of

vector di mgdafitcatioms; réistrbances tosehendoPst Eidelitpewildfl ddearcdior

stripe proceStdrding of aEﬁQr%fi g1 W gkhtt Wf}xé nﬂf&}éﬂlit within aFigure 10

shows a wavefgrm o an exe enbo 3 verS|on of the

i nveht i on¥eceiver or monito 1nta1ned. _9_

WD 97/ 26759 EBach of the embodiments discussedPfH/ BFIgGré#73A through
3G, Figures 4A through 4x, Figures 5A through 5x and Figures
6A through 6C are applicable to the NTSC color format and the
PAL color format.

10 Figure 7 shows an NTSC exemplary embodiment that combines
the elements of the above identified embodiment. The NTSC
exemplary embodiment, called Advanced Switched Burst (ASB) has
the capability of programming wvarious combinations of the
embodiments described above. The burst envelope comprises

15 three zones. Zone 1 (burst start) beginning 4.96 usecs. after
the leading edge of horizontal sync. Zone 1 ends 1.48 usecs
after normal burst start. Zone 2 begins and ends at the end of

Zone I. In this particular embodiment, there is no 2Zone II
per se. Zone III begins after the Zone II point and extends
20 1.48 psecs. to the end of burst. Therefore, this particular

embodiment, color burst has a width of 4.96 usecs. The Zone I
area will contain modified (inverted 180°) subcarrier. Normal
phase subcarrier is used in Zone 2 (zero duration and Zone 3.
As discussed above, the number of 1lines containing
25 modified or inverted subcarrier in the color burst area is
limited to groups of lines followed by larger groups of line
not containing modified or inverted subcarrier in the color
burst. The exemplary embodiment discussed above is available
in two basic versions. One is called the 2 line version and
30 the second is called the 4 line version. Table la shows the
‘exmplary embodiment of a Colorstripem measurements for NTSC.
Table 1a.2 shows both line number configurations. Other
combinations are possible. The exemplary embodiment is the
result of experimental work towards finding an optimal mix of
35 playability and effectiveness discussed above.
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Figure 11 shows a waveformillustrating various versions
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'LINE NUMBERS INCORPORATING
ADVANCED SPLIT BURST WAVEFORM NTSC
Advanced Split Advanced Split

Burst Burst
4-Line version 2~Line version

{21-Line {(17-Line
Spacing) Spacing)

First line First line in

in stripe stripe

Stripe No. | Field 1 | Field 2 | Field 1 | Field 2

1 24 297 30 301
2 45 318 47 318
3 66 339 64 335
4 87 360 81 352
S 108 381 98 369
6 129 402 115 386
7 150 423 132 403
8 171 444 149 420
9 192 465 166 437
10 213 486 183 454
11 234 507 200 471
12 217 488
13 234 505
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t he vari ous enbodi nents descri bed bel ow. Fi gures 3A through 3G

show various versions of a split 35 col or burst signal that are
. cont SI ngd within the standard position of a color burst signal. This
-standard p of ‘a PCT/USS6/17H9
VO 97/ 25753&“7;29’@9 PCT/ US96/ 17719 col or
?:‘Jrst S|§gnal I S shown |n Figure 1D (for NTSC) and Fi gures 2B and 2C
or PAL fE}Y% e a¥d h ii&ébl@rﬁ
nodi fication or lcfuﬁ at I on %t‘ﬁé ‘hat ¢ < %‘ﬁ%ﬁ es a félﬁp S

di
si gnal ). thg JTRSC s¥sERBRSWeL] 7S bﬁ?%t TSR~ 1 Hewever, ﬁbﬁ?’%xﬁ’lﬁt ely
hal f of tomLfuses heticole bhestormalabegdldghtly diffezentn wayld fhem

remai ni nq«'f&t' c?\.uOf %ﬁ%&lﬂﬂé 68! PALD Uy color ik ¥ deD NsPstdntd) dre

nodi fied or ate urst phase as shown by the hatching. The
ano8nt of %ﬁfé?'s’é’qﬁ’o P¥ation may as 10 little as 20 degrees from nor nal
phase to a ngheinsoidnd#fd PAL colpresifnain masmasepérak. significant This

repl ace f I :
For | net Al Srentisr £i8ft X1 H¥skladparkrRchBikhaY. O8ope of EHLRE HBFD
bur st , on@er@gcqsemmerglgteghé:qlng scanning standard used These

scanning differences create the need for different subcarrier
10 frequency. However, the most significant difference is the
' use of the swinging burst and the alternating phase relation-
ships between adjacent lines within a field. Figure 2A shows

one horizontal blanking interval for an PAL color TV signal.
Figures 2B and Figure 2C show the vector display of a color
15 bar signal color burst details in a PAL system. One sgkilled
in the art would fully understand that the there is a 180 de-
gree change in the V component of every color compo:ient on a
line by line basis. Additionally as can be see from Figure 2C

there is a corresponding phase change in the color burst sig-
20 nal on a line to line basis. The color burst component and
color components that occur when the burst is the +45 degree
point relative to the U Axis are the so called NTSC lines. The
color burst component and color components that occur when the
burst is the -45 degree point relative to the U Axis are the

25 . Bo called PAL lines.

‘ In the NTSC system the phase of the color burst is 180
degrees to the color signals 0 degree phase reference. For a
PAL signal, however, the color burst also has to identify the
V portion of the subcarrier phase which is switched during
30 transmission by 180 degrees on alternate lines. The burst
- phase is therefore also switched on alternate lines and is at
135 degrees on NTSC lines and 225 degrees on PAL lines. The
PAL line identification at the receiver may then be achieved
by the phase detection of the 180 +/- 45 degree switched or
35 swinging burst. As can be seen in Figure 2B the chroma signal
switches about the U Axis such that for example a blue signgl
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15 five cycles, the last five cycles, or any other group of e.g.

four ,to six cycles. The replaced cycles need not be

consecutive; one may replace alternate cycles, |eaving "good"

(corrected) cwoorasismt erspersed with "bad" (color stripe) PCT/USO§IL17¢%. |t
al so is possible to add corrected col or burst 20 cycles outside of their
normal | ocation and overlying the hori zontal sync pul ses, since these
Wil be det cxppedrisy aa Wpproximately 8507 orélmtuiertss diftl dmhathe heine when

recogni tion é&%i&ﬂ“%d}rs%sﬁ%t st 135°i, nxeB&a&ssagaho%yae B8 ?S:b. eBy 10°
C

particul ar burst n ace

i nvention. TNREYFeFO th%“z"f}"e 1 rf’?‘gp P%p?‘?i%\ﬁﬂzg‘ﬁ ds ﬁFsg 5°.
applicable to onkerembzidimene of thenﬁnﬂenetnm deitizésdther écmla'f tlame

Fi gur eg 3C Sh‘RﬂEJ 0 sl u ere.t |
portlon IS Wt |I[rjlls\a‘1§;1?ta 9?(1? ?gnhégehﬁ%eﬁoéﬁéx colfn 88 umml?)urst dur I on
and the unndf¥. &pepsirebnline| of tgpeh & douypl nepSFPPBn"B\‘l‘Ph‘??‘fﬂ)rqmﬁ°’
burst duraticalled NTSC burskti gngkte 3D 2aBH degsdesy avesisowreinirnpixlide e3h

col or DUrSt me sediil TGl L0 chA! bubl ShePREDLO"F0RIS BOSLAL E:Edcéﬂ

sandwi ch manne at1on. | gure
shows t he urﬁﬁf}dlbﬂrﬁ?& E&B‘tlﬁoﬁg ?asb@eSﬁeFﬂea%n%mm imcFipr i 3 itﬂﬂ%t
duration w tgatternadpbacd parthenthirdand) Sduerthi ddhes of the ﬂ'ds\ﬁ: anment

g&mgbg} ig.;%a{tte'r%rfs *fﬁésﬁénéﬂ?iﬁ&‘ rﬂq{efs' %gllow the same normﬂ? g;égg;gg
However, the embodiment of the invention has the phase
angles in the four line pattern modified as shown by dotted
lines in Figures 8A through 8D. The so-called NTSC burst an-

15 gle of line 1 and 3 moved 90 degrees to an angle of 45 de-
grees. The so called PAL burst angle of lines 3 and 4 are
moved 90 degrees to 315 degrees. The invention is not limited
to a four line seguence. It is possible that a 2, 4, 6, 8, or
more line sequence will be effective.

20 The advantage of this copy protection method is that the
80 called PAL ID pulse pattern generated by the +/- 45 degree
from the U axis is unchanged. The television receiver is not
affected by the changes of the phase angles relative to the V
axis as shown in Figure_s 8A through 8D. Rowever, the color

25 time base processing in a recording VCR is disturbed by such a
variation from the standard signal. Variations of this em-
bodiment may include phase angle changes other than 90 de-
grees, so long as the PAL ID pulse is not disturbed.

Another embodiment as shown in the wvector diagrams in

30 Figure 9 has a one line modification of the color burst signal
in between lines having the normal color burst signal. It has
been found through experimental testing that the playability
of the modified signal may be improved by using variations of
a one line version of the signal modification. As an example

35 in a five line portion of a field, the first line may be a
modified NTSC line, followed by an unmodified PAL line in turn
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portion is adjusted for an opti num bal ance bet ween
effectiveness and playability as di scussed above. Fi gure 3E
« shows where the unnodified col or burst and nodi fi ed col or burst

" portions a%p@ﬁ 4ol Oned in a another 5 sandwi ch manner % l%he
normal color rst duration. Fi gure 3E shows the nodi |ékp r
nmodul ated portions to be on the ends of the nornal burst duration

with the gaﬁdhéaeﬂ 1'd RS NPind N Eﬁfl&&f” Y eg or unn‘olfgter1 ted

nodifie at portlons versus the_ unnodi
10 por%FBﬁ anpd f%ﬁ&{kﬁ gwsid byn anopBer natibiged KESC idene
ef fecti vefidse andeph@gabnbetﬁsa&ﬂdnezuﬁsenigbove a-e. The vaguuﬂme4A and

4B show egEgaéH?gt Soflla? MBS I mblifried pafi0hlhed! Wikh LGS Iea

col | oqui a vance split ese versions it
det & mi ne 1ingsy athe tf;iwmélm Becmﬁﬁﬁevﬁﬂnb?lmmcar negPwate raan@srw thin -
t he back p#rthnesese ahgreater nahissr e stidemndi fitetay BeEib Giounadexwoul d

exi st. S o] agyanced
concept wPEFimentaltY Eisf cRIB® 13 WPoheed J0BE ApiPxdipl oty " TG
burst envEFeBRES| §fex¥@‘m&f1fﬁ§’fv\bi’éle$ofpﬁe T\Pampnﬁgogdgéawabgbity wwxi-zont al
sync AspobBesn in Figure 4A, the col or burst conprlses a nodified

or dulated c d9 t t d sync .thro h and
|nto a pOFtIOﬂe%¥ ?é%géﬁaémﬂég Eﬁastnﬂ%ﬁ éﬁ%éﬁdgi§% Feéﬁ ﬁ%

nor mal buPSt c@diedi BAL ID pulhse BRteeNmEenexated dy the i+ 4§5degree

Fi gure 4Bfzbmwshenut ARisVessSufchahgéde aTh@NESTewididn receiv@&l % Rloest .

Here the e t ri,zon n

dur ot on SEEGELAN! By ERYTCARIDE R e itk ngres reldtlR0ER CRL'S, | |

t he preV|é§§5véﬁsﬁbﬁwﬁf1Ph§iS§vaﬁ@eéb and 4gp| {Howeayesy E@ESKmlpﬁetﬂenalnlng
colim bur phsei prakbesbibgnihha &%cordﬁﬁQWNbRC(HaQrseburcfdlod'Uhﬁials@n éz&o&a

advanced 581 Huth. o viriaciog trom SHE sarlidtel BBITI°T VhridRIoRE, B2 o,
area of tfbis embodiment Um;tlaq:w phase \mheemm%@t@ﬁgs@mpo%he
trailing degrees, so long as the PAL ID pulse is not disturbed.
Table 2a and Figure 10 show an exemplary embodiment of
20 color stripe measurements for PAL. Table 2b shows both 1line
number configurations. In Table 2a, the line numbers indicate
the first line an a two or three line sequence. In the two
line sequence, there are two lines containing modified color
burst followed by 32 lines of unmodified color burst. In the
25 three line sequence, there are three lines containing modified
color burst followed by 31 lines of unmodified color burst.
Other combinations are possible. The exemplary embodiment is
the result of experimental work towards finding an optimal mix
of playability and effectiveness discussed above.
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edge of horizontal sync than does the detection are of the 35 col or

burst. in a television receiver or nonitor. Thereby, in the NTSC
systemw th an advanced split color burst, the VCR :

~12- wo 97126759 WO 97/ 26759 PCT/US96/17719

PCT/ US96/ 17719 tends to | ock onto a nodified signal and the

t el evi si on receiver tends to | ock onto an unnodified signal. )
Fi gures ACramieiRashow the advanced spllt col or burst systemw th the
unnodi fied or unnodul at eg - oréion of the advanced

col or burst. as pe shown |ater that a
conbi nati on of [ ' — DUT Meagutementc |t he

"sandwi ch" appraach dlSCUSSQd:amgtgrabOVG I's anot her pasplble vari ation of
the color stripp Burst Méeiall Start PoanlgUf¢S §f6tho algyh gx show

anot her enbodi npnt of t (@olorstripe Tinedl or burst syNéwen1)As ghown in

Fi gures 4A through_ 4E there are advantaqe§ to _having thg normal burst
envel ope pX t eBﬂEﬂtfbﬁm@d (Starpopmint-hat med - e&tehdSs |[far as the
front porch arep..of..thel ?Iﬁﬁi e. EF.&& ng..aced..li.has alsqglls been

f oun . . ém lﬁig?

Switch Point
First to second phase switch
. oints !
| 'Second Phase Switch Point to end,; 1.185 #0.15
of burst H (Note 1)
Envelope Fall Time 10% - 90% , 0.3 +0.1/-0.2

0

5 Note 1:Start and End points must be such that total burst du-
ration for the default configuration is 2.25 +0.15/-0.07

TABLE 2h
LINE NUMBERS INCORPORATING

10 COLORSTRIPE BURST WAVEFORM (PAL)

Colorstripe Burst
2 or 3-line version
{(34-Line Spacing)
First line in stripe
Stripe No. Even Field 0dd Field
27 356
b1l 390
95 424
129 458
163 492
197 526
231 560
265 562

OO WNPRP

NOTES:

15 1. This table uses the CCIR 625/50/PAL line numbering
convention. Subtract 313 from Odd Field line numbers
above to obtain line numbers in “0dd Field/Ll1” to “0Odd
Field/L312” format.

2. The line numbers listed in the table are the first line

20 of a 2 or 3 line sequence as appropriate.

3. The above configurations are within Rev 6.1 programming
range.
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envel ope beyond the normal burst period towards the active pi cture

area. This extension of the normal is limted only by t he maxi num
_horizontal blanking area and the start of active vi deo. Fi gure 5A

. shows a nogr dified color burst. 20 Figure 5A shewes t ended
col or burst n indication of the end of normal color burst. The
ext ended period nay have normal col or burst or nodified or nodul ated
col or burst. Figure 5C shows an exanple of a color burst signa
having the gy egyg éta:%ugépt&hﬁbdmerfm £62! ar pRwl %blaﬂdsﬁi‘fpé ater
25 portion | C udln e exte ortron con

I n ed o
nodul at e PYISH- FRis emhqd&meetwngﬂraﬁest kae ré?é& Qurg“'fh8°n°ept ’ﬁ)ﬁ"Iht at
whi ch tha:mﬁmdﬂ.md)qbumem:rmmfthd delter orgioansdf a noxmabdedéled col or

burgt is f?%@ eSUbirgg! hQsEngrtﬁﬁwﬁﬁﬁlfled aredsylst acf 8P bpeagaxi mum
meen e f

bal ance be I veness and ty as scusse e.
Fi gures 649 hr BudeleEi¥Rovkanthsh AYSTage (ﬁgﬁ’rﬁe"m of ﬁglﬁ q‘oagg% t he
col or burmrsmepmdde:@nas.mo are echaef earlzemtmtib’adeuehunsthe wodbfbed the

concept $ild i dPYt atsrursPehiaibs chiiedal ggmﬂtiauféetm
col or bur enve pe I'S nt, fhe ny er of
cycl es ofmedifsied areapyrdin j &hifqephedinaniohhe; PAR ﬁ@? 648 t MRdBgh 6C
theo tained in the unmodified portion, whdifeas the color subcarrier
phase is disturbed by the modified color burst having a phase
angle 180° away (opposite) from the average value of the
swinging burst. This embodiment is an effective copy protec-
tion system.

15 Figure 12 shows another embodiment for a PAL color stripe
system. This embodiment includes the split-burst concept with
the modified portion in the later portion of a normal color
burst envelope. The phase angle of the unmodified area is the
normal swinging burst angle for the particular line. The modi-

20 fied portion has a phase angle set to be 180° from the swing-
ing burst angle [@A or @B] of the opposite swinging burst
angle [{#B) or (@A)]. For example in line 1 as shown on Fig-
ure 11, the unmodified burst area has the normal swinging
burst angle, (135°) and the modified burst area has an angle

25 of 45° (180° from the 225° angle of the opposite line‘'s swing-
ing burst). In line 2 of the sequence, the unmodified burst is
at its normal 225° angle. The modified portion has a burst
phase angle of 335° (180° from the 135° angle of the opposite
line's swinging burst).

30 In the earlier embodiments, the modified phase angle did
not disturb the so called PAL ID pulse in the modified area.
In this embodiment, the PAL pulse is maintained in the unmodi-
fied portion, whereas the color subcarrier phase is disturbed
by the modified color burst having a phase angle 180° away

35 from the average value of the swinging burst. This embodiment
is an effective copy protection system.
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short.ened color burst is varied in its position within the nor nmal
col of burst window On the lines containing this nodi ficati on,

di st ur bances wpoiidgesecol or fidelity will occur in a recoushengnef the
signal, but the playability within a TV 5 receiver or nonitor is

mai nt ai ned. Each of the enbodi nents di scussed in Figures 3A

t hr ough 33n Feagh e6f 4Ahehembglident &i geseml‘wdtabmg htbat addvelyger es
O LT ouah & gafedibbl | 620bGeLALICCHISE SRLEE LAVEROENdlborines W

col or fornat. oWs an NT% exerrp ary e di ment that
conbi nes n°matlhé"§lsém§4@‘a&\5 throughout | tha thyisty BPﬁeH?‘.’eTﬁenRH‘SC
exenpl ary enﬁibdbwt width ed Adweverd thiscdtscBosste (%B)ohakim:.ted tbe
CapaPs |t el CUMUING VDA S I 1808 gﬁew@ﬁ all 1688 tg
ove. one

descri bed a urst ‘en ee zones
(bur st star@?l%gbﬁ’ﬂ’ﬁiﬁg%mlpg@és raa.n advanqes |andii pterRdrd opurst

hori zonL al Swﬁeendﬁ fth‘ég B?fﬁﬁ has any! @haser rﬂg&dmﬁtiﬁ'flrbr
Zone 2 begi ?F a e end o Zone |. In this particular
enbodi nent, erae j'lmsf1 %E%Ee per se. Zone |11 begins after the

Zone || point ar @dddtdeonad emh!l?d%e%"sei;% te madifye theohiogdeonta¥heyacor e,
thisiparti céidth and /eabogbsi:ﬁioncol Ohe bekaipl@swould dbd ©6 AabPowSERE.

The Zone | i fi ( ) arrier.
Nor mal sy‘b%aggdgﬁb&r r]1 g reégg H}](e é % éﬁgéﬁé%é 3§§3§5ﬁg 3.
As di scusse@remowith t%ﬁﬂﬂeﬁei’“@ﬁth n?égtcm'éﬁﬁﬂ' Rfample igpger widenr the

i nverted Suﬁﬁﬁiicbzﬁfal | Neydte EplprtSUQShsaﬁea hfid f:.ll h:nm é&deh@earﬁbﬁi of

lines fol | oged by Jaogr of Was alal blgee . an aRid FRILE! Gdve"

I nverted su%carrl et ol e exerrp ary et
di sc#8sed abmelfegdam péseeof horizentad mpclvér HINNS - mlfsh%rm Fed the
2 line verserperded 3back pbechewibH itheC Mddddiklie cdlbrndurersi orgacHabke | a

shows the these additional embodiments are designed to improve the play-
ability with a minimum of effect on the effectiveness of the
copy protection.

20 Digital video tape recorders and digital play back de-
vices are now becoming commercially available for consumer
use. To maintain compatibility with analog video broadcast
signals and analog video tape recorders, these consumer digi-
tal video tape recorders and digital playback devices will be

25 *hybrid" digital and analog systems. Such systems will have
the capabilities of current analog video cassette recorders to
record and playback analog signals, while still having equiva-
lent digital capabilities. Thus these new hybrid digital tape
recorders will have the capability internally tec convert input

30 analog signals into digital signals, and record the digital
signals as a digital data stream on the tape or disc. During
playback the digital data stream from the tape or disc will be
available both as a digital signal for display by a digital
television set (not currently available) or be reconverted

35 within a hybrid video tape or tape recorder or to a conven-
tional analog wvidec signal (such as the NTSC signal used in
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exnpl ary enbodi ment of a Colorstripe[err] measurenments for NTSC.
Table la.2 shows both [|ine nunber configurations. O her
conbt nati ons are possible. The exenplary enbodinment is the resul t

of experi negdppmpk towards finding an optimal mx of 35 porBéR¥fne! ity
and effectiveness di scussed above. )

-14- WO 97/ 26759

PCT/ US96/ kel Snited States.) The capability of the sygeéﬂrEiﬁéernally
Summary of 525/ 60/ NTSC_ Measur eprent s

Measur enerf® convert the received ana;ggan%it%qals to a digital

Bur st Nor mtdre@mar wiPbi nbe important3 Det8use currently there #&f®| mrstripe
Li ne) sources (eitHd¥ SaftdVERCedoalidhbt PO digitalt Wi drogram
(Ools(? rstr Ingﬁ:el'rlig% available to ff\rlzoéu%eps.

Such hybrid video recorders eniploy a "consumer" digital
recording format differing from the standards of present pro-
fesgional digital systems. Such digital wvideo recorder will
likely include a conventional "front end" RF tuner and also an

10 RF modulator on the output side, as do present conventional
analog VCRs. (By analog video here is meant NTSC, PAL, SECAM
or YC.} The digital recording standard for consumers is es-
sentially a data structure that represents the video signal as
a stream of (binary) data bits along with suitable error con-

15 cealment encoding, together with a physical tape standard.
Broblems Paged by Digital Recording

Since digital wvideo tape or disc recorders and digital
playback devices will be capable of high fidelity reproduction
which in turn will encourage copying, it is important that

20 such recorders for consumer use be designed to inhibit or dis-
courage unauthorized recording. For instance it is important
to prevent use of recorders for 1illegally duplicating copy-
righted video material, and also to prevent playing back of
such illegally duplicated material. Currently available analog

25 video copy protection techniques are not useful in the digital
domain. Hence there is a need for a new copy protection sys-
tem suitable for use with such hybrid digital and analog video
tape recorders, where the material recorded on the tape is a
digital data stream. A typical situation to be prevented is

30 use of a hybrid video tape recorder .to copy an output signal
from a conventional VHS VCR, where the tape played back from
the VHS VCR has a conventional copy protection process applied
to it. The problem is to prevent the new hybrid digital-
analog video tape recorder from copying the material from such

35 a tape. Otherwise, the existence of such hybrid recorders
would encourage copyright infringement.
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Envel ope Rise Tine 10% - 90% 0.3 +0.1/-0.2 Burst St

to Fi,rst Phase 1.48 0. 07 Swi tch Poi nt
t+0 second phase switch 0 poi nts
'Second Phasewgweése Point to end 1.48 0.15 PCT/US96/17719  Of
bur st (Note 1) Envel ope Fall Tinme 10% -
0.3 +0.1/-0.2 5 Note 1:Start and End points nust be such that

total burst du- A hybrid digittadn Widged heeasdidiemgt samﬁehgtirsatdmﬁéa@. e:3 ]

+0. 15/ - 0. 0%.s Eif

& tent # 5,315,448 by RyHF May 24,
LI NE NUNBEég”]tﬁ&]QSF&AQIS eatent # 4 ADVANCED SPLI T BORST
\é\Al\/E::OQM ( N¥%% (incorporated by reference). ajyanced Sp:3|t t Advanced
pl i Integrated Circuit Tmplemedasion urs

?’1%' Elgn\éers' on a gdrkiNea el il odimeni comprises Slgtbedﬁgﬁ gLl Oe
First |inecolor ptripe|pechaplogy a1°n9 With other cd i nPEPFEpEion
stri e technolog$t r iinroNo.an Fi xwkgratieide| ceixcubitel d The Fiather? copy
% 18 24 ﬁoteﬁégl 8techx§ﬁogy cor%pises 3t:he teé:(k)mology. ??fi?)egscribéé 6521:1
335 United States) Patents; 4,631,6830and 4,§)$,098 ispyed to Ryan
5 10108 on DESBdmber 298 1986 3@fid April 4, 1989 Grespedfively
28:2% 11?incorpoz%§:@d8 by rejﬁience} . Z&eﬂerallf%%& integgéged circ&f’@
includes a digital to analog converter to convert the digital
video stream to an analog videc stream which is encoded into
an NTSC, PAL or YC format. The copy protection technolegy is
15 added in the encoder stage and combined with the encoded
output. The technology used in the integrated circuits is
usually of the ASIC wvariety using multitudes of gates to
produce the desired copy protection output waveform.
Three specific applications for such an integrated
20 circuit incorporating the copy protection technology are the
Digital Video Disc Players and Recorders, digital wvideo
cassette players and recorders and digital set-top boxes ‘used
in the cable industry and satellite to home industry. These
specific applications include a programability of the
25 integrated circuit permitting a change of the waveform
parameters. In the case of a transmission system, the bits to
change the default values of the waveform are transmitted with
the signal. 1In the case of a DVD Player/Recorder and digital
video cassette player/recorder the bits are included within
30 the disc or cassette tape. Figure 11A is a general block
diagram of such an integrated circuit implementing the
embodiments of the invention and the teachings of the “603
patent.
General Circnit
35 A second apparatus embodiment implementing the wvarious
embodiments described above is shown Figure 11B. Generally an
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9 192 465 166 437 10 213

486 183 454 - 11 234 507 200
471 12 217 488
13 234 505

C
T15. WO 97/26759 VO 97/ 26759 PCT/US96/17719
PCT/ US96/ 17719 As di scussed above, these enbodi ments are

appl i cabl ‘ipbgratus tbhgruaﬁ&‘esx 0%%50&6' Eoi‘értQErf EtSE S RedtRNILT |
since the st eco urst .in a,sli dlfferent éfrom

NTSC. T ouBCEAREH ABAYS SPBRSeRT ylodt SNSRI ET, SEPERRSeR | bed
bel ow. Gate Genefatoxtamilad)d dDAIineoGeneS‘agoal. has sever aI SI gni fi cant

di fferences frng.{,Qg §ign§gigs§g§&§lgﬁ1a€ grﬁgigj?ea cf}}gﬁ% q-_IJ “produce a

ferences are re 6 the Scanning stand scanni ng
di f f2renc&® EFea?Er%H% feldhalor ofi t FBRenY2ELPNS,  rambod lments described

above.

A Copy Protection Apparatus 50 has an unmodified Video
Input Signal 52. This signal may be a NTSC or PAL analog
signal or a digital data stream representing a wvideo signal to

10 be copy protected. The input signal is inputted to a Copy
Protection Inserter 60, a Subcarrier Processor 54, a Burst
Gate Generator 56, and a Line Selector 58. The Subcarrier

Processor 54 detects the color burst signal within Video Input
Signal 52 and generates a 3.58 MHz. or a 4.43 MHz. subcarrier

15 (depending on whether it is processing an NTSC or a PAL
.8ignal).

The Burst Gate Generator 56 is programmed to generate the
appropriate gating signals for the Copy Protection Inserter 60
to instruct the Copy Protection Inserter to insert a normal

20 phase subcarrier or a modified phase subcarrier. _

The Line Selector 58 is programmed to instruct the Burst
Gate Generator 56 and the Copy Protection Inserter which lines
are to produce a modified burst and which 1line are to
reproduce the burst signal present on the Video Input Signal

25 52. Apparatus 50 may be combined with the appropriate
circuitry to produce the pseudo-sync AGC pulse pairs taught in
the “603 patent.

E ] 03 T
Figure 10B is illustrative of an apparatus to implement
30 the various embodiments discussed above. An improved color

stripe system is implemented within the wvarious elements of
gsystem 10. Each element within system performs functions well
known to one skilled in the art of video engineering. A com-
posite video signal 11 is inputted to Input Amplifier 12.
35 Amplifier 12 sets the level of the video signal to an appro-
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10 frequency. However, the nost significant difference is the

use of the swinging burst and the alternating phase rel ation- shi ps
+bet ween adj acent lines within a field. Figure 2A shows one hori zont al
"bl anki ng i ntygoemberseor an PAL col or TV signal. Fi gur e PCTRISOSIY7I gur e
2C show the vector display of a color 15 bar signal color burst details
in a PAL system One skilled in the art would fully understand that
the there pgiaté8ledel for thyr ereraiarigpg ieleanente cafipthencodbrewsryipeol or

conponent ggsgem l'ine by line basis. Additionally as can be see from
Fi gure 2C

there is correspondi n hase change in th bur st
sig- 20 nal Bnfarst n@ut:@“hﬁ% Eﬁm‘ﬁ gﬂ‘gélgg?’érl%uilgt CEBﬂﬁsﬁ hf’ L (i
col or Conpsapai-stéhauoccw;rnmeseﬂm&mr si4 i semirees-4Ehelefpord zontal paoidnt
rel atd ve t Mlsh | Scompss Olgohpur st
corrpognent %ﬁ%g # ﬁggﬁré}r'\?ﬁqsha? occur when ‘ﬁ? © ituer s‘t’ilégé’the -45
degree poi Gurtberipee in improvefycolorestripessystem, . fytrptsaof | Syac
In the Wsﬁeﬁaﬁéeﬁttb@ ﬂh@seoxﬁﬁléma:adﬁpuwrdﬁ Burst8@ate Genedagpbeedst o

t he col or Si s ase r
however, c%lgf Eﬁ}’ gg hasl,ajil SE ?QE? F'éggﬁgtor 16 u%‘%\por?gon 01‘:l t he
subcarri er zphssd mdchrersisa.ilt mehaepingnsopulseﬁaﬁmnsm RePPFRteXgr ees

on alg ernahg |ﬂdl€t§coduth& hatixsde gate sidaee | sThhenef mmscalfoamaw, t ewed on

alternate |ines,a r Aear ees
on PAL |in& ?m?‘%eguraé é’grﬁl_s:lqnae S'eoﬁ}t %‘é |ont?8t‘L’e recvgl ver%ﬁay t hen
be achi evegeconds aﬁ'yeth‘éh?)hh%%dk}'éﬁ e%ﬁg%rp%fh‘?’r‘fe"%h/sy% eed afi- tched

or 35 S\WeRgithe HibivaleAs eﬁn hecyaRis i0F Fswbtarrigrt hez.cszr auisc risgRa|
switehes aboih)! "Bubef 6ses Edhdiior Y6 T42PRbGrauhld s Hliuce a wid-

15 ened burst gate on those lines where an advanced and/or ex-
tended burst gate is desired. Line Counter 18 uses the hori-
zontal and vertical synchronizing pulses from Sync Separator
14 and is programmed to determine which lines will contain the
color stripe information. An output of the Line Counter 16 is

20 coupled to Burst Gate Generator 16 to instruct Burst Gate Gen-
erator 16 which lines require a widened burst gate. 1In one
embodiment the ratio of lines having the color stripe signal
to those not having the color stripe signal is 4/16. That is
four lines out of twenty in each field have the color stripe

25 signal. Additionally, the line count is arranged so that com-
parable lines in each field contain the color stripe signal.
This pairing up of the color stripe portions increases the
vigibility of the color stripe in the playback of the recorded
signal. -

30 A first output of Burst Gate Generator 16 is coupled to
Modification Gate 20. Modification Gate 20 determines which
portions of the color burst signal will contain phase inverted
color burst. Modification Gate 20 may be programmed to pro-
vide for inverted color burst phase in one or more parts of

35 the color burst signal as shown in the various embodiments
above.

-25-



WD 97/ 26759 PCT/ US96/ 17719
appears at approximately 350[err] relative to O[err] on the |ine when
;coler burst is at 135[err]. A blue signal is at approximtely 10[err]

.relative tw&%?;&ton the |ine when the color burst is at pegRlisSdi7he

One enbodi nen he invention utilizes the four line 5 color stripe
group as discussed above. In an unnodified sig- nal, the first line

of such a fourpli nge&_;ﬂwppﬁeﬁ{,g RV erfoWO- Amplifi&dl hed NMTSeohpiéd @egl e of
135 degrees as shown in Fi ng cond ljne o faour line

ure : th
gr oup mu%r%atﬁﬁp%’f)@'&%ﬁlgﬁ' e BREPBE, of Sp352 8§r§§s ¥ shown
in Fig. 3priSes <hee ¢Bromapdinfermatipratand nhighe Eheadenay flomdmancenes of

Ito he Tour 4hBgmation AR crld S dB] didhal.| NAf-lcal lcoiuirknd.as 3P 1 Tel

However, the enbodi ment qQf the invention has the phase
angles i nn?'ﬂﬁeféﬁtf-"ﬂ“ﬁg?ﬁ%t guringo iég’%% gﬂﬁﬁﬁ BPTH P t:l(fgl‘erel ifes in
Fi gur es 8énlir chgbms Dinfdimatsion adlekchg\ER@ olstr wrsts portdoa of Ithee 1
and 3 mov dggr s‘*éabag%& %fa 45188 output &f C@Sromal epiatd):! ed
PAL bur stsgﬁ%qg o? ﬁ%’g&B nd 4 are rrg\‘/leéu% degr eonéatop?%Sa egr ees.
The i nvenBfods CORR1I4d nFPeff Burst Sepazator |36 SBHEERCSSPRYAFCTp#Esi bl e
that a 2, also6ha8, aoburst gater énputefsonuche cBurdt GatefGamEnateor 26. -

The @advant | t egi heg | t | ed
PALTD pu| SR8 Amte" GEDBIER! Pelpptacts P96 (Dnkadus' Whiy the BMISE ST

b
is unchan&EH?ETﬁémle@?%?"eﬁ’?’%cé%rnﬁpé‘tnﬁgnag 11 i3 hea,\BeRaFachanges
of the phgee aygand Belst iSepdratiodre2¥. axi s as shown in Figures 8A

through 8D  HWEVEL) of NGufél Bignal from Burst Separator 26 is coupled
to Subcarrier Oscillator 40 to produce a subcarrier signal
15 synchronous with the incoming burst signal (3.58 MHz. in NTSC
and 4.43 MHz. in PAL). An output of Subcarrier Oscillator 40
is coupled to Burst Generator 42. Burst Generator 42 also

receives a Burst Gate Signal from Burst Gate Generator 16.
The width of the burst signal ‘generated by Burst Generator 42
20 is determined by the Burst Gate Generator. This may be varied
by the combination of burst gates on lines having no modifica-
t:".on being of one width and the lines with burst modification
having a different width. These variation are determined by a
combination of the Burst Gate Generator 16 and Line Counter

25 18. ‘

The output of Burst Generator 42 is coupled to a Phase
Shifter 28 and the first input of Switch 30. In the NTSC sys-
tem, the phase modification is generally 180°. In the PAL
format, the Phase Inverter may have an input from Line Counter
30 18 to instruct Phase Inverter to produce different phase modi-
fications on different lines as discussed above. Generally
the phase modification in PAL is +90° on some lines and -90 °
on other lines. The output of Phase Shifter 28 is coupled to
a second input of Switch 30. Inversion Gate 20 and Line
35 Counter 18 are coupled to And Gate 22 to produce Control Sig-
nal 21. When And Gate 22 produces a signal indicating no
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25 time base processing in a recording VCR is disturbed by such a
variation fromthe standard signal. Variations of this em bodi nent
‘may i ncl ude phase angl e changes other than 90 de- grees, so long as
‘the PAL | D pwveenissssnot di stur bed. Anot her enbodPaBisssag718hown
in the vector diagrans in 30 Figure 9 has a one |line nodification of the
col or burst signal I n between |ines having the normal col or burst
signal . |t thast phase peddffcavion hrequiramgmdr, fomtablt 88ghal 2haplades

Dary a1 ons pprten 301 B gRUILILA LS goas EBtnas bﬁﬁ?ﬁ“’“’.#’?’ orin A
exanpl e 35 Gatg 22 Q?Qﬂ}‘qqsne Bt o:{']n‘gt{‘ﬁ'r&r{? qg cer | ¢ rfrak}nf?et a
nodi fi ed Ni3fade modifdchohen, b@omnﬂnrﬁcgﬂa]ecmPMalceaeSwmtchlrmo to pass

WO 97526759.'1nvert d color bur t. The output of gt tchHSee/ 1Z7e1:8upled to a
foll owed by a nodifi Ine followed by an unnodified 't ne and

finally fol3idRy u&anh@Pr%d?qqe&FW ‘line. This five line
sequence i s shown thirBi gatpdtaeof. Inputhehmplifiema2 contaisingectite woadt-d

al 5o have Eulidd SRRl shREt 161 Sollordl {4 oth SupucBICRUEBE B1aer 142'e

i ne sequence can | i nes or reat er  number
of |ines. tﬁibirlS’eé*\‘tPHGnafeQ‘lrst Gate Senarptan 16 ket ceHRied; o Burat for
appr oai mat a:l;an'k@rl i322  BurstgrBlgrtkedf IR rivhrikes couti rekl f eslokV barst oin-

B:‘g%lgglt:gf‘ly r%ﬁ%o jon_ £xc Sﬁ%de&%ignal 13" g A5 28h89uPbe! Yat et B¥gnal
from Burst Gate Generator 16. The output of Burst Blanker 32
containing Video Signal 15 is inputted to a first input of
Burst Inserter 34. As discussed above Video Signal 15 has no

15 color burst information. The output of Switch 30 contains the
.color stripe color burst generated by a combination of ele-
ments 24, 26, 28, 12, 14, 16, 18, 20, 22 and 30.

It has been determined in experimental testing that the
effectiveness and playability of the modified signal are af-

20 fected by shape of the color burst waveform. Therefore, the
output of Switch 30 is coupled to a Burst Wave Shaper that
controls the rise and fall time of the color burst waveform.
The output of Burst Wave Shaper is then coupled to Burst In-
serter 32. Burst Inserter 32 inserts the color stripe color

25 burst with the Video Signal 15 which contains no color burst
information to produce a composite video signal containing the
improved color stripe color burst and its related composite
video information.

The output of Burst Inserter 32 is coupled to Output Am-

30 plifier 36. Output Amplifier 36 provides the appropriate sig-
nal processing to produce a composite video signal with the
correct levels and output impedance for use in a video system.

This disclosure 1is illustrative and not limiting.
Further modifications will be apparent to one skilled in the

35 art and are intended to fall within the scope of the appended

claims.
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so called PAL ID pul se pattern generated by the +/- 45 degree from
the U axis is unchanged. _The television receiver is not . af fected by
‘the changes of the phase angles relative to the V axi s as shovvn in

reor o Ve eaizes:col of IVMFHIURINR *° o SCc5 2 VEERRARRS, Cr v

standard signal. Variationd of “ ™ thi 4 enbodi nent

angl e chapgesq®t her than 90 degrees, so |long as| THIS SHEETI HAS BEEM |i s
not di st%e&w_ Tabl e 2a and Figure 10 show an eRERDAGED/ .
enbodi nmen * color stripe neasurenents for PALT™Tapre-2u—Stows ot h

li ne 1. nurbanethed i oftir inhidyidingn thebmakiag oife an mecepraple videsat e
the fi rStréd:cS!ﬁiﬁiy AW O0%1886CR1lgnag , S e NGEdeo! %:]tdiﬁlt el dinsd[ 'g¢
seqgence, ere are vvo l,i neg,contai nlcg? rmdlfled co i

f ol Powed %%Pzﬁf*ql’neg of"ﬂﬁﬂniﬁ'f‘?@d &5 line  fRcluding (& €81PKne
sequence, burat chaving ha eprédetermioesh iphiase , mutiief metthod comp@lifin®UERE

fol | owed Syerd Aﬁ.nes of unnodi fi ed col or burst. Qt her conbi nati ons I
are possi bl e. e ary enbo the result of experinenta
wor k t owar ds fq%cﬁ Bt ARERE ‘9( oF the SPIPrapuEREF tgndnd ef f ecti veness

di scussed abomd:.fying a phase ofD 87poatidn of a duration of each
PCI6US96/ édld® burst to be other than the predetermined phase, whereby
making of an acceptable video recording of the video signal is
inhibited.
2, The method of Claim 1, wherein the step of modifying
includes the step of shifting the predetermined phase by 180°.

15 3. The method of Claim 1, wherein the step of modulating
includes the step of shifting the predetermined phase by at
. least 20°.

4. The method of Claim 1, wherein at least 60% of the
duration of the color burst is modified.

20 5. The method of Claim 1, wherein a duration of the color
burst is eight to ten cycles of a color subcarrier signal, and
the step of modifying includes modulating more than four of

the cycles.
6. The method of Claim 1, wherein in each wvideo field, at
25 least one band of video 1lines is subject to the step of

modifying, followed by a band of video lines which are not
subject to the step of modifying.
7. The method of Claim 1, wherein an modified portion
precedes an unmodified portion of the color burst.
30 8. The method of Claim 1, wherein an ummodified portion
precedes a modified portion of the color burst.
9. The method of Claim 1, wherein an unmodified portion
precedes and follows a modified portion.
10. The method of Claim 1, wherein a modified portion
35 precedes and follows an unmodified portion of the color burst.

= (AT
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Measur ement arret er THiS SHEE'( .
Burst Nornal Start Point CIRNSO
: Li ne) (Note 1) ”“I“l m"i“lﬁﬂlsmm t Advang¢ed StBERU’BEDnt
4,96 0.15 wo9m26759 (Ool orstri e Line) Yo7 Rl se
Time 10%- 90% 0.3 + 0.1/-0.2 Burst Start to Flrst Phase
1.185 0. 07 Switch Poi nt First to
second phasg.swhehmethod of @laim 1, wherein the video gignals is an

Second Pha §V\4,_JL§ P to end 1.185 *0.15 of
ks o é)j(%ioal Enve) ope Fall Tipe 10% -

bur st 90%
0.3 +0.1/-822 The metRgdcof. §9&Hﬂ dnd WBgFe Jiha S IR 18 Wt BALt al

burst du- wvideo signakhiion for the default configuration is 2.25

-II_-IONé N[Jﬁ/BgRg | Nﬁmﬁ%‘}l R jgpibiting the making %Bcg’o%ﬁpﬁame pagec

WAVEFORM ( FREprding of a video signal, the videocgignal ;irchding a
2 or 3-Linplueakioy of video lines, each video line if8Yudimye &Spaoloy)

Ei rst li ngyhgsﬁt hhPeng 3g6predetermined plidd’® mé::\fﬁﬁ ':c‘;oﬁﬂpq?;.fingo@ﬂe':i el d

390 steps of: 3 95 424
4 10 129 modifyirp& duration of the color burst; and 163

492 modifying a phase of one or more portions of a duration of
each color burst to be other than the predetermined phase,
whereby making of an acceptable video recording of the wvideo
signal is inhibited. ,

15 14. The method of Claim 11, wherein the step of modifying a
duration of the color burst comprises:
increasing a duration of the color burst.
15. The method of Claim 12, wherein the step of increasing
the duration of the color burst comprises beginning the color
20 burst duration before a normal duration.
16. The method of Claim 12, wherein the step of increasing a
duration of the color burst comprises ending the color burst
duration after a normal duration.
17. The method of Claim 12, wherein the step of increasing a
25 duration of the color burst comprises beginning a color burst
duration before a normal color burst duration and ending the
color burst duration after a normal duration.
18. The method of Claim 13, wherein a modified. color burst
duration begins at a trailing edge of horizontal sync.
30 185. The method of Claim 13, wherein a modified color burst
duration begins between a leading edge of horizontal sync and
a trailing edge of horizontal sync. |
20. The method of Claim 14, where in an end of a modified
burst duration is at the beginning of active video.
35 21. The method of Claim 11, wherein the step of modification
of a duration of the color burst comprises: '
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i a 1. This table uses thﬁlmmm
“convent i onywyiehgct 313 from I'se wunbers

obtain line nunbers in "Qdd Field/L1" to "Odd

format . 2. The line nunbers listed in the table are the first

20
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197

i ne

Of:uﬁ:r?ea%rin% IUHR® SHMMENEE &6 RRE" WWibR! Burst By, aaéinJ hg above

1°“\/\6°9f§?6?8§°r {mgég ngtlzzr']gtlon between the %ra:.ling

PCT/ US96/ qdqa__gof horizontal sync and the beginning of a normal duration

5

10

15

20

25

30

35

of color burst;

further increasing the duration of the color burst by
adding a second portion following the normal duration of the
color burst that end prior to the beginning of active video.
22. The method of Claim 19, wherein the step of phase
modulation comprises:

modifying a phase of a first portion of the modified
color burst duration and

retaining a normal burst phase in a second portion of the
modified color duration.
23. The method of Claim 13, wherein the video signal is an
NTSC video signal.
24. The method of Claim 13, where the video signal is a PAL
video signal.
25. A method of inhibiting the making of an acceptable video
recording of a PAL video signal, the video signal including a
plurality of video lines, each video line including a color
burst having a predetermined phase, the method comprising the
steps of:

determining a duration of the color burst; and

modifying the phase of the color burst so that the
average in said plurality of lines having the phase vectors of
said modified signals is nearly 180° opposite the average in
said plurality of lines having the phase vectors of the proper
color burst signals, whereby making of an acceptable video
recording of the video signal is inhibited.
26. The method of Claim 25, wherein the step of modifying the

phase of the color burst comprises the step of:

modifying an NTSC burst by -90°,

27. The method of Claim 25, wherein the step of modifying the
phase of the color burst comprises the step of:
modifying a PAL burst by +90°,
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Figure 11 shows anot her enbodl or stripe f{ S AL -

Thi s. embodi ment i ncludes the s .!“ gﬂﬂ!ﬁ"“ﬁ“ﬂﬂt Wi th msrﬁiﬁﬁ“ﬁw BEEN !

sportion in the later portion of burst erjvel opBEPLAGED {
TAEIR O

" phase of theyoothérsecd area is at O[err] or at the -U
average position of the normal PAL burst phase signals. In the
earlier enbodinent, the nodified phase angle did not disturb the so

cal |l ed PAL2BD pahsap'parabas for imhdbfcddgatbe. maklingt lofs ambmﬁ:epanle t he
PAL pul se i§4gBI Qec&gdln 521 §edihlot Qfgﬂgfodtlfxé egi QS L&

col or subcarrier ase Is gl st urbe%h d| fje I or bur t
having a pRa®d “rahtyaﬁgl ¥idegolipes. %b‘éﬁfb uf‘f
val ue of tbarst hav$ngng|plgadnnmdn“éﬂ| pheabodcmms:mgzn effect | ve copy

pr ot - ‘bubkt! eﬁg.tewger;e:%ator Ebg eS @Wﬁuf‘Q?t %’E‘Eee HaTent

for a PAL col or strl pe enbogl ment 1 nc es the
split - bur sWhdGhcépt coppled to a %“P&%&Pﬁ BYOFRAFIGN in the later portion
of a nornmal colar line géhesitenVvetopeprddicephase langl e djurthe tohmutief | ed

area is th £ging burst angle for the particular line. The
nodi - 20 %th por%?%é\eigﬂs ‘a phase angle set to be 180[err] fromthe

Swi ng- ﬁgeblﬁ@tcarr 8% Prqqesscra Byoduses grodified gppesi dwrst
SW o ng bwighals so asngredicé| ar cbpy pnro(:éetic]m\)whde&os;@@nrmlmerwy ne 1

as shown o upst or;nal

SW ngi ng &a@iﬁg nge%q%[er%ngba nB Bg ?I ed %@étélﬁeg %g an
angle 25 inhéplﬁsﬁerr] (180[err] fromthe 225[err] angle of the opposite
Li ne's swi2§. An appafgithsr For inhibigeéngd ehet mmagu?fcanta@ceﬁum&ed
urst is gr r

bur st Videﬁa?gcg%af' 0&335;2%3% hg i regimr&?% s er{rr‘}é)’ﬂl of

t he bDposi @eplurala.t:y, RE ¥idePndingSpurdcR. line rl*F]t 03 |"é?

enbodi nent hursthhaﬂﬂgfaeﬂratammpﬂaée, comprimitngil sturb the so caI | ed

PAL I D I | hi L I
IS nai nltogl ?lgdl Pﬁaht he’iﬁ}g‘:I élﬁglﬁf& c?ugée%o?:ﬂt O%:ss\%r?go %et&clgleo}r% PS¢

subcarri er CHF¥R88 PSPAF3ERF bed - by the nodified color burst having a
phase angl e 180fher sym¢a\separator provides a separated sync to a burst
20 gate generator, a burst blanker and a line counter;

the chroma separator separates the chroma from the video
signal and couples the burst gate generator produces a burst
gate signal which is coupled to a subcarrier processor;
a line generator to produce a 1line count to the
25 subcarrier processor;
the subcarrier processor produces modified color burst
signals so as produce a copy protection video signal, whereby
making of an acceptable video recording of the video signal is
inhibited.
30 30. In order to restrict recording when a digital video sig-
nal is pre-recorded and a digital video signal is played back
by playback equipment and output as an analog video signal, a
recording medium features pre-recorded information that indi-
cates the placements of copy-prevention signals whose phases
35 are controlled so that the average of the phase vectors of the
proper color burst signals that are originally placed on said

This Sheet Has Been Re
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35 fromthe average val ue of the swin ngi ng bur st Thi s enbodi nment

5o crtective copy %"é‘??éé‘%&l,flﬂlllﬁllﬂIII||||I|I|||II|

* PCT/ US96/ 1wd-$1nerse In edch®of“the nbddi ments deserhRsfirAgove that
i nvol ve an advanced or extended col or burst envel ope, the Ilnes W th
normal burst signals throughout the burst envel ope have a nor- mal

burst w dt e fhis disclosure ig not linmted to 5 t hat

. \Y)
condi t i on?lﬂ‘f’ﬁaigt%a? cbHEs | h PSR AP0 PPPPAtEe vEke average igplsaidour st
signal wi plutabity nofdidimead l'and.r@(tﬂﬁ!deﬂhmsirectors emvcﬂrﬁp%mq@aer the

burst hascgnyrp tio An
addi ti onal gﬂb Eﬁ%@t”Qﬁgkbgg tﬁ%u %%?gg g cg&ﬁgcgglve W3R &% / or
posi tion. 82 1 idan &1B€540 narrow t he sync width by 1 to 2
pse@s. and fill the extended bl anki ng area Wi th extended burst. Yet
anot her exanple is to wden the hori zontal sync by 1 to 2 psecs. and
fill the extended hori - zontal sync with extended burst. Another
variation is to nove 15 t he | eadi ng edge of horizontal sync 1-2 psecs.
and then the
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ext ended back porch with the nodified col or burst. Each of t hese

addi tional enbodiments are designed to inprove the play- ability with
*a mninmum of effect on the effectiveness of the copy protection. 20
"Digital vidapobvawessr ecorders and digital play back de- PCT/USY6IRI9ar e now
becom ng commercially avail able for consuner use. To maintain
conpatibility with anal og vi deo broadcast signal s and anal og vi deo
tape recorders, these consuner digi- . tal video tape recorders and
digital play devices will be 25 fmgri d” digital and anal og systens.
Such syste have the capabilities of current anal og video
cassette re SIHE record and pl ayback anal og signals, while stil
havi ng equi Ve=

ent digital capabilities. Thus these new hybrid
digital tape \ 1 corders will have the capability internally to convert
I nput 30 anal dg Sig s into digital signals, and record the digitr\
signals as a digital dath streamon the tape or disc. During

pl ayback the digital dat§ streamfromthe tape or disc will be
avai l abl e both as a digityal signal for display by a digital
television set (not currgntly available) or be reconverted 35 wWthin a

hybrid video tape or tape}recorder or to a conven- tional

vi deo signal (such as the PIGTYRE BLANKING
-21-

anal pg

REF
BLACK
LEVEL 20— — I
130 !
7— 40me |
0 BURST |
BLANKING . AMPLITUDE
LEVEL -20 \
SYNC
LEVEL —»| FRONT |¢— SYNC
PORCH
<¢————— SYNC TO SET-UP ————~
50%
BURST
AMPLITUDE
LIMITS
LEADING 5.3 usec
EDGE OF y \ysf.es <¢————— 9 CYCLES ———»
SYNC (19 CYCLES)

FIG. 1B
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WD 97/ 26759 PCT/ US96/ 17719 t he

United States.) The capability of the systeminternally to convert
the'received anal og signals to a .digital data streamw || be
“inportant beggysmsurrently there are no sour ces ( eiPCRAISYYIAP® Or
broadcast) of digital video program5 material available to consuners.
Such hybrid video recorders enploy a "consuner" digital recordi ng
format differing fromthe standards of p?ﬁﬁent pro- fessional digital
systens. Such digital videoggpcorder wil i kely include a
conventional "front end" REU r and also an 10 RF nodul ator on the

out put side, as do prese ggt | onal anal og VCRs. (By anal og video
here is meant NTSC, PAL, or YC.) The digital recording standard
for consuners is es- sgqntially a data structure that represents the
vi deo signal as a stredm™o bi narypn dg apoi g @l omp Aty sui tabl e
error con- 15 ceal nent encodNg.-Xoget per At ppYsitalfit e st andard.
Probl ens Posed by Digital RecordiNg SRnEd pitof daf Wi dea t ape or
di sc recorders and digital Iy b davilckl I bE hpppl | of high
fidelity reproduction whi chf Th ‘II engoujao chpytho.l it is

i nportant that 20 such r{ cord:rs fofl conSuner Use be deSigfied |to inhibit
or dis- cour age unaut brizfd rec rding. For instance it is |inportant
to prevent use of recorders|Tor tllegallly duplicating copy- righted

vi deo material, to prevent pl dyi ng back of such iljl egal ly
dupl i cat ed nater?gge?i el | ySausecabl
u

pCYCLESIaa—cappeipr ot ecti on
t echni ques are no i (%h@”ﬂﬂéﬁﬁ I domai n. Hence therle is a
need for a new copy protection sys- cg)s i |l e for use with such
hybrid digital and anal og vi deo téEEt Gor , Where the materi al
recorded on the tape is a digital data stream A typical situation
to be prevented is 30 use of a hybrid video tape recorder to copy an
output signal RED pod /—IRE SCALE UNITS
100 MAGENTA 61°
80
60 +Q 33°
40
YE%égaN 20
| .
BLUE
347°
' |
GREEN . 303°
241° CYAN

283°

FIG. 1D
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froma conventional VHS VCR where the tape played back from t he VHS
VCR has a conventional copy protection process applied to it. The
problemis to prevent the new hybrid digital- anal og vi deo tape
‘recorder frevoemeyong the material fromsuch 35 a tape PCTOS¥ATMWPse, the
exi stence of such hybrid recorders woul d encour age copyri ght

I nfringenent. ) -22- WO
97/ 26759 3744PCT/ US96/ 17719 A
hybrid digital video recording systemis Jescri bed in United States
Pat ent # 5, 315,448 by Ryan issued on May 24, 1994 (i ncorporated by
ref erence). Integrated Circuit Inplenentation 5 A first
apparatus enbodi ment conprises inbedding the col or stripe

t echnol ogy al ong Wiy s ot her copy protection technology into an
integrated circucte™ The other copy protection technol ogy
conprises the tedﬂ ﬁ?gy descrjbed in United States Patents 4,631, 603
and 4,819, 098 issu o] Ryaﬁ>fé on Decenber 23, 1986 and April 4,
1989 respectively ; réﬁg%&t—e@bﬂy reference). Generally the
Integrated circuit | ncRupes a di gilt al to anal og converter to convert

the digital + +
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video streamto an anal og video stream which is encoded into an NTSC,
PAL or YC format. The copy protection technology is 15 added in the
rencoder stage and conbined with the encoded output. The technol ogy
"used in thewowmgrsated circuits is usual Iy of the ABFTUSMAFHY?y using
mul titudes of gates to produce the desired copy protection out put
wavef orm Three specific applications for such an integrated 20
circuit incorporating the copy protection technol ogy are the Digital
Video Disc Players and Recorders, digitad/14i deo cassette players and
recorders and digital set-top boxes used in the cable industry and
satellite to hone industry. These specific applications include a
programability of the 25 integrated circuit permtting a change

of the vvavef'(ﬂrtm par@%er . In the case of a transm ssion system
the bits tox = change th© &faglt values of the waveformare transmitted
wth Oa dfignal . In t of a DVD Pl ayer/ Recor der and digital

vi deo casset gk ayer/ recor b| ts are included wthi QW the disc
or cassette eg Fi gure 11 general bl ock di ag gfﬁsuch an
integrated clyr #iEt i pl errent(%,,a)

t he teachi ng® 8Mthe ' 603

enbodi ment i EEEI’]'[I ng thew
shown Fi gur egl@B2 General |y

enboqbrrents of t ntion and
Etent A sec ar at us
enbooéments descg mbove i's

-23-
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WD 97/ 26759 PCT/ US96/ 17719
apparatus to produce the various color stripe enbodiments de-
-scribed above conprises: 1) a Subcarrier Processor, 2) a Burst Gat e
“CGenerator aggherhemoli Nne Generator. Figure 11B ptTmusdssnaties an
exenplary circuit to produce a 5 color stripe signal of the various
enbodi nents descri bed above. A Copy Protection Apparatus
50 has an unnodified Video | nput Signal 52. This signal nmay be a
NTSC or PAL anal og signal or a did/tdl data streamrepresenting a
video signal to 10 be copy protected. The input signal is inputted to
a Copy Protection Inserter 60, a Subcarrier Processor 54, a Burst
- Gate CGenerator 56, and a Line Selector 58. The Subcarrier Processor
54 detects the color burst signal within Video |nput Signal 52 and
generates a 3.58 MHz. or a 4.43 MHz. subcarrier 15 (dependi ng on whet her
it is processing an NTSC or a PAL ignal) The Burst Gate
Generator 56 is programmed to generate t appropriate gating signals
for the Copy Protection Inserter 60 to<|t'ﬂstruct t he Copy Protection
Inserter to insert a normal 20 phase subqgr ier or a nodified phase
subcarrier. The Line Selector B3 perprogranmed to instruct the
Bur st Gate Cenerator 56 @and the Co P@dﬂection | nserter which |ines
are to produce a nodified bursuuand mhlch qgare to reproduce the
burst signal present on the Vi% 52. Apparatus 50
may be conbined with the app circuitry to produce the
pseudo-sync AGC pul se pairs tau
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the ' 603 patent. Exenplary Crcuit Figure 10B is

illustrative of an apparatus to inplenment 30 t he various enbodi nents
*di scussed above. An i nproved col or stripe systemis inplenented
"within the wasmemdel enents of system 10. Each el enBGT/USI6ATIH syst em
perfornms functions well known to one skilled in the art of video
engi neering. A com posite video signal 11 is inputted to Input
Amplifier 12. 35 Amplifier 12 sets the level of the video signal to an
appr o- 6/14 - 24- WD
97/ 26759 PCT/ US96/ priate

| evel for the rm n% the col or st
A first output of gut lifier i s coupl ed

rator 14.

Sync Separator 14 renoves the horiz&utal and 5 vertical synchroni zing
sighals fromthe conposite video for rurther use in inproved col or
stripe system OQutputs of Sync Separator 14 are coupled to inputs of

Burst Gate Generator 16

FIG. 3B —\ /—%_)—
rc.oc —
e — -
mo.oe — YD~

/e
4B 7 —

FIG
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and Line Counter 18. Burst Gate Generator 16 uses the hori- zont al
and vertical synchronizing pulses from Sync Separator 10 14 to produce a
burst gate signal. In the NTSC format, the normal burst gate signa
'woul d begin sypFesispately 5.3 micro- seconds after tPeT/USHT™MY edge
of horizontal sync and end af- ter the equivalent of 9 cycles of
subcarrier (2.52 mcrosec- onds). Burst Gate Cenerator 16 is
programmed to produce a wid- 15 ened burst gate on those |ines where an
advanced and/or ex- tended burst 7tk e is desired. Line Counter 18
uses the hori - zontal and vertical synchronizing pul ses from Sync
Separ at or 14 and is programed to determ ne mhlch lines will contain
t he color stripe information. An output of ter 16 is 20

coupled to ne 16 to instru rst Gate Gen er at or
16 which |.3§gﬁﬁi ESlgﬁ

one gfbodi nent t he
rati o of |ines haV|ng t he color

ose not having the
color stripe signal is 4/16. Tha four lines out of twenty in each

"\

field have the color stripe 25 signal. Additionally, the Iine count is
arranged so that com parable lines in each field contain the col or
stripe signal. This pairing up of the color stripe portions

i ncreases the visibility of the color stripe in the playback of the
recor ded signal. 30 A first output of ener at or

Nbdlflcatlon Gate 20.

16 is coupl sﬂ.m YTV LAt i & N
det er m nes i . ESIB e NG} ; ; w Kl cghtaln

phase inverted col or bur\t. ogr amed
to pro- vide for inverted phase in one or nDre parts of
35 the col or burst signal as shomn in the various enbodi nents

above. - 25-

FIG. 5C —\ j_( Y

FIG. 5D —\ > >—

FIG. 5E 1 —
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A  second out put of | nput Anplifier 12 is coupled to Chr ona
‘Separator 24. The output of Chroma Separator 24 com prises the
*chroma i nf ofghies and hi gh frequency | um nance i NfRETPBIFGITIMN t hi n
the video signal. Since there is no lum- 5 nance information during the
col or burst portion, there is only chroma i nformation during the
col or burst portion of the out put of Chrona Separator 24. The out put
of Chroma Separ at or 24 is coupliglio a Burst Separator 26. Burst
Separ at or 26 al so has a burst g 2 i nput fromthe Burst Gate
Generator 16. 10 The out put of Burst Separator 26 contains only the

col or burst signal retrieved fromlnput Signal 11 via Chroma Separa-
tor 24 and Burst Separator 26. The col or burst signal from Burst
Separator 26 is coupled to Subcarrier Cxecillator 40 to produce a
subcarrier signal 15 synchronous with thq '1coning burst signal (3.58
MHz. in NTSC and 4.43 Mdz. in PAL). \Adil pf Subcarri er
GCscillator 40 i s coupl ed L wes! Cenerator 42
al so receives a Burst Gate} Signal f i%1‘ te Generator 16.

The wi dth of the ségzﬁl it erator 42 20 IS
determ ned by th P | g i by the

conbi nati on of burst gates on |

tion being of
one width and the lines with burg '

FIG. 6B

FIG. 6C
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having a different width. These variation are determ ned by a

conbi nati on of the Burst Gate Generator 16 and Line Counter 25 18.

*The out put of Burst Generator 42 is coupled to a Phase Shifter 28 and
"the first iwpwtrzerss Switch 30. In the NTSC sys- t em PQIESgII e

nodi fication is generally 180[err]. In the PAL format, the Phase

I nverter may have an input fromLine Counter 30 18 to instruct Phase

I nverter to produce different phase m)g}ﬂ fications on different .
| i nes as di scussed above. neral |y t he phase nodification in PAL
is +90 on sone lines and -90 [er on other lines. The output of
Phase Shifter 26 is coupled to second i nput of Switch 30.

I nversion Gate 20 and Line 35 Count 18 are coupled to And Gate 22 to

produce Control Sig- nal 21. en And Gate 22 produces a signal
i ndi cating no 2l 6-

WD 97/ 26759 PCT/ 4S96/ 17719 bur st
phase nodification r%a nt, ntrol Sigpal 21 pRaces Switch 30 is
a position to. pass n 5c Ior bgrst. WhenjAnd Gate 22 produces a
signal indicating a rl’eﬁj col o bur st phasq nodification, Control
Si gnal 21 pl aces Svmt% 0 pas 02:
N? o
= i
5 T & z
ap = 3
§§E = =~
OCwns =) (g
FwO [a) =
[ 2 R o m
7L 3 x
E < 9
T 8
BRBz t~
52 ;
ez O
£2p &3
KOS
0o
-
<
o
mao
2 2
< =
-
E (%
s8¢ |
:,_u%
bfal ]
=1
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5 inverted color burst. The output of Switch 30 is coupled to a

firsg input of Burst Inserter 32. A third output of Input
«Amplifier 12 containing the proc- essed input signal is coupled to an
“input of Buredoeameker 32. A third output of Burst EEFTRSTATHPator 16
is coupled to Burst 10 Bl anker 32. Burst Bl anker 32 bl anks out al

col or burst in- formation from Video Signal 13 using the burst gate
si gnal from Burst Gate Generator @H The out put of Burst Bl anker 32
containing Video Signal 15 is inputted t 4 first i nput of Bur st
Inserter 34. As discussed above Video Signal 15 has no 15 col or burst
information. The output of Switch 30 contains the color stripe color
burst generated by a conbination of ele- ments 24, 26, 28, 12, 14,
16, 18, 20, 22 and 30. Ly has been determ ned in experjggntal
testing that the effectiven and playability of the nodi gF si gnal
are af- 20 fected by shape of 2co| or burst waveform Ther e, the
output of Switch 30 is coupled towh®Burst Wave Shaper that wentrols
the rise and fall tinme ofmthe col Er&pur st wavef orm = The ou of
Bur st Wave Shaper is thegp coupl edeg Burst |n- sefter 32. st
Inserter 32 inserts the ¢ol or stri@a color 25 burst With the &

Si gnal 15 which contains]no czl;‘r{burst informati §n to proguce a

conposite video signal cgntaini t he i mproved cofjor str), e col or

burst and its rel ated deo informati V4 E
out put of Burst Inse couple o Qutput A jfier 36

Qut put Anplifier 36 Qi at e S|g- ZO @to
produce a comfiQ ded : h the cofrpc

i npedance for use iR n

ocess
stem IQ Thiys < 'v i
illustrative and not t her nodi figas\Ngns be a r ent

to one skilled in the e\t and arEi ntended to I AN n the sidgpe
of the appended C

PAL BURST
PHASE
PAL BURST
PHASE

MODIFIED NTSC
MODIFIED NTSC
BURST PHASE

BURST PHASE
Ve
/
45°
/

v
-V

135°
FIG. 8A

135°
FIG. 8C

NTSC BURST
PHASE
NTSC BURST
PHASE
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-27- CLAIM5S VE CLAIM 1. A nethod of inhibiting the making of an
acceptable video recording of a video signal wth inproved

‘pl ayability of a nodified video signal, the video signal including a
"plurality ofwopnsessl i nes, each video line including a coP6IUS¥I8TI%havi ng a
predeterm ned duration and phase, the nethod characterized by the acts of:
nodi fyi ng a phase of a less than entire portion of said duration of each
color burst to be other than the predet$gnined phase, whereby maki ng of an
accept abl e video recordi ng of the video ﬂﬁnal is i.nhibited. 2. The method
of Claim1l, wherein the act of nodifying includes the act of shifting the
predeterm ned phase by 180Jerr]. 3. The nethod of daiml1, wherein the act
of rnodifying includes thelNgct] of shifting the predeterm ned phase by at

| east 20[err]. 4. The net hodjof C ai ' | east 60% of the
nmo |fi@”§wﬁ#&&k§hod of Claiml1l, wherein

duration of the color burst
is eight to ten cycles of a color subcarrier

a duration of the col or burst

NORMAL PAL LINE

NORMAL PAL LINE 2

—4 MODIFIED NTSC LINE 1

MODIFIED NTSC LINE 3

NORMAL PAL LINE 4

—Hi MODIFIED NTSC LINE 5

FIG. 9
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signal, and the act of nodifying includes nodifying nore than four of the
cycles. 6. The nethod of Caim1l, wherein in each video field, at |east
:one” band of video lines is subject to the act of nodifying a portion of the
" col or burst,wbokheaxed by a band of video |ines which are nedrameizmt to the
act of nodifying a portion of the color burst. 7. The method of daiml,
wherein a nodified portion precedes an unnodified portion of the color
burst. 8. The method of daiml, vvhere{é) ‘ﬁn unnodi fied portion precedes a
nodi fied portion of the colo rst. 9. + e nethod of Caiml, wherein a
first unnodified portion precede dified portion and a second
unnodi fied portion follows a nodified pdgrtion. 10. The nethod of Caim1l,
wherein a first nodified portion preced an unnodi fied portions and a

second REPLACEVENToSHEET 28
modi fied portion foll Bn unnodi fi ee gorsi on of the color burst. 11. The
method of Caiml, whey2®E the vided sidgnal an NTSC video signal. 12.

The net hod of C aim 1,5

re the viﬁeo
ey —

nall is a PAL video signal.
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13. A method of inhibiting the nmaking of an acceptable video recording of
a video signal wth inproved playability of a nodified signal, the

'vi deo signal including a plurality of video |ines, each video |ine
“includi ng awwémerwur st having a predeterm ned phase and acpwssaras i ned

duration, the method characterized by the acts of: extendi ng the
duration of the color burst; and nodi fyi ng a phase of one or nore
portions of the extended duration o ch col ur s t han t he
pr edet er mi ned phase, whereby naki ng'ia(ﬁ‘@an MM@@W@M%TW of the

video signal is inhibited. 14. The neth zrarrHE!sl SK@NYn the act of
extending a duration of the color bur Milis es: I ncreasing the
duration of the color burst. 15. ‘ Claim 14, wherein the

act of increasing the d _ Qupri ses: begi nni ng
the-color burst duration b¢fore a npr riftiiliti il on. 16. The nethod of O aim
14, wherein the act of incqeasing al dusiiiii opplliidl t he col or burst conprises
ending the color burst durdtion aft Sl IR dur ati on. 17. The net hod of

Claim 14, wherein the act incregpsing a duration of the color burst
conprises beginning a colo | m férorrral col or burst
duration and ending the color burst durati ter normal duration. 18.
The nethod of C aim 14, wherein a nodified color burst duration begins at a
trailing edge of horizontal sync. 19. ﬁ%Tof Claim 14, wherein a
nodi fied col or burst duration beglégmﬁﬁﬁPﬁiéb a |eading edge of

hori zontal sync and a trailing edge of H@Alzoﬂ? sync.

BA (OB)

FIG. 12
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20. The nethod of Claim 14, wherein an end of a nodified burst duration is

at . the begi nning of active video.
of nodification of a duration of the color burst conprises:

‘t he’ act

21

.  The

nmet hod

of Claim 13, wherein

“increasing wWuoodersati on of the col or burst by adding a fi PETUSSATIHN t 0 t he

color burst duration between the trailing edge of horizontal

begi nning of a normal duration of color burst;

sync and the

further increasing the

duration of the color burst by adding %Migcond portion foll ow ng the nornal

duration of the color burst that end pri

to the begi nning of active

video. 22. Theg mettodtt of <€l =i nr 2%, —wher®i m the™att “of~ptrase Todi fi cati on

conpri ses:

burst duratio
of the nodifikd c
vi deo signa
vi deo si gnal is a
t he maki ng of = an

vi deo si gna

anf - L&t
Dl or sgur at

Is a

h NTEC VI de PROCESSOR2ZE
‘PAL] vi deOlusd

SUBCXRRIERE

npdifyving a _phase of a flrgt portion of the nnqified col or

| purst phase in a seco
nethod of Claim 14, whéerein the

ortion

Claimil4, where the
d of thibiting

0 sSiagnal , the

a ¢hpy
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videa lin burst havmg a pr.eceter m, 1YL dur at i dhe ahth
phase, alum I mﬂ |zed by t-he acts of- % o 004 tylng f'hes phlise of
*the col or bur s the average -| n sal d ;QI u'r,a.l'l ty*ef*lihes hav!ig.the
phase vectors of sal d rmdlfled Si gnal s 1s nearly 180[err] opposite the

aver age i GLALME plurality of lines having the phase vectors of the proper

col or burwt SLpmM:sS, wher eby nmaki ng of an acceptabl e video recording of the

vi deo S|g£1al 'i |H@p_ (#& eﬁf %QF% gugg ?_1 fé\gmo?ﬂ&aﬂ\hgegégg%_ggFact of

.modi fyi ng~t he phase o e CO nmprises the
nmodi f yi ngvadeNTSGécpxding s@ifd RAL videeo 5|§;h§na%y with ThREPEeVREd of

C ai m 25, t arpfjj | t se t I st
-conpri sesp;ﬂlﬁgggll&ﬁt&e&c a tho éc; g:g%,eﬁi ggggltaqof lgg? Ogiﬁgs?&%g.laiby
y

+90[ err] . irglugdngppar zl?tld?s'fatld-%d@ vAdaQledi8egnal SRER i WHSA t LAFSt he
nmeki ng of ;aR1aeeeRt abl @onQe%ur@QOFHng)f ad piékborsrginbd dagavidao signal

bur st havRig BiBRedet AR Ac P IR Ot and AoPndd, il At (e by: a
burst gate genmbdtlmylkz'.QG]atph@seduﬁeaa Izsst thane entire portion of
said duration of each color burst to be other than the
predetermined phase, whereby_ making of an acceptable
video recording of the video signal is inhibited.
2. The method of Claim 1, wherein the act of modifying
' includes the act of shifting the predetermined phasé by
180°.
3. The method of Claim 1, wherein the act of modifying
includes the act of shifting the predetermined phase by
at least 20°.
a. The method of Claim 1, wherein at least 60% of the
duration of the color burst is modified.
5. The method of Claim 1, wherein a duratlion of the
color burst is eight to ten cycles of a color subcarrier
signal, and the act of modifying includes modifying more
than four of the cycles. '
6. The method of Claim 1, wherein in each video field,
at least one band of video lines is subject to the act of
. modifying a portion of the color burst, followed by a
band of video lines which are not subject to the act of
modifying a portion of the color burst.
7. The method of Claim 1, wherein a modified portion
precedes an unmodified.portion of the color burst.
8. The method of Claim 1, wherein an unmodified portion
precedes a modified portion of the color burst. _
9. The method of Claim 1, wherein a first unmodified
portion precedes a modified portion and a second
unmodified portion follows a modified portiom.
10. The method of Claim 1, wherein a first modified
portion précedes an unmodified portions and a second
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5|gnal ’ Iﬁw 0 a copy protection insertion Vi ce [ 60] ; a
l'ine su'mmﬂll “HHWH uce a line count to indicatee t0 the-copy
‘prot ectfon® |dseﬂt|6n tevice [60] which Ilnes of the video signal are to be

fodi fied;nogs ¢ éds 81265 §S°n[ :}cé&‘s ortdo tﬂo%s)t the

predetern1ned durathon 6# e co urst signals a vi I nput
[52] to tm@l@npbupﬁbtectlon |nsert|on devi ce wherein the conbination of the

i nput s frﬁnth@héu%%baeroﬂor@f@ of, [ Ilerdl¥l Stngaleqeenes Rl [ P61 and

.l'ine sel ector %E dify the video Signal” so as produce a copy protection
vi deo S|gﬁ%INT eVéB?Onﬁkgﬁﬁlof an accept abl e video recording of the video

si gnal Ism nhl'bhéeﬁhet&%d RAE apnaimt Y5 WlekeSitHEt vadabogil@ar didigaof a
di gi tal si.gnal h has been pre-recorded on a nmedium and sai'd
o3

di gital ﬂa?lgga Fayed back and outputted as an  encoded
anal og yzdeaA meit@od ot hdnhAtbetizgdthy: makinginofntaagratedptablyi t

I mpl enent t(}eac%dr&%%}/e pﬁfeveant i ?gdgbgnaglﬁMseMBQ%sesuﬁé? ggt roll ed

so that t avera e of ase vectors oper color signal s
that are m&agahaln9YplQéedaonmadpﬁaeél|ﬁ}9mahnrm§hes ety s8ghair]

opposi te M&@afﬁgg% . ﬁlﬁ@hﬂleyur@d I wd@ta |1 p88shavdNan t hg gelpsesygctors of
the nodifjed, c¢olor burst _ signa for a pIurallty of consecutive

lines of 3fHUdhAFod SPL@&0 R4 IhaVlng a predetermined phase ang
a predetermined dJduration, the method characterized by

the acts of:
extending the duration of the color burst; and
modifying a phase of one or more portions of the.
extended duration'of each color burst to be other than
the predetermined phase, whereby making of an acceptable
video recording of the video signal is inhibited.
14. The method of Claim 13, wherein the act of extending
.a duration of the color burst comprises:
increasing the duration of the color burst.
15. The method of ‘'Claim 14, wherein the act of
increasing the duration of the color burst comprises:
beginning the color burst duration before a normal
duration. - “
16. The method of Claim 14, ﬁherein the act of
increasing a duration of the color burst comprises ending
the color burst duration after a normal duration.
17. The method of Claim 14, wherein the act of
increasing a duration of the color burst comprises
beginning a color burst duration before a normal color
burst duration and ending the color burst duration after
a normal duration.
18. The method of Claim 14, wherein a modified color
burst duration begins at a trailing edge of horizontal
sync.
19. The method of Claim 14, wherein a modified color
burst duration - begins between a 1leading edge of
‘horizontal sync and a tralllng edge of horlzontal sync.
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\é\iou?y ?Tﬂm”l“um "III;HIIIIarI y 180[err] opp05| te tﬁgéyg%gl?ﬁgsél d

pIurallty of It neés Havi‘ng the phase vectors of the nodified ~col or

burst sl gnals Rl AePhid At 1 Qln CONSAMLL¥En! hACRNR of & mAULkARR! 00

vi deo signa
burst duration is at the beginning of active video.

21. The method of Claim 13, wherein the act of
modification of a duration of the color burst comprises:

increasing the duration of the color burst by adding
a first portion to the color burst duration between the
trailing edge of horizontal sync and the beginning of a
normal duration of color burst'

further increasing the duration of the color burst
by adding a second portion following the normal duration
of the color burst that end prior to the beginning of
active video. | '
22. The method of Claim 21, wherein the act of phase
modification comprises:' ' .

modifying a phase of a first portion of the modified
color burst duration and '

retaining a normal burst phase in a second portion
of the modified color duration.
23. The method of Claim 14, wherein the video signal is
an NTSC video signal. -
24. The method of Claim 14, where the video signal is a
PAL video signal.
25. An improved method of inhibiting the making of an
acceptable video recording of a PAL video signal, the
video signal including a plurality of video lines, each
video line including a color burst having a predetermined
duration and phase, the method characterized by the acts
of: . '

modifying the phase of the color burst so that the
average in said plurality of 1lines having the phase
vectors of said modified signals is nearly 180° opposite
the average in said plurality of lines having the phase
vectors of the proper color burst signals, whereby making
of an acceptable video recording of the video signal is
inhibited. _
26. The method of Claim 25, wherein the act of modifying
the phase of the color burst further comprises the act
of:
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modifying an NTSC burst of said PAL video signal by
_900. . | ) . . ’ N
27. The method of Claim 25, wherein the &ct of modifying
the phase of the color burst comprises the act of:
modifying a PAL burst of said PAL signal by +90°.
28. An apparatus to modify a video signal for inhibiting
the making of an acceptable video recording of a video
signal, the video signal including a plurality of video
lines, each video line including a color burst having a
predetermined duration and phase, characterized by: |

a burst gate generator [56] to produce a burst gate
-signal which is coupled to a copy protection insertion
device [60];

a line selector - [58]to produce a line count to
indicate to the copy protection insertion device [60]
which lines of the video signal are to be modified;

a subcarrier processor [54] modifies a portion(s) of
the predetermined duration of the color burst signals;
and

a video input [52] to the copy protection insertion
device wherein the combination of the inputs from the
subcarrier processor [54], burst gate generator [56] and
line selector [58] modify the video signal so as produce

~a copy protection video signal, whereby making of an
acceptable video recording of the video signal is
inhibited. ' .

29. An apparatus to restrict analog recording of a
digital. video signal which has been pre-recorded on a
medium and said digital  video signal is played back and
outputted as an encoded analog video signal,
characterized by: '

an integrated circuit implementation tb add cbpy-
prevention signals whose phases are controlled so that
the average of the phase vectors of proper color burst
sigﬁals that are originally placed on a plurality of
lines is nearly 180° opposite the average in said
plurality of lines having the phase vectors of the
modified color burst signals for a plurality of
consecutive lines of said.‘analog :video signal.
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(57) Abstract

In lhelmowncolorstﬁpeproceuforpteventingmordingofvideosignals.ﬂ:ecolorburstpresentoneachlineofactive video is
modified so that any subsequent video tape recording of the video signal shows variations in the color fidelity that appear as undesirable
bands or stripes of color error. Tlmcolorstnpeprooess is improved by a combination of modifying the phase of the color burst on only
incorporating techniques of widening the normal color burst envelope
towards the trailing edge of horizontal syne and towards the beginning of active video. These techniques are useful in impravmg the
performance of the color stripe process in both the NTSC and PAL color systems. However, additional improvements are described in the
PAL system whereby the phase modifications are controlled so as to avoid disturbing the so-called PAL ID pulse. Such avoidance of the
{ PAL ID puise improves the playability of the celor stripe signal in the PAL format.




