1 4 METHOD AND APPARATUS FOR DEFEATI NG EFFECTS OF COLOR
BURST MODI FI CATI ONS TO A VIDEO SI GNAL BACKGROUND OF THE%ﬂWME

Fiefd of the Invention 10 The present invention pertains t(%E%{?EthOd
and apparatus for processing a video signal, and nore

particularly to renoving (defeating) effects of phase nodul ati on of
the col or burst conponent of the video 1 signal. 15 Descri ption of
the Prior Art U. S. Patent Nunber™ 4,577,216, "Method and

Apparatus For Processing a Video Signal,” John O Ryan, I ssued March

18, 1986 and incorporated b referenc | or
video signal to inhibit ‘ %638%U§c§8§t§§?§3$gﬁg E¥EE%F%|§§
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color picture fromthe nodified signal. However, the resul tant col or

pi cture froma subsequent video tape 25 recordi ng shows variations in the
color fidelity that appear as bands or stripes of color error.

Col l oquially the nDdifications are called the "col or stripe systent or

the "col or stripe process” Commer ci_al enbodinents of the teachings of
this patent BACKGROUND OF THE INVENTIO

Field of the Invention
10 The present invention pertains to a method and

apparatus for processing a video signal, and more
particularly to removing (defeating) effects of phase
modulation of the color burst component of the video
signal.
15
Description of the Prior Art
U.S. Patent Number 4,577,216, "Method and

Apparatus For Processing a Video Signal,"“ John C. Ryan,

issued March 18, 1986 and incorporated by feference;

20 discloses modifying a color video signal to inhibit the
making of acceptable video recordings thereof. A
conventional television receiver produces a normal
color picture from the modified signal. However, the
resultant color picture from a subsequent video tape

25 recording shows variations in the color fidelity that
appear as bands or stripes-of color error.

Colloquially the modifications are called the "color
stripe system" or the "color stripe process".
Commercial embodiments of the teachings of this patent

30 typically limit the number of video lines per field
having the induced color error or color stripes.

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

35 suppression of the color subcarrier signal at the. TV
transmitter requires that the color TV receiver include

04572




30 ?prcaIIy limt the nunber of video lines per field havi ng t he

I nduced color error or color stripes.

Col or video signals (both

in"the NTSC and PAL TV systens) include what is called a color burst.
The color stripe systemnodifies the color burst. The 35 suppressi on
of the color subcarrier signal at the TV transmtter requires that the

color TV receiver

(in NTSC) a 3.58 Mz oscillator which is used during
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denodul ation to
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Its original form
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This synchronization is accomplished by
transmitting a small sample of the transmitter‘s 3.S8
MHz subcarrier signal during the back porch interval of
the horizontal blanking pulse. Figure.lA shows one
horizontal blanking interval for color TV. The
horizontal sync pulse, the front porch and blanking
interval duration are essentially the same as that for
black and white TV. However, during color TV
transmission (both broadcast and cable) 8 to 10 cycles
of the 3.58 MHz subcarrier that 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 the same
amplitude as the horizontal sync pulse.

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

In one commercial embodiment of the color stripe
process, no color burst phase (stripe) modification
appears in the video lines that have a color burst
signal during the vertical blanking interval. These
are lines 10 to 21 in an NTSC signal and corresponding
lines in a PAL signal. The color stripe modifications
occur in bands of four to five video lines of the

hi s synchronlzatlon
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bur“s-t Y or "burst". The col or burst peak-to-peak anplitude (40 1RE for

NTSC TV as shown) is the sane anplitude as the horizontal sync pul se.
25 Fig. 1B shows an expanded view of a part of the wavef or m of
Fig. 1A including the actual col or burst cycles. During the color TV
bl anki ng intervals, such a color burst is transmtted foll ow ng each
hori zont al sync pul se. 30 I n ope commercial enbodi ment of the
col or stripe process, no col or burst phase (stripe) nodification
appears in the video lines that have a col or burst signal during the

vertical blanking vpéeawat. TTheseld fokl®wdd M85 behdsO oFl dijyan dF G $i gnal
and correspondi ng 35 | ines in.a PAL signhal. _ The .col or ripe

nodi fications %%%ﬁ? #ﬁn%%n"&g%?u otaf}eqtcoo aRY q:\ﬁl(?@o Iqolqié?tg"fo’} e The

3 vi ewabl e Jacatibd 65| theeernds biendsixsfd ei'gitattionaay”) fielidlam-
lines without the Sty SO aty Eyg |_QC L. i.on nds
Is fixed ("stati ongg%/?§'f i guggjt o- %d%’beﬁ . 'Igﬁi?ss'g&%o?;eseﬁr if%g“r{)&r]%(éégjse has
been found to Pe Suitguefteetivweticr gahle fiflevicion  sespecdsddyt atien when

conbi ned with the ¢eaehhagswPinh Ule fRAl@iind¥of U.s.4P83:n80R3l SO invented
by John 0. Ryan and I hcoy porated herein by reference. In
NTSC TV, the start?of3tofd? %th¥?Qﬁ94 dIRP™MEO- RYRE 28Fo- crossing

(positive or negatineospopsied hedrein hwp?&ﬁedemcbhe first half cycle of
apl ude 1505 to be WHASFET OBl ik ek b StofoLor Burpt 48 pREREShyy o
t he phase of 1®he coherzéuestrossing (positive or negative slope) that
precedes the first half cycle of subcarrier (color
burst) that is 50% or greater of the color burst
amplitude. It is to be understood that the color
stripe process shifts the phase of the color burst
15 cycles relative to their nominal (correct) position
which is shown in Fig. 1B. The phase shifted color
burst is shown in Fig. 1C. The amount of phase shift
shown in Fig. 1C is 180° (the maximum possible).
Further, the amount of phase shift in the color
20 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 shift {e.g. 40° to 180°) is used
to be effective. '
25 Other variations of the color stripe process are
also possible. . .
U.S. Patent Number 4,626,890, “Method and
Apparatus For Removing Phase Modulation From the Color
Burst"“, John O. Ryan, issued December 2, 1986 and
30 incorporated by reference, discloses removing the phase
modulation of the U.S. Patent No. 4,577,216. This
removal is useful in eliminating much of the effects of
the process disclosed in U.S. Patent No. 4,577,216 for
recording.
35



15 cycles relative to their nom nal (correct) position which is

shown in Fig. 1B. The phase shifted col or burst is shown in Fig. 1C
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certain variants as described above of the color stripe
process of U.S. Patent No. 4,577,216.

Thus in accordance with the present invention, a
circuit modifies and/or removes the color stripe
process, or modifies the video signal so the color
stripe process is not evident, i.e. has no influence on
a television set or VCR.

In one embodiment, the video line locétions of the
color stripe color bursts are known. That is, it is
known in which video lines the color stripe modified
bursts occur, as in the above described commercial
embodiment of the color stripe process. These
locations are stored in a preprogrammed mehory which
provides signals indicating those video lines. Also,
the same preprogrammed memory provides an indication of
whether the entire color stripe burst or only a part of
it is to be modified.

A modification circuit which also receives the
video signal, and uses the information as to the
location of the color stripe bursts, removes and/or
modifies the color stripe bursts or otherwise modifies
the video signal (i.e. modifies the horizontal sync
pulse immediately preceding the color stripe burst) so
that the effect of the color stripe process is
attenuated or eliminated.

With regard to the present invention, it has been
found that it is not necessary to completely eliminate
the color stripe bursts; with typical commercially
available television sets and VCRs, eliminating some of
the color stripe bursts or attenuating the color stripe

bursts either in terms of amplitude or duration, or

i ng, t he nodul ati on of

4

I's used to be effective. 25 O her variations of
stripe process are al so possi bl e. U S. Patent
"Met hod and Appar at us For Renovi ng Phase Mdul ation
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| i nes, -each video line including a color burst having a preelet—ex;mmd‘m
phase, the nethod conprising the steps of: determ ning a duration of
t he:col or burst; nmodi fying a phase of a portion of sai B‘lﬂﬂhéeﬁﬁés n‘?{fepjaced

each color burst to be other than the predeterm ned phase,
maki ng of an acceptabl e video recording of the video si gnal &H’HI} HH"
or is permtted as a function of said portion of said duration

nodi fi ed; and wherein the step of nodif ying i ncludes the step of

shifting the predeterm ned phase by at |east 20[err]. The invention

further provides a ?5&139% fof”ﬂ?ér}ﬁ&g:frﬁé {}?#tn&nmogfnaﬁa acc:a?&g abl e

video recording a video si
plurality of i de@01¢¥ﬁé§lpee@¢hsw4dé@)as | hern ﬁqmidjmfrf@ctaveolw burst

having a predet ef&@?&’oﬁ@aéﬁ‘e dheedrtdod xomuicy g Aibe sheRs Qf
determning a durati t he col or ur st ; modul at i ng a phase of nore

than hal f and |ess ?ﬂg‘ﬁwh’i‘g T SLAPH ]i%n(ciﬂpleaéblr?)call@re%ﬁﬂgpatlotlﬁéhﬁ her
than the predes ernpﬁ@zﬁlu@ét&se vvhereby maki ng of an accept abl e video

recordi ng of the video sj at | bi t.ed; rein _the step, of

nodul ating incl udes the %‘?'%% ’o‘? t%ﬁ ﬁon]go% rFe rpllpgdéjlrgfﬁsﬁedspﬁgﬁ f&)?‘ezﬁ in

| east 20. line location. Other times, even where it is so fixeqd,
it is not desired or possible to provide the
preprogrammed memory. Then instead a phase detector

10 detects, for each video line, the presence of a color
stripe burst, i.e. detects color bursts having induced
phase modulation. Upon detection of the color stripe
burst, the modification circuit (as above) modifies
either the color burst or other portions of the video

15 signal (i.e. the horizontal sync pulse) so as to
attenuate or eliminate the effect of the color stripe
burst.

It is to be understood that correcting or
;eplacing-the color stripe bursts in accordance with

20 the invention does not require completely eliminéting
the phase shift (modulation); a reduction of the phase
shift to some small value (e.g. 5° or less for NTSC)
has been found to be effective, in that the typical
viewer will not perceive the attendant color shift.

25 Thus, the present method and apparatus have
several embodiments. There are several different
methods of determining the location of the color stripe
burst, either by knowing its location from prior
analysis or by actual detection. Various embodiments

30 are also disclosed herein for defeating the color
stripe process. These, as described above, generally
rely on first determining the video line locations of
the color stripe bursts, either by knowing their
location from prior analysis and programming in the

35 location to e.g. a programmable memory, or by sensing
each individual color stripe burst color burst on a

3 BEEN
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It is tdo be understood that while the description herein generally refers

to NTSC TV, with relatively mnor nodifications of the type well known to

one of ordinary skill . glt i tﬁg 4
art the nethods and circuits described herein are suitable 135 e 2341 ©
TV, which is simlar to NTSC TV, has a color burst imedi at i 'H
hori zontal sync pul se. The nmajor differences between

tel evision, i.e the number of lines per fiel® and nunber of fields per
second, are not material to the present invention and the circuits
described herein may be readily nodified to accormpodate PAL TV. BRI EF
DESCRI PTI ON OF THE DRAW NGS Figures 1A and 1B show a standard NTSC TV
wavef or m Fi gurieled Q sty - imsdidasdat-i ofitberhefwaheser mebhodFi fore

1B thereby illustratdd\g fe G UnStIdRR RIS the colorFEEHIEE BArEe &Gy
show waveforns illustrating various ways of defeating the color stripe

process in accordand \#gneved by various circuits.
As an alternative, one replaces all color bursts

5 with correct phase bursts, generating the correct
bursts by particular circuits different from that
illustrated in Ryan U.S. Patent No. 4,626,890 as
disclosed below.

A typical circuit which relies on knowledge of the
10 location of the color stripe burst (for the case of the
color stripe burst video line locations being
stationary) generates vertical and horizontal timing
signals from the input video signal and from these
generates indicator signals indicating particular video
15 lines in each video field and particular portions of
the line for which it is desired to provide a
modification to the color burst.
The detector approach typically uses a phage
detector which includes a subcarrier regeneratioﬁ
20 circuit such as a phase lock loop, crystal filter or
frequency multiplier circuit for determining the phase
of the color burst, and then compares this detected
phase to the nominal phase (using a phase comparator)
and provides an indicator signal when the-color stripe
25 burst is present, i.e. when the color burst phase has
been modulated to deviate from the normal (correct)
phase. This indicator signal then controls the desired
modification to that line.
The actual modifications to the video lines to
30 defeat the color stripe process fall into two main
categories. In the first category, the color burst
itself is altered so as to defeat (eliminate or
attenuate) its effect on a typical VCR. In the second
category, the horizontal sync pulse immediately
35 preceding a color stripe burst is altered, thus causing

THIS SHEET HAS BEEN
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the inventi on. Figure 3 shows a bl ock diagram of an apparatus T
accordance with the invention. Figures 4A to 4C shom/C|rCU|ts for
generating a correct color subcarrier frequency and ot her §hgeicHas Been Replaced
defeat the «color stripe process. Fi gures 5A
and 6B show various circuits to defeat the color stripe proce

Figure 7 shows a circuit to inprove playabiJity, for use with elimnation
of horizontal sync pul ses. Figure 8 shows another circuit to defeat
the color stripe process. Figure 9 shows a circuit for subcarrier
regeneration.  DETAI:&ED RESCRLPIL&Dbnd to Thee falduddithdglessrdbase ipainber
of enmbodi ments to defeat the color 'stripe process. First is a description
relating to wavef orP®rshd processes; second is a description of various
related-circuits. Pr ocess fliﬁﬁléﬁpfwach (i héhifai [t noplaore starimes

color stripe defeat, processes) in; QUGS WdY) dd'GdBEUdLYn several
5 ways.
In one embodiment the color stripe burst is
blanked out and not replaced. Alternatively, the color
stripe burst is blanked out and.a new color burst of

correct phase inserted therefor. The color stripe
10 burst alternatively is phase shifted so that it is
corrected in phase.

In another embodiment, the color stripe burst is
delayed in time with respect to the trailing edge of
the preceding horizontal sync pulse, so that the color

15 stripe burst occurs outside the detection window of the
VCR color burst circuitry.

In another embodiment, the phase error (shift)
present in the color stripe burst is measured and a
color burst of a negative vector phase is added

20 thereto, and then the summed color burst may be
attenuated to a normal level. In another embodiment, a
very large amplitude color burst of correct phase is
added at the color stripe burst location and then the
summed color bursts are attenuated to a normal level,

25 thus effectively eliminating the effect of the color
stripe burst. (This can be done on all video lines --
those having color stripe bursts as well as non-color
stripe burst lines.)

In another embodiment, a color burst of inverted

30 phase (opposite to that of the color stripe burst) is
added to substantially null out the color stripe burst,
and then a color burst of correct phase is added in.
in another related embodiment, the correct phase of a
normal color burst is determined and the difference

35  between the phase of that normal color burst and the

phase of the color stripe burst is measured. Then a

v nm—————
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to find the mean color burst phase and then all color bursts (mhether col or
I nstance, of the standard eight to ten cycles of NTSC col or

consecutive; one may replace alternate cycles, |eaving "good" (corrected)
overlying the horigtgmnal witk pulegativy mwmsehese twi thebéldéEEehed By a

1. . Ole or nore color- burst phase | ock |oops (or other cirecuitsy——are used
stfipe or not) are replaced throughout the video signal. s BhéegHas Been Replaced
repl acenent may be of only a portion of a particular color bumg ”IE "mm
replace e.g. the first five cycles, the Iagt five cycles,

group of e.g. four to six cycles. The replaced cycles need not be

cycles interspersed wwth "bad" (color stripe). cycles. It also is possible

to add corrected col or burst cycles outside of their normal |ocation and

VCR It is to be undersiood gmtustems cr&q:mfty QhebY 358% e&@;g LeR Y
that only a portion of a particular color burst nee

part of produce color bursts that are “syﬁggpﬁgengpoghaggr@@@er
the parti al repl acam@tamcsumal@p de(‘s'ﬂf'::@mi @het B@t’rr@f:ttﬂﬁrgﬂbQH' nent s
descri bed &glnaffer : st.al qQr horizont I|ne phase | ocked
| oop (or equi val erft ST ]aul:ﬁf‘r ‘st H g8 7 8B )"Xgﬂﬁﬁﬁeg | EPéjﬁﬁl whose

frequency is a 455wripd byrtst I@FH%@eT\i)s m4lstei.pl e#heh bhe hoedifbesak |ine
f dd t _of
Fequency an 'V'éif‘fjf}gl é%&&%fr@% g‘%ﬁ%?“%i V‘%&Q p@é‘fgrrgéleﬂﬂpgquency

every field based on odd or even |ca h|s col or
burst having about half of the color burst having a

phase of +90°, while changing the other half of the

10 color burst to have a phase of -90° (the opposite phase
angle). This swinging is averaged out by a typical
VCR.

is used to

In another embodiment, all the color bursts of

correct phase throughout the TV field are replaced with
15 color bursts having the phase of the color stripe

bursts or having some (arbitrary) chroma phase angle.

Then the chroma phase of each corresponding TV

horizontal line is modified to match the phase of the

color stripe bursts or to be the arbitrary chroma phase
20 angle. -

It is to be understood that in each of these
embodiments it has been found that it is not necessary
to modify all of a particular color stripe burst; it
has been found that modifying as little as one-half of

25 a color stripe burst effectively eliminates its effect
for a typical VCR. Also, it has been found that it is
not necessary to modify each color stripe burst present
in a video field; the typical VCR can make a copiable
recording of a signal with as much as one-half of the

30 original color stripe bursts still present for a
typical commercial embodiment of the color stripe
system.

Another embodiment which involves modifications to
the color stripe burst itself heterodynes the color

35 stripe burst signal into the correct phase. One can
also use heterodyning to effectively blank out burst as

THIS SHEET HAS BEEN
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replace (in the 'sense descri bed above) all or sufficient of the—cotot

stripe bursts to allow a copiable result. 3. A color phase Iock | oop

is used to identify the specific horizontal video |ines Hgs Been Replaced
striped, and then the color stripe burst is phase shlfted (USIn

conventi onal phase shifter circuit) to obtain a usable recordln

Det erm ne which are the color stripe horizantal lines, coi ncident wt

these color stripe lines, switches in a phase shifted color burst to

repl ace. the color stripe bursts or all bursts. 5. Either sense the

color stripe video bBempesbfethe VCR. a Thiarre@ab@sltmﬁ:in&ﬁ@nmﬂ imentify
I d
color stripe video hé@@%ﬁ&ﬁ?ﬁ%" éﬁea&glg %%@éﬂ%‘g@t#&@nc

thus the chrona so as a cop SENs
the color stripe Ilh@swbécg tbeaVQRc%}bl %ﬁa%%ﬁTKRﬁpqnﬁﬁﬁemnl4kaﬂ|fy col or

stripe lines ot herwffeeaueﬁeypeaeetéﬂtiél dpeh@&&%ﬁ s Atiae i I6Per
where the col or strlge process Is.|located to make_a copi able col or stripe

free tape. Phase shFPEPnfPEnBOERRbNRY i SURERIASFT % -convent i onal
circuit such as an operaThenatheﬁpbtéa@rciﬁagdmy|dﬁsmauhadsrﬁpﬁeﬂéﬁéeﬁlng

connected via & resiRloLo] gt Der] S Yhr ShORR AU R T MGG L T D2

connected via a capaci
signal . The input teheiharisdntal syms apubsrd Rﬁqﬂadung'aashﬁaauuaqmbto the

inverting term nal Ybéa@:.&ﬁé'éf O he a&sh@xll SR g Hlets Of N RIRARRCR AP | S

connected to the inverting PUt term
10 separator ails to sense a horizontal sync pulse, the

VCR will not generate a burst sampling pulse and hence
will not detect any subsequent color stripe burst.
Thus it has been found ;hat removing the horizontal
sync pulse of a color stripe burst line results in a

15 copiable video signal. Additionally, it has been found '
that actual removal of the horizontal sync pulse is not
necessary; instead the horizontal sync pulse may be for
instance attenuated in width (duration) by narrowing it
to the point where the horizontal sync pulse is not

20 detected by the corresponding sync separator circuitry
in the VCR, and hence the succeeding color stripe burst
is also not detected.

Also, it has been found that removing only some of
the horizontal sync pulses coincident with the color

25 stripe bursts reduces the effectiveness of the color
stripe process. Other embodiments for modifying the
horizontal sync pulse include DC level shifting upward
of the horizontal sync pulse, thus causing the VCR sync
separator to fail to produce an output signal.

30 Another embodiment relating to the horizontal sync
pulses is to black clip or amplitude attenuate the
horizontal sync pulses so that they are not sensed by
the VCR‘s sync separator.

Another embodiment which also relates to the

35 horizontal sync pulses adds a delay of about 2

microseconds between the trailing edge of the

THIS Swgmy HAS BEEN
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of the- operational anplifier and its output. 7. Locate video lines—n-
which the color stripe bursts-occur, then neasure the coIvr"’Tri pe burst
phase error. This is done with a phase detector with the colo Lot tﬁgﬁ&nwastid
as one input and. a col or subcarrier regeneration circuit ‘S

crystal ringing circuit) supplying the second input. Then a ‘ﬂ“w
a negative vector phase is added to correct,  the burst phase

version) readjust the burst anplitude to a mnormal |evel of e.g. 40 | RE
units. 8. Locate video lines in which the color stripe bursts occur,
then effectively replace the color stripe bursts by adding a very |arge

anplitude of the cqrrect color burst toth oloy stripe bugst, and then
attenuate the resuqi%ﬁ?t ZQhite FYBS SH1SEhGE eﬁf’éci’?%éﬁiﬂéﬁ’i#n%?n (5;\
effect of the incorsrtamtpa:ditnrstst tihpe) the VCRIcol®epbuacst t $mmpbi ng sulspe

bursts by first %ét%g“?tl%% Gl og]eg_%rylﬁuecg%gghrwgrb@pg& négngqtggsggmt S

of an inverted phase stanti out the color stripe bursts and
adding in color buridts of' correct phase. This requires ascertaining the

phase of the cagjor stripgdiet %,sp@etoaieltmbl QAvEnt Lyn NBASH L8EPdd 8o
above. This process, re Its I n re&aﬁ&erren of the col o:g str%$e bursta
wi t hout having to swviitd an 3gcepgable © tTeTRERLYS

phase | ock | oop (oroﬂ)tahe;rldw ddnalo fii.ed vhéecocopytpypdeset vén aowyor mal
ol or burst and thdCRioRnE Hise V3oRer SEptaly b ade AIRER INGEOATY -
generate a signal \nqntlapm@galtlhﬁeCpﬂageb@fStlhl s di fference and use this
signal to modify all or pant @f HaeunBkPEt8bal P8at while the description
herein generally refers to NTSC TV, with relatively
minor modifications of the type well known to one of
ordinary skill in the art the methods and circuits
described herein are suitable for use with PAL TV,

15 which similar to NTSC TV, has a color burst immediately
following a horizontal sync pulse. The major
differences between NTSC and PAL television, i.e. the
number of lines per field and number of fields per
second, are not material to the present inventioﬁ and

20 the circuits described herein may be readily modified

to accommodate PAL TV.

BRIEF DESCRIPTION OF THE DRAWINGS
Figures 1A and 1B show a standard NTSC TV

25 waveform.
Figure 1C shows a modification to the waveform of

Figure 1B thereby illustrating the color stripe

process.
Figures 2A to 2G show waveforms illustrating
30 various ways of defeating the color stripe process in
‘accordance with the invention.
Figure 3 shows a block diagram of an apparatus in
accordance with the invention.
Figures 4A to 4C show circuits for generating a
35 correct color subcarrier frequency and other signals to

defeat the color stripe process.
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9 burst with the negative phase burst signal to produce celer—bursts—that
are swinging in phase the sane anobunt of degrees fromthe correct burst
fromone line to the next line or within the portions of burgisShetXdBemRempaced

lines. A VCR tends to average the TV line to next |line sw ngi
m nus phase burst signals, and/or the plus/mnus burst phase

within each TV line. Therefore the resultingisignal tends to ess
hue errors than does the unnodified color stripe signal. Variants of
t he above described nethods are illustrated in Figures 2A and fol |l ow ng.

Figure 2A illustrates (Fangsikepl 54iaadfoB ndnd heA hord zmtsalows yweerjpabse and
color stripe burstcggcg ggr ol&=rdhe éﬁg(%EEqué%%dghfdyaéé%é” stripe burst

area; the individual urst cycles are not Tor sinplicity.
In the case of Figure ZEFQPHG En%h?%Sc%l%#r%ﬁﬁ%ttqs}qﬁﬁﬁxﬁsﬂ%&ﬁ&hﬁkﬁiy,

i ndi cated by the hgbghiiB8. with emﬁm@&i&d d© rinteainthe £$/]O0mSitdd

process is illustrated 0 Fi gure 2B, In a portion ( the rlght hand
or later porti®on) of the* % 8 SFhPYR Wéfeq SIRHYG &9 g@fﬁé‘tl Fheoredar
phase and/ or negatﬁweipelproeésspe bur st phase as illustrated by the

absence of hatching. ?Son d? qh ove ‘ﬁ§§ip§eg %C%g%lfggtpk;sgbOUt

hal f or nore of the dura TSt or i pe Burs
corrected or is blaggeneratiorol or stripe burst is effectively defeated.
That is, the NSTC color burst is 8 to 10 cycles long; it has been found

that nodifying 4 to 6 of these cycles is adequate. Fi gure 2C shows
anot her meth to E T | pe process; here the central portion
of the color stripe bursheifollowiifl debtrifdsSla anmbeeCofdeRBbH:RRRLY &0
corrected to the correct g&as th| shows t hat the entlre color stripe -

burst need not be pr Seht rlPe process.
description relatlng to waveforms and processes; second

is a description of various related circuits,
15
Process Description
The following are various color stripe defeat
processes in accordance with the invention.
1. One or more color burst phase lock loops (or
20 other circuits) are used to find the mean color burst
phase and then all color bursts (whether color stripe
or not) are replaced throughout the video signal.
This replacement may be of only a portion of a
particular color burst. For instance, of the standard
25 eight to ten cycles of NTSC color burst, one may
replace e.g. the first 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}
30 cycles ihterspersed with *“bad* (color stripe) cycles.
It also is possible to add corrected color burst 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
35 the present inventors that only a portion of a

particular color burst need be replaced forms a part of

5 .g:h. " -..- Tere
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10 to achieve proper color functioning of the VCR and/ or -tet&vi si on Ton set.
Fi gure 2D shows a variant of Figures 2B and 2C, where the first and[ﬁ\ eplaced

portions of the color stripe burst have their phase correct ®gsS

central portion remains with the incorrect phase. As shown h l\lm
approximately 30% or 40% of the color burst remains at the |

but this still effectively defeats the colorzstripe process. In Figure
2E the entire color stripe burst has been bl anked with no substitution
provided. In -this case it has been found that there is no need for a color

burst in each and every video line for effective functioning of nost

tel evision sets and VCRs, I'n Fg%ure 2F tg fi %ggrtl of the color
stripe burst has bedm®IHHERFI st ¥RE L VEEw 5&8 tatot oR - BT thf 1S
correct phase are O\aalrécala(bp)hdahﬂeactbualthlemr pfonhal eshodimpentse. desenihed
this |l ocation they Ill { fict tected by the col or synchronization circuitry
of the TV set or Vi f i1 of the col or stripe_burst is still present
i .e. the central portion: 2 t he 3 aeyssadt ponhoriepnted| bingiphare pleckedas

its phase corregfed tcﬂ:ﬂ)e cﬂorf{@lvalent E'uQHr 8525 BUPHE Sryssd1 afth ©by¥j ous

vari ant wherein the entire color stri burst has its, %hase corrected, by
repl acing or alteri rﬁjlqmel%laormgﬂallpé’ SEFS TeQUBRCYFIE a3k0 lin
Q her defeat net hodsmrsr_elfme r1eS@liehaf edkaherisonhtzl hbmezcﬁwquaym and

el d wi th color burStGIeR ™ he SRBSEoBPE: Rocaerasy & e e HoSec
nodi fy each correspmﬁ:llengaz@ctﬁl\eddhblalsednbal od¥ o1 neven chiredth phase to equal
that of the COHRf Strdéﬁ%f%ﬁéﬂfionEorTﬁﬁ@”@h?or frequency is used to
replace (in the sense described above) all or
sufficient of the color stripe bursts to allow a
copiable result.
3. A color phase lock loop is used to identify
15 the specific horizontal video lines that are color
striped, and then the color stripe burst is phase
shifted (using e.g. a conventional phase shifter
circuit) to obtain a usable recording.
4. Determine which are the color stripe
20 horizontal lines, and coincident with these color
stripe lines, switches in a phase shifted color burst
to replace the color stripe bursts.or all bursts.
5. Either sense the color stripe video lines
(e.g. via a color phase lock loop) or identify color
25 stripe video lines otherwise and delay each active
video line and thus the chroma so as to provide a
copiable signal.
6. Either sense the color stripe lines (e.g. via
a color phase lock loop) or identify color stripe lines
30 otherwise, and phase shift the chroma in the active
lines where the color stripe process is located to make
a ébpiable color stripe free tape. Phase shifting the
chroma is accomplished by a conventional circuit such
as an operational amplifier having its inverting
35 terminal connected via a resistor to the input signal

and its non-inverting terminal connected via a

THIS SHEZET HAS BEEN
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I f the color stripe burst phase-is 180[err] off fromthe correct—ecelot—
burst phase, then one nodifies the correct color_ burst phase
col-or burst by 180[err]. One can al so replace all color bur§@§shﬁﬂhsbuﬁ8@hwd
havi ng an arbitrary phase, and then phase shift the chroma p [

active portions of the TV lines to be equal to the arbitrary I"”
Thi s nodi fying can be done by phase shiftinp3and/ or delay circuits and/
inverting anplifiers. Wth this nodification, the chroma phase in each TV
hori zontal line is 180[err] off fromthat of the nodified burst as

descri bed above. TGE3PGCAESr tRi §hgi 48P8bafdgnadne TheninBUFf Fesménal of the
TV horizontal activesd iopeyaleyonlasampliiftiedg ikt dofifeotBabyo 18Rk hlrerhing
can be done by switching i.n a phase shifted_or, del ayed_versjon of %ge
original video actF?é“HgPQZHHFaF f?sFFﬁ8§‘iﬁngoﬁﬁﬁﬂc?iﬁﬁshf%ﬂrtﬂg &ified
col or burst. Agai nsame saduebtiai noanecpedbkte theoidiegtbygnbobfiyi ngrainal
sufficient nuner aqf rr ; u .and..p es;shifti a sufficient
number of TV H%riz%ﬁtgﬁel?ﬁégggaghagléﬁbzé%ggg ?ﬁé hggié%%ﬁgf'sync pul se
such that the VCR burst 7det e&Prafecviegpt LipRFchnushidsh ythe| ¢eonpshripe
precedi ng hori zont gl r&¥RC oRehse) thandhaablhied. thhecspor eif£LHL %ysérgﬁags"
hori zontal sync pul ses several ways. For |nstance, one can repove the

hori zontal sync qu§E§rPnn§BP§té?ydBPECEHthaaP PEASTELHTECT othEoRBeof the
color stripe burst colbrhagsripenvhesbdashaher £Aput Ngne. g. cdDor MHPbEZLAL &)

sync pul ses CanCI%%g%ngkggignbgggcggtC?L?&.Sgrégfopqéé}sggpeginging

circuit) supplying the second input. Then a color

burst of a negative vector phase is added to correct
the burst phase and (in one version) readjust the burst
amplitude to a normal level of e.g. 40 IRE units.

15 8. Locate video lines in which the color stripe
bursts occur, then effectively replace the color stripe
bursts by adding a very large amplitude of the correct
color burst to the color stripe burst and then
attenuate the resultant summed burst, thus effectively

20 eliminating any effect of the incorrect color stripe).

9. Replace the color stripe bursts by first
locating the color stripe bursts, then adding color
bursts of an inverted phase to substantially null out
the color stripe'bursts and adding in color bursts of

25 correct phase. This requires ascertaining the phase of
the color stripe bursts, by.observation or by
measurement as above. This process results in
replacement of the color stripe bursts, without having
to switch the bursts out.

30 10. Use a color frequency phase lock loop (or
other method) to find the correct phase of a normal
color burst signal and to find the phase difference
between the normal color burst and the color stripe
burst signals. Using this information, generate a

35 signal with a negative phase of this difference and use

this signal to modify all or part of the color stripe

| THIS SHEET HAS BEEN
i REPLACED




lines Ttesults in a copiable recording w thout adversely affectlng the
al line timng of the VCR Renobval of these horlzoanW % ¢nReplaced

hori zont

can al so be done by narrowi ng the horizontal sync pul se 00|nm
col or stripe burst

kAL

lines. This narrowing is done until the co

effectiveness is reduced to the point it is possible to make a copla

recording. As an exanple, one may reduce tlde horizontal sync pul ses domn to

100 nanoseconds width. It has al so been

12 f ou

nd t hat

removi ng only sone of the horizontal

with the color strhpedufstn |ﬂﬂteslerg%¢u®%s p‘hb@eei)tlegtﬂ ¥eaRss b phedaekor

stripe s
occurs,

bursts.

in response to t hd&&h \f‘eeschlfte

I gnal .

the horizdiR:R* SHS
| evel shift upwar cbft hﬁagtﬁtlfdszm”rtoa{ thencoquleses bprecefirog ohe tiher tet thped

For examl e, everéiothe I.ne .where a

| t db
Tt @, e ieoin, Aufse tud' baRe a8k

Thi s causes the VCR S x WL e REA %rrt&en%abk wreéoﬁﬂceh@nsemteput

ori1 zo

effectively renovel ities horA AR é;lens‘;l,snélop@IV%slgér gheoTH| hire CF‘P png¥t line
anpl i tude attenuatg,{ r%%rﬂét RROYr %Q.nh@EpWasLeeﬁﬁr§@ bhahalbe MER/srsyne
e

separato

present.

due to the mssin
resulting video si
"slicing"

rowill

not s

and thus not creatRus/fimis SRAY PRaSE SOTEIRBA ¥of

se smal | er anplitude hor%$82%$¢%2¥g }gg%sgfe

Thesﬁxéx@ﬁoﬁd\&mtﬂmﬁtﬁmg sdgatoteplayabi proguicer bebens,

10

15

20

25

30

35

ol £R S S B8R, RN ERbS ot hetapto the
signal.

Variants of the above described methods are
illustrated in Figures 2A and following. Figure 2A
illustrates (in simplified form) the horizontal sync
pulse and color stripe burst of Figure 1C. The hatched
area is the color stripe burst area; the individual
color burst cycles are not shown here for simplicity.
In the case of Figure 2A, the entire color burst is
phase shifted as indicated by the hatching.

One method to defeat the color stripe process is
illustrated in Figure 2B, wherein a portion (here the
right hand or later portion) of the color stripe burst
is modified to be in correct phase and/or negative
color stripe burst phdse, as illustrated by the absence
of hatching. As described above, it has been found
that if about half or more of the duration of the color
stripe burst has its phase corrected or is blanked, the
color stripe.burst is effectively defeated. That is,
the NSTC color burst is 8 to 10 cycles long; it has
been found that modifying 4 to 6 of these cycles is

adequate.
Figure 2C shows another method to defeat the color

stripe process; here the central portion of the color
stripe burst is blanked. The first and second portions
are corrected to the correct phase; this shows that the

entire color stripe burst need not be present in order

B
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sync pul ses coi nci dent
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of f of- active video as caused by inproper horizontal sync pulse separation.
Thi s causes sone sync separators' in televisions receivers or 7yRaeetHrs Been Replaced

generate fal se horizontal synchronizing pulses. To mnimze su

pl ayability probl ens one can: Add a pedestal voltage or sfﬁ“ﬁ

a ranp of 0 IRE at the beginning of the active TV line to abou

the end of the TV line to all active TV lijpes; and/or wi den al | other
hori zontal sync pul sewi dths to about 6 m croseconds. 14. In video

| i nes where color stripe bursts are present, add a.delay of about 2

m croseconds or ”Ebea%%QQth atoble ¥ERos BUhstisaimbi 88 PHES9cR! bhagered by
the horizontal sync_pul se) betmeen the trailing edge of the horizontal sync

pul se and the begFﬁﬁFH@séPntﬁét' color strip burst m ssanples
(m sses) the del ayed celiguret bDpehbuwsst. variant16f FiHgteesdyBeahle2¢ql or

stripe burst sign t h r e n si.gnal such
that the resultan?hﬁgg ? e %éf%éc?ﬁhhgggé pQ¥tﬁb§% gfb% %ggétﬁég&gﬁor
stripe burst 6o abneﬂtfhquenbylsuphaShacornecveR whut bbenoﬁnteebonsive to

1 o examl e, bBecaohOrofbi hBCubURSEneOthdobeestl bhede bY HELERBAKN N0 1t
to a 15 MHz signa he above

enbodi nents, one ﬁﬁ?eréﬁpaéélﬁﬁéegﬁl%P/pﬂESéOFOEE FRRpcot R Berseast . one
stage of crystal flehb8hisN@tSUER aBcartkhgi pPaseérbuttthis still

effectively defeats the color stripe process.

10 In Figure 2E the entire color stripe burst has
been blanked with no substitution provided. 1In ‘this
case it has been found that there is no need for a

color burst in each and every video line for effective
functioning of most television sets and VCRs.

15 In Figure 2F the first portion of the color stripe
burst has been blanked; instead a few cycles of color
burst of correct phase are overlaid on the actual
horizontal sync pulse. Even at this location they will
be detected by the color synchronization circuitry of

20 the TV set or VCR. A portion of the color stripe burst
is still present i.e. the central portion; the last
portion of the color stripe burst has its phase
corrected to be normal.

Figure 2G shows a last and obvious variant wherein

25 the entire color stripe burst has its phase corrected,
by replacing or altering the color stripe burst to be
of correct phase.

Other defeat methods include those that relate to
the horizontal sync pulses:

30 11. Replace all correct phase color bursts
throughout the TV field with color bursts having the
phase of the color stripe bursts. Then modify each
corresponding active horizontal TV line‘s chroma phase
to equal that of the color stripe bursts. For example,

35 if the color stripe burst phase is 180° off from the
correct color burst phase, then one modifies the
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CGeneral Circuit Figure 3 shows a bl ock di agram of an apparatts—i
accordance with the present invention suitable for carrying out the

above-described methods for defeating the col or stripe processthis SK8t HabBsh Replaced

video signal "video in" is typically provided froma cable tel €
source, but possibly fromother sources such as pre- recorded vmlmmHHHll’
(However, the color stripe process is generally not suitable fo
pre-recorded video tape.) The input vide66signal is provided to a circuit
including a color stripe location nenory 12. This is typically a programred
read only nmenory. e.g. an EPROM which includes_ data jndicating on which of
the 525 |ines of SPREERTROIH RHEOPIESE FAlies DYFSF BYr1PR°burps sra

| ocat ed. This ERRGM iseplagy aliedqldroburatassenhl pustts hraeingubh, and the
know edge of the l,ocation qf the Lo Stri b i eferm ned, b
observati on. Thearlél?%%eafﬁ R agﬁwet’ l?g%de hee%mpne%et %%?Efzhéhgo{:%Fo@?rpbggﬁattern
is the commerci dn enwdicteinte arddons lodd tigoT¥ WMnasfbarbeidgeali nes

havi ng the cfl orgsd r&m%@} ghglsleqmeq by eight video lines wthout the

color stripe burst, etc. output signals of the L
14 col or stripe | ocafhih Hadsfiving sampp fonpnbyYuBBasge | sikftbreati on gate

(LLG signal indigatdBupiichuitResndlercehoerbingtams1ipocated. The LLG

signal is thus 3%§ﬂhf r,th%)egtir%.durat'onc f aline haygrggéhcolor stripe

burst.  As DIROHGAT L PRo e SBEPBR REFTHE v
horizontal line is 180° off from that of the modified

10 burst as described above. To correct this discrepancy,
one then modifies each of the TV horizontal active
lines by phase shifting its chroma by 180°. This can
be done by switching in a phase shifted or delayed
version of the original video active horizontal TV

15 lines in conjunction with the modified color burst.
Again one can obtain a copiable recording by modifying
a sufficient number of correct color bursts and phase
shifting a sufficient number of TV horizontal lines.

12. Remove the horizontal sync pulse such that

20 the VCR burst detection circuit (which usually relies
upon a preceding horizontal sync pulse) is disabled.
One can effectively “remove" horizontal sync pulses
several ways. For instance, one can remove the
horizontal sync pulses immediately preceding at least

25 some locations of the color stripe burst. It has been
found that removing e.g. four horizontal sync pulses
coincident with a band of color stripe burst video
lines results in a copiable recording without adversely
affecting the horizontal line timing of the VCR.

30 Removal of these horizontal sync pulses can also be
done by narrowing the horizontal sync pulse coincident
with the color stripe burst lines. This narrowing is
done until the color stripe effectiveness is reduced to
the point it is possible to make a copiable recording.

35 As an example, one may reduce the horizontal sync
pulses down to 100 nanoseconds width. It has also been

I
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| ocation nenory 12 is a pixel |location gate (PLG signal wiich indi cat es in
exactly which portions of the color burst are to be nodified. T e Replaced

signal is useful because as expl ained above in certain enbod ” ;
i nvention only a portion of each color burst is nodified and # l ﬂ [ “H
are not. Thus typically the PLG signal is high for only a por

color stripe burst, but it may of course pg high for the entire duration

of .a color stripe burst where it is desired to nodify and/or eliminate the
entire color stripe burst. Again, the data to generate the PLG st gnal

isl stored in g p%un@ftHEHDfé/méo‘?iH@i&hl}%t%raﬁ @my?ﬂ H&tia drit i Vdghes up tﬂe
color stripe burst.into ¥ se nts and to nodi not nodify eac

of those segnent®B" l%‘?ﬁc%‘”t‘ﬁ‘é“%?ﬂ‘br‘gb ssh %I%’Csttﬁlé%/ﬁ 31“8‘?199 sl’eri%t to ten
cycl es in durationadueashtloé éf@s@thymtmsrm@ tii&atdcda:txe(tumdnens{umhéy by the
PLG si gnal . tor P es; %g { ng the
subcarri er frequency(g')}gﬂéé]i VPS% ﬁ%zgr (‘!fg Il%hltas%‘Jé)gl"c%?l I att or* e(C(gl m ng

si gnal generat orpursy @@C\im, i trieg M@@fmfﬁalsé"mpq—@@p isoremaredtiatom
filter oscillatogpa@riwy, derive the subcarrier frequency fromthe

frequency of the horizontal sync pulse edges d th nmul tipl.y the

hori zontal sync pul sel?recf?%rﬂéf’ é’?ﬁ%’iﬁrﬁltﬂep P&ErEOFEay SYBhase | ock

| oop to cause theul:séﬁbpfedeﬁi:lx@ltm ddldﬂ‘l@t(xmpreelcbumlter quhearddiffes

r;eg:JtGRg)r/ I og| ca y det ect\%ré)m ré} oxt e 18 AU ciw %e%r%ﬁu%‘ét %%t o%lt%nal whi ch
in response to these level-shifted horizontal pulses.

Other methods to effectively remove the horizontal
sync pulses are to black clip or amplitude attenuate
them to about 20 IRE or less so that the VCR‘s sync
separator will not sense these smaller amplitude

15 horizontal sync pulses, and thus not create a burst
sampling pulse, when color stripe bursts are present.

These last two methods may lead to “playability"
problems, due to the missing horizontal sync pulses.
"Playability" refers to the resulting video signal

20 including significant visual defects due to "slicing"
off of active video as caused by improper horizontal
sync pulse separation. This causes some sync
separators in televisions receivers .or VCRs to generate
false horizontal synchronizing pulses. To -minimize

25 such playability problems one can:

Add a pedestal voltage or signal such as a ramp of
0 IRE at the beginning of the active TV line to about
10 IRE at the end of the TV line to all active TV
lines; and/or

30 widen all other horizontal sync pulsewidths to
about 6 microseconds.

14. In video lines where color stripe bursts are
present, add a delay of about 2 microseconds or more
such that the VCR‘s burst sampling pulse (triggered by

35 the horizontal sync pulse) between the trailing edge of
the horizontal sync pulse and the beginning of the

THIS SHEET HAS BEEN
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called’the color stripe detector (CSD) signal. Thus when the~Si gnal Ts hi gh

it indicates that the color stripe burst has been detected in &1L iG] Replaced
vidéo line. This CSD detection signal is useful when the V|deo ‘

| ocations of the color stripe bursts are not known. This is typi m“mu‘%wm“
where the color stripe burst |ocations are dynamc, i.e. not st

Thus use of the phase detector is an alternative to the use of the LLG
signal and they are typically not both used81 a single circuit. Thus the
circuit of Figure 3 is a generalized representation of several alternative
circuits sharing common el enents and shown here as one circuit for purposes

of expl anati on. colbe phate betsctoyssAmrias (b8 sisec)udde deflysel color
detector, the out pugus*tggagm tvvhl ch is provided to a conparator to conpare
t he phase of a particular co burst to that of a normal color burst. If

the conpari son | ndi cat eslho dﬁﬁfﬁ‘@?%ﬁ@?@ thferralinr &srdPesbrirsé gdoaetlorinto

signal is low i.e. tﬁ@eé@rfécﬁ‘cbkﬁégé)fb}Strﬁl)ﬁQldOlirtSENl@heﬁe@E.ﬁn'aﬁ tshh%rhe th @
di f f erence, then the color stripe d ctor signal .is a si gnal
i ndi cating the preseeer SFULEant diasst Odiﬁgg‘[t. phase.the rjght hand

portion of Figure 3 showssa gm’lfﬁ’ztddy‘fmjltfhecaidl@m‘ eitird pit baistThbSaChléQzuit

22 may be any one o H(E[tz_? of, ci,rguits ch . h nP¢ rforms one
the types of nodifi ca‘?mP 5 eh \(;:Ih %o tsk}e’ I"lg'l% g’%_gl ‘SA/(@:I %sed agevEs éﬁ& |t§
described in detai Ilher@maﬁxaﬂpla.ﬂ tdtﬁjiqcii@r ssripeeburay aouldpbes the

indication of the psesencs ngg”l'tp%o b €5 fhtheighhe 5?6 - Skgnal
or the CSD signal, and the LG Si gnal i ndi cati ng which port| ons o

color stripe at® tdM% FFdhed as wel | as the subcarrier frequency si gnal

the nodification circuitimlss I‘diCQ-_Ih\_ée%Hd@Q b@b@ﬁltﬁbdeg Sbgéainay replIBe
out put signal of t %ITDdI]TI cat.ion |r9cU|1t0022w|l%h agl Qeas quJ tw deofout
which is free of (of hag’~°r phase P stage ©

crystal filtering such as a ringing circuit.

15 General Circuit )

Figure 3 shows a block diagram of an apparatus in
accordance with the present invention suitable for
carrying out the above-described methods for defeating
the color stripe process. An input video signal "video

20 in" is typically provided from a cable television
source, but possibly from other sources such as pre-
recorded video tape. (However, the color stripe
process is generally not suitable for pre-recorded
video tape.) The input video signal is provided to a

25 circuit including a color stripe location memory 12.
This is typically a programmed read only memory. e.g.
an EPROM, which includes data indicating on which of
the 525 lines of the NTSC television field the color
stripe bursts are located. This EPROM is programmed

30 prior to assembly of the circuit, and the knowledge of
the location of the color stripe burst is determined by
observation. Therefore it might be determined that the
color stripe pattern is the commercial embodiment as
described above with four video lines having the color

35 stripe burst followed by eight video lines without the
color stripe burst, etc. The output signals of the

Fors
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16 only an attenuated)- color stripe process and hence is copiableby—a——
typical commercially available VCR As described further bel ow, the )

process by direct nodification of the color stripe burst or a

I
operates on the horizontal sync pul se i medi ately preceding alﬂi”@ﬂ
0

nodi fication circuit either attenuates or elimnates the col urissalbdtHilﬁeenREPlaced
burst, and by nodifying the horizontal sync pul se causes the

il

gnor e

t he ensuing color stripe burst. Therefiore by-logically AND ng the

out put of the phase detector (the CSD signal) or the LLG signal with the

PLG signal, one may _sel ect which video Lines to nodif d. whjch portion of
5b ¥ e hithas 1

each line is to b&d FitddPeadcgasePrLEGCRn

g, Pft°h gs +ine

general ly that it lcsaadequateef dLLGhSEdgnalt ondbdatingsohiwhiehasihakf of a

particul ar col or

as regards that co

S REPR S D, 050 oote bt fgcplota L penapocess

r stripe reover, 1t

experi mental |y thatighoforysheaentdmfeduratienbedi aehine dhayieg cal eplerri pe

process one mgy ndi

bursts and still

a copi abl e vi deo signa® Secopd PYLRELufAgERe

L0k glskm nate as few as one half of the color stripe
effé tively defeat the,colir stripe process, i,e. provide

obEORhElRe PP FHELRRr s

"copi abl e" and "reeeadabnemeholly TRalst hapikbk lesatiomgpateletPsépnal , when

bi cture it hout oaRoRal FRHCRLAPHAPREFS MHeoFSCERE Yhid ufed St Sh ofue
Thus these terns refler bureffecei to beiwbddfied. (dBrek]C ofignrl effect of
the color sthigpe RLAGRSS Heldah8EMBs0k:st 81ARA! kbdvef id heeMiglao signal.
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35

embodiments of the invention only a portion of each
color burst is modified and other portions are not.
Thus typically the PLG signal is high for only a
portion of a color stripe burst, but it may of course
be high for the entire duration of a color stripe burst
where it is desired to modify and/or eliminate the
entire color stripe burst.

Again, the data to generate the PLG signal is
stored in a part of memory 12 which stores enough data
to divide up the color stripe burst into e.g. 20
segments and to modify or not modify each of those
segments. Since the color burst in NTSC television is
eight to ten cycles in duration, each of these cycles
may be treated individually by the PLG signal.

An oscillator 16 provides an output signal having
the subcarrier frequency signal (3.58 MHz for NTSC).
This oscillator (timing signal generator) may be for
instance a phase lock loop, or a crystal filter
oscillator, or may derive the subcarrier freguency from
the frequency of the horizontal sync pulse edges and
then multiply the.horizontal sync pulse frequency by
frequency multipliers or by a phase lock loop to cause
the circuit to lock on to the correct color subcarrier
frequency. _

A phase detector circuit 18 provides an output

signal which is eithér logically high or low and is
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Exenmplrary Circuits Figures 4A, 4B, 4Cillustrate several exenplary

circuits for generating the correct col or subcarri er CRCY ced
and other signals to be used to replace the color burst sig FS SQ% ﬂ% ;
the output video of the device. Figure 4C also illustrates H “
generating timng signals to defeat the color stripe process it A

copi abl e video signal therefrom Thus Figggyes 4A, 4B, 4C and Flgures 5A,
5B, 6A, and 6B show various particular versions of the circuit of Figure 3.
Copy protected video froma video source (such as cable television) is

conventional | y denmodul ated (nat shown uce band vi deo,.usi.ng wel |
known techniques.cﬁih% 6§ﬁ§ éié&kf'ﬁ gﬁglﬂggﬁ nfagnsistagﬁg Svi deo
wi th hori zont al ammewetmé(Hﬂgnaﬁnasamdgbub@anmdepacghetbﬁ%ythangolqcludes
the color stripe QEP;@@%%@%% & iRt RRKerolNEnCaRYaPEOLEELE 0PGBS I SO

i ncl ude pseudo-sync pairs as descri bed
above-ref erenced W18 . Pakleft QQP d€$eG§}°@0§lEBaﬁyéﬁ Hﬁﬁkalgﬁﬂnbﬁbﬁ por ch

pul ses as desgribefhdd e 1RRlRAbrs SO 028 calse Eﬁrﬂp@nb@rSEQaﬂrénﬂot
i ncorporated herein by reference. Thegg seudg E gg% A ul se.pairs
may be removed usFRRFEhe TGS FaPIFELIY BE&T H tSAtC%, 8851881 to

John 0. Ryan and mhs#t | Tesrtiomat edch@yaiamiky neéerantestwtsananyorpmhabed

b f U.sS. t.ent 5 t No.
DS SHETES et of Vg bl oy Rt L ol

of the LLG 51gnal and they are typically not both used |

10 in a single circuit. Thus the circuit of Figure 3 is a
generalized representation of several alternative
circuits sharing common-elements and shown here as one
circuit for purposes of explanation.

The phase detector circuit 18 includes a phase

15 detector, the output signal of which is provided to a
comparator to compare the phase of a particular color
burst to that of a normal color burst. If the
comparison indicates no difference, then the color
stripe detector signal is low, i.e. there is no color

20 stripe burst present; if there is a difference, then
the color stripe detector signal is a high signal
indicating the presence of a color stripe burst.

The right hand portion of Figure 3 shows a generic

modification circuit 22. This circuit 22 may be any

25 one of a number of circuits, each of which performs one
of the types of modification to the video signal as
disclosed above and is described in detail hereinafter.
In addition to receiving as inputs the indication of
the presence of the color stripe, i.e. either the LLG

30 signal or the CSD signal, and the PLG signal indicating
which portions of the color stripe are to be modified
as well as the subcarrier frequency signal, the
modification circuit also receives the input video
signal.

35 The output signal of the modification circuit 22

is a video signal "video out* which is free of (or has
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08/ 062, 866 filed by Wnfor et al. which also disclose copy protection and
defeat techniques relevant to the present invention. irfis §RS BRAseh Replaced

video in signal (see Figure 4A) is input to anplifiers Al and

output of anplifier A is coupled to sync separator Ul which |mﬁugmlll II
Nat i onal Sem conductor Corp. part nunber LML881 or equival ent.

separator Ul generates a franme pulse on limpg 16, a horizontal sync pul se on
line 18, and a burst gate signal on line 20. Anplifier A2 operates as

18 a sync tip clanping anplifier._One-shot U89 generates a C ulse
sanpl e pul se to c‘agg\é 2Rt eRnated} CHLOE | SR AEERTE ﬁt’ﬂi)&e

speci fic vol tage, cd>p.€ab1e419y|£& ical Sydaméi il anmavad lisblde sigrabl e si nce

the input signal may |k£| %ﬁc%{éﬁb@}'ﬁﬁ%sgb%& %eeuqn%d%m% q,%%lﬁGC pul ses

whi ch woul d cause bac ‘ehave 1 ncorrec
out put signal of éﬂpd:miteelwersatabmmaties'wr qﬂe:a@ﬂ&tq@eé;lhﬁamhdm bl anki ng

| evel of the yi deg ouipul,signaly, ofapPplL 1hédi fcdiicil ¥t bt zero

volts. Burst.gat i'S" coupled to t control termn of switch
SW. The cl anped stndmesbwgm ¢y o7 et i e 1A OReratEFHHIOR e a first input

of swndtch SwW. a”dhéﬁlli&]?t SV\L M?@g{m@aﬁﬁely Q&e@fed&lr@uhecgﬁv\ffrhe

second input termnal o Is C e t gat es
out the col or burSt¥Ho%tPerslos i‘q’l‘glﬁ%d&?éﬁ%&g {Lglepglgg&ggngaéats%uccm or
burst signal on |piks&0causds Offte VIR i f6 exgriGreamile fenss inige ogdtoed statigre
bur st signallgn llinrfresg’o’ and its output term nal

Therefore by logically ANDing the output of-the
phase detector (the CSD signal) or the LLG signal with
the PLG signal, one may select which video lines to
modify and which portion of each line is to be

15 modified. As described above, it has been found
generally that it is adequate for instance to modify as
little as half of a particular color stripe burst in
order tc defeat the color stripe process as regards
that color stripe burst. Moreover, it has been found

20 experimentally that for typical commercial embodiments
of the color stripe process one may modify or eliminate
as few as one half of the color stripe bursts and still
effectively defeat the color stripe process, i.e.
provide a copiable video signal. It is to be

25 understood that herein the terms "copiable® and
“recordable" both mean that the resulting video signal,
when recorded by a VCR and then played back, provides a
viewable television picture without substantial hue
defects due to the color stripe process. Thus these

30 terms refer to effective elimination (defeat) of the
effect of the color stripe process in terms of

viewability of the video signal.

Exemplary Circuits
35 Figures 4A, 4B, 4C illustrate several exemplary

circuits for generating the correct color subcarrier
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34 is ctoupl-ed to a first input term nal of AND gate Ul00. The-—other -i-nput
termnal of gate U100 is connected to the D5 Qutput term nal of EPROM U5
(see Figure 4B). EPROM U5 38 is a 525 |ine EPROM di scussed noTias Shedt Hys Been Replaced

later; its D5 output termnal provides a signal that is typicall |}

during the active field and | ow during the vertical blanking i !' lﬂnﬂul“"
IS necessary for the signal at term nal D5 be "on" during t

active TV field since it can be progranmed to be on during the tine of
normal col or burst signal and/or be low during the tine during the tinme of
col or stripe burstsragdeaty! oMa dothag yﬁgﬁémlt&lwms&m it eleyAladeVBiNe

|l i nes without col or ?urs%i Q t_si na from atelg (%onllne 42 is
bursts from the inp8re¥i g8bs V\ﬂ%n%#s%? Ws ¥l ¢ VPRt Yadeq ofr Yhenes

in the VBI. device. Figure 4C also 111ustr&n}s a circu@dl diorbur st
phase | ock | oop U2 Q 48 S ARt LR I lifier
such that its out pg?ﬁég?g%@? s%%c%atnlstant even thoughiggcgr%%lprl pe

bursts with in&orrBEPCpABsED bm’%‘flf%ﬁ Fgep Al griden signathsheredaamput
42. PLL U2 may al t@pPat FyShy¥edByn P&sp 2 4fF ValdlriRiirels cant sgua%nonana 6B
oscillator that is _injectjon | ocked, such as the E%At'%& Qr a burst
ringing circuit suSROYsVArieUSRATHIFHAT VRFSIGRS, rﬁﬁﬁSFuEGOéf PLL W2
is coupled to a phasguséliter [err]2. The output signal of phase shifter

[err]2, on line 50 is 3. 58 e t sed,in _the
circuitry of Figures Sicoéﬁéa?ogtperco duce reco;}‘é'o\éﬁa\é vide Eghrcg gsuCh
‘10 cable television) is conventionally demodulated (not

shown) to produce baseband video using well known
techniques. This copy protected video usually contains
stable video with horizontal and vertical sync and
subcarrier_coherency, and includes the color stripe

15 process as described above. The copy protection may
also include pseudo-sync and AGC pulse pairs as
described in the above-referenced U.8. Patent No.
4,631,603 to Ryan and raised back porch pulses as
described in U.S. Patent 4,819,098 also to John O. Ryan

20 and incorporated herein by reference. These pseudo-
sync and AGC pulse pairs may be removed using the
techniques described in U.S. Patent 4,695,901 to John
O. Ryan and also incorporated herein by reference.

Also incorporated by reference are U.S. Patent No.

25 5,194,965 to Quan et al., U.S. Patent No. 5,157,510 to
Quan et al., and U.S. Patent application serial no.
08/062,866 filed by Wonfor et al. which also disclose
copy protection and defeat techniques relevant to the
present invention.

30 This baseband video in signal (see Figure 4A) is
input to amplifiers Al and A2. The output of amplifier
Al is coupled to sync separator Ul which is e.qg.
National Semiconductor Corp. part number LM1881 or
equivalent. Sync separator Ul generates a frame pulse

35 on line 16, a horizontal syné pulse on line 18, and a

burst gate signal on line 20. Amplifier A2 operates as

}"Hi:} . i ian
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The above_di scussion assunes that the locations of the colar- stripe~bur§f§”‘
are known and fixed. If the [ocation of the color stripe bursts is noving

ih line |ocation over tine, these color bursts instead are dﬂﬁﬂﬁﬂéESQ#W °ﬂmﬁd
| i ne-by-line basis. This detection is done by conparing the

burst signal to gate ULOO with the output signal of -circuit qg

detector (PD) Ull (see Figure 4C). The owtput signal of phase ector Ull
is coupled to 3 Mz |ow pass filter (LPF) LPF3 to an input term nal of
switch SW0. Switch SW20 is controlled by an inverse clanp pulse on |ine

24. Switch SW@ &Y&ccagaciclempendsampllé fare - hoPdet Ahobubpat geherheed Mz

| ow pass filten h@%% %Mﬂ%@gshﬂﬁlaubﬁlsgata bah§évahn1l§§e99ﬂ 21 pYepRLing

i nput signal to.a er AA hence is a line-by-li1ne 1dentification of the
burst phase. Aft Fggﬁﬁré5tSHBFsPu ﬁ8§etPr6nﬁae€6f6F €Prrpsesi nal cadbes a
different voltage.to appear at the |nput termnal of anplifier A4 than when
t he correci burst p ccur rates a threshold det ect or

gas g $: ng § A§ ng
that triggérs high WR&ER coPor 8TPiPE Bﬁr PEILPRIG, 3LRTE . EAfel BRI but si gnal
of anplifier Aé$ipoademay ancdhde shei pbodet éescoibsad ghaduddSEInOnahéne
62 t hat [ F d bl
orgnais. | SCROSEuAGeR, WALk ¥olla LaHEE LR poke BIAMICLITRIS ¢ 1o
derive a subcaFP|é@h§V§naPCPF§ﬁFFgE hoFhe oputpus ygignrok toRngflifitewi deo

signal . Thi s mebhed BoaBPhi 08bLepubRDLShsEaci andWts Wrdtitslg CRARLENCE,
whi ch i's &Be Ca§etﬁg vi 28 28L85t5g£§ga1 of amplifier A2 is clamped
to about zero volts. Burst gate invertor U20 is-
coupled to the control terminal of switch SW1. The
clamped video signal from amplifier A2 is coupled to a
first input of switch SW1 and to the *“Clamped Video"
15 output line of Figure 4C. The second input terminal of
SW1 is coupled to ground.

Switch SW1 gates out the color burst portion of
the input video to produce a gated color burst signal
on line 30. Chroma amplifier A3 amplifies the gated

20 color burst signal on line 30, and its output terminal
34 is coupled to a first input terminal of AND gate
Ul00. The other input terminal of gate U100 is
connected to the D5 Output terminal of EPROM US (see
Figure 4B). EPROM US 38 is a 525 line EPROM discussed

25 more fully later; its DS output terminal provides a
signal that is typically high during the active field
and low during the vertical blanking interval. It is
necessary for the signal at terminal D5 to be “on”
during the entire active TV field since it can be

30 programmed to be on during the time of normal color
burst signal and/or be low during the time during the
time of color stripe bursts and/or low during vertical
blanking interval (VBI) lines without color burst. The
output signal from gate Ul00 on line 42 is bursts from

35 the input video, with possible restrictions to

particular lines in the VBI.
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process is applied in cable television applications. To achieve this, .a

hori zontal sync pulse signal on line 18 fromsync separator Ul is coupled
to a 45 mcrosecond non-retriggerable one shot U3 to elim Neg;eshtddfas Been Replaced
hori zontal sync pul ses present during the vertical interval
pseudo sync pul ses when both are in the video input signal. T“M[ﬂlﬁ’"ﬂﬂ ‘“!(
termnal of one shot ‘U3 (see Figure 4B) isacoupled to a first

termnal of a 10 bit counter U4. The reset input termnal of counter W is
coupled to a frame pul se output term nal of sync separator Ul by way of

line 16 and a dlfferen& AL OBLFEF Cothd sd NEdaidi NGy t or
R1. The out put nal s gf Eiio bi t g%&tn? er WM feeoﬁwgats %é’@"?%"f—_’g?@%

circuit US. EP tBe| goﬁ?%’f"érﬁﬂ%dﬂt% Retampyif igr 1sywh 6&?8 R&Pe O3 bpUthi n

the TV frane (525sigﬁss is Mﬁ&) caiet il pudvererdictafhs c@floEPB@Ml are DO

to D7. The signa erm aI can be h.all the ti during a
portion of the T\/blflf%% SFn R sge T &% S@‘gﬁltag‘él §th8 tFenst at e

control of thé flip- thepvilﬂieQ mprut42 OnePIsIhdIZ b@ys adtepubtierdiynakhy He
coupled to the clgc pha t I I UG.

Hori zontal sync e%géls-i'? %%%ﬁ%é@sﬁmﬁ? %ﬁ %%Icﬁﬁl%ﬁg £\f)\{,ﬁr:l ggt he out put
signal of dividerinfegeiersloghqr f I%{FM@S The &%p@ﬁlﬁéﬁm aul aobut‘stp flop

U6 i s coupled to i—PiI{__\QPﬁéSc{fé&ﬁf At Pl TdrglsebhFEifee-Ti | $RET B tgﬂ
anplification (see Figure 4C)._ The qutput of fllter LPFl IS coug to a
21 crystal vol t age*Bbmt} ot &F FHd Iq?atlt?r oBlsHe £t fnghafe 181318880 RMz .

10 The output signal of phase shifter ¢2, on line 50 is a
stable 3.58 MHz sine wave CW2 that is used in the

‘_)

circuitry of Figures S5A, 5B to produce recordable video
signals.
The above discussion assumes that the locations of
15 the color stripe bursts are known and fixed. If the
location of the color stripe bursts is moving in line
location over time, these color bursts instead are
detected on a line-by-line basis. This detection is
done by comparing the input video burst sighal to gate
20 U100 with the output signal of circuit U2 using phase
detector (PD) Ull (see Figure 4C). The output signal
of phase detector Ull is coupled to 3 MHz low pass
filter (LPF) LPF3 to an input terminal of switch SW20.
Switch SW20 is contrclled by an inverse clamp pulse on
25 line 24. Switch SW20 and capacitor C4 sample and hold
the output of the 3 Mhz low pass filter LPF3 during the
burst gate interval. The non-inverting input signal to
amplifier A4 hence is a line-by-line identification of
the burst phase. 2An incorrect burst phase from a color
30 stripe signal causes a different voltage to appear at
the input terminal of amplifier A4 than when the
correct burst phase occurs. Amplifier A4 operates a
threshold detector that triggers high when color stripe
bursts are present. The output signal of amplifier A4
35 hence is a color stripe detection signal (CSD) on line

"THIS SHEET HAS BEEN
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As a-result of the input signal fromfilter LPF1l, oscillatar_.V iﬁ | ocke
to the video horizontal sync pul ses. The output terminal Of st ¥
is coupled to divide-by-4 counter U8 to produce a subcarri

al

signal on line 76. The divide-by- 4 counter U8 is reset at
every frame and results in a O or 180[err] anbiguity in the correct phase
of subcarrier frequency on line 76. To corsect this, the signal of

di vi de-by-4 counter U8 is phase conpared by phase detector UlO with the
normal burst of the input by sanpling at a video |ine known to have a

normal burst, i.es; %o {dngsdd iranchdak didg vha GREEGLYs G, 1B the
phase is correct from counter U8, a.%fler AS outputs a |low state and the
out put. of excl usiRAEPEHEYRPIRPIF 152 Fnvert the phase of the output

signal of counter U3. Afsédendheschad tdegendmpie si gnablef coduter U8 i s
I ncorrect (1800), phase detector,_ (PD). JLO ' .a,.val; | a |l.Qw pass
filter LPF2 and s %EP‘F%]E)) 1% tacgrrp%If-Jil%er i sudca%%l%ét %tl eggu'gf\élum (ScfcheAS
anplifier is i ghhomdentdienswaugestion cuff gite ofiderORigaed -U0 Thd s nvert

phase by 180l el Inetnog MM 4ifh S0 d SoltiRlded PYyhbe col-ghialseat ter i nal

D6 of EPROM U5. S clircuit generates the corréct subcarrier phase at
the output termn re@heren@R gitichuds he KRFUWRETgARE SP1RORSGAIPE0 i s
coupl ed to phase shbddss {£raddhicdheinanlie dfelletislibn app13che M .
subcarrier signal_CM on line 94 that iss used in the circui.try.of Fiqures
5A, 5B to gener at® GV Fed .zé’risﬁﬁqplftynﬁ SHEISS. Slgng‘lA(?a’i &%&%I
circuitry iméi gue fom nohdeseddrdtidr diunitercdadplded: be autput term nal s of
R
the horizontal sync pulses present during the vertical
interval and/or the pseudo sync pulses when both are in
the video input signal.
15 The output terminal of one shot U3 (see Figure 4B)
is coupled to a first input terminal of a 10 bit
counter U4. The reset input terminal of counter U4 is
coupled to a frame pulse output terminal of sync
separator Ul by way of line 16 and a differéntiation
20 circuit including capacitor Cl1 and resistor Rl. The
output signals of 10 bit counter U4 feed a 10 bit bus
to EPROM circuit US. EPROM U5 is programmed to set
high or low logic levels within the TV frame (525 lines
in NTSC). The output terminals of EPROM U5 are DO to
25 D7. The signal on terminal D3 can be high all the time
or high during a portion of the TV field. The signal
on terminal D3 controls the tri-state control of the
flip-flop U6 Q output. One shot U3‘s output terminal
is coupled to the clock input terminal of phase
30 detector flip-flop U6. Horizontal sync edges from one
shot U3 set flip flop U6, while the output signal of
divider U7 resets flip flop U6. The output terminal of
flip flop U6 is coupled to low pass filter and
amplifier LPF1 for filtering and amplification (see
35 Figure 4C). The output of filter LPFl is coupled to a
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22 ccounter U0 with horizontal rate edge signals from the- output——7m——-—-

terminal of one shot U3 and clocking 10 bit counter U60 with the output

sicgnal of oscillator VCO The 10 bit bus output signals offhilthe&ibhs ReonRdpRted

AT

TO DD7. These outputs (pixel location gate signals) repre
| ocations within the horizontal |ines thggughout the video
addition to the Figure 4C output signals discussed above, several

addi tional output signals fromFigure 4C are used in the circuitry of

Fi gures 5A, 5B. érpgﬁéi %Pegcgfcémlé&u&qn(ax_)oﬁ WeoD@peiHarngsignal  of
EPROM U5 whi ch provides an "all locations" indication of color stripe

pul ses desi gnat e$4AESBL8R ¥i%he 100; (2) the D1 output signal of EPROM US
whi ch provides a "songsl aca¢sent ohdileatimputofsigoladr fsom fe lpelrsdPFl,

U60 are coupled to the address |ines of EPROM U70 to generam

desi ted SCSL L 102; d t Rut
EI%SRICJQ\]An?JSEM| ch pggﬁﬁjggtﬁ’ﬁ%{%ﬁp (f(%%%é]f toqu Olﬁp?%{&ag;gglgz%glﬁ:e@& %Ié[f on I i ne

104. These sisgnapulsesres'pbadomtpumetetn‘mélalo@sﬁ ceeiddeEcs §RR 16 Figure 3.
Addi ti onal l'y, 85E85.§d £d) fvf@élﬁﬁm aloumtis H@YNG @ubRukeskgnal provi ded

on line 18 by the rizontal sync output term of sync_sepgrator Ul; (2)
a CLAVPED VI DEO §ubsarrs¢§n§¥ewn%he‘ﬂm r°6\/ B¢ -t héB6u mldFer-nal

gf clamp anplifi @rcé?mtaadué 3315 aré’é&SEtG%é @URp e rnigadl epeeyi dedmky a
urst gate output termn ar af t hese out put
signals are used2P8r r@ﬁPiBﬁsl’ba?té sﬁ% lﬁfll"§ydesch8e8°Iﬁeﬁ:égur es
5A, 5B, 6A 16B. phaseFbofuselscityi&B ﬁirmtzx.&dqqﬁbrlsﬂowevaﬁl ou¥oexempesaty

circuits to usenépﬁoggkgé %irj%’gdﬁcréfr qieot A %loglﬂgl& ggnggahﬁgﬁlen Figure

4C for various eo odt put, gnal recor e by a
vi deocassette recomgered bHepﬂm%Sq:léﬁFrﬁé%tCBfAm@BW&ﬁ@ BRe pRTRRE PMEESt Phti ve

of various possiphe ¢hpGHi by s&tbPH'@dt a video line known to have a

normal burst, i.e. video line 14, and holding via

15 capacitor C3. If the phase is correct from counter U8,
amplifier AS outputs a low state and the output of
exclusive OR gate U9 will not invert the phase of the
output signal of counter U8. If the phase of the
output signal of counter U8 is incorrect (180°) , phase

20 detector (PD) U10 supplies a voltage (via low pass
filter LPF2 and switch SW10) to amplifier A5 such that

the output of A5 amplifier is high. This then causes
the output of XOR gate U9 to invert phase by 180°.

Switch SW10 is controlled by the signal at

25 terminal D6 of EPROM US5.

This circuit generates the correct subcarrier
phase at the output terminal of XOR gate U9. The
output signal of XOR gate U9 is coupled to phase
shifter ¢1. The output of ¢1 is a 3.58 MHz subcarrier

30 signal CW1 on line 94 that is used in the circuitry of
Figures SA, 5B to generate one or more recordable
output signals.

Additional circuitry in Figure 4C includes 10 bit
counter U60, the output terminals of which are coupled

35 to horizontal line pixel location EPROM U70.
Individual pixels are located by resetting the 10 bit

REPLACED
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23 circuit hence would only include selected portions oiwmha%~rs_shvmﬁ_|n'
Fi gures 5A, 5B and 6A, 6B. The first of these circuits produces a
copi abl e video output signal VIDOUT 1, at term nal 200. Thmm$&&ﬂ£§§nm§@w

a suitable subcarrier signal generated in Figure 4C by sele he
signal CM on lines 94 or signal CA on line 62 using a jun§

out put termnal of -junper JP1 is coupled b an attenuator

attenuates the sel ected subcarrier signal. C anped video on I|ne 108 and
attenuated subcarrier fromthe attenuator PAD are coupled to the first and
second i nputs ofcosmitteah UB\W 0G thShiordkosnpdo resec sAgrorignaby ARCButpet

term nal of AND( @@ﬁ%dl%gimﬂﬁ dih o@NenenNBhbrt eNkRal cPbchdhg ¥80pieoupl ed to
output |ine DDo of "EPROM US carrying a bur st

at gnal a width
Copondi NG of (hEaSsra Mty 15h Hhe ePRBNCUSiSRT BERBeciibatoreltBnal of
AND gat e U305 Iq'}{ee|1Q)C&jl\te|bylsC%rﬁ@@t6@1bﬁaﬂ.beo£\C$b bignabunteki U6018@e t he
Pomper. Oba S [ReG s% the” adipedstitnel o BEROE 70" SoeREkLER. O ©f
video lines of thapweomiabite wbdeo olfbpse VhbPWrsl (pixedr kdaation0 which
are to receive I Iac%{% séOIr% r@é@ﬁﬁ:ﬁ%&@@' ioclahéﬂ@ wiekhisigpal is
cor eo ut

selected, the r I ncl udes corrected col or
bursts on all vildedddnted Wises @brépngPFpéhBuYégear§lﬁ%@mm to be. If the

SCSL signal i sel ectfladdie jkpcoedabberiydee 2gtsutplt DAAGnd1sncl udes
corrected col or bursts on icient_nu es

e ideo lin
subst ant i al}% ré%hﬁﬁ?ﬁﬁeQNﬂhqvﬁy Fﬁgeéﬁﬂeégglﬁfo?ﬁi output 51gnals from
Figure 4C are used in the circuitry of Figures SA, 5B.

A first group of these include: (1) the DO output
signal of EPROM U5 which provides an "“all locations"
indication of color stripe pulses designated ACSL on
15 line 100; (2) the D1 output signal of EPROM U5 which
provides a "some location' indication of color stripe
pulses designated SCSL on line 102; and (3) the output
signal at terminal D4 of EPROM U5 which provides an
“all active field" output designated AFL on line 104.

20 These signals correspond to the line location gate

signal of Figure 3.

Additionally, there is: (1) a horizontal sync
HSYNC output signal provided on line 18 by the
horizontal sync outﬁut terminal of sync separator Ul;

25 (2) a CLAMPED VIDEO output signal on line 108 provided
by the output terminal of clamp amplifier A2; and (3) a
.BURST GATE output signal provided by a burst gate
output terminal 20 of sync separator Ul. All of these
output signals are used for various parts of the
30 circuitry described in Figures 5A, 5B, 6A, 6B.

Figures S5A, 5B and 6A, 6B show various exemplary
circuits to use the color subcarrier and other signals
generated in Figure 4C for various methods to produce a
video output signal recordable by a videocassette

35 recorder. Hence Figures SA, 5B and 6A, 6B are
illustrative of various possible circuits; an actual
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color strip process on the recorded video. The ACSL signal is

preprogranmmed and indicates the video |ines which as deternjned q
observation have in turn been preprogramed by the col or stifishe ave
(The color stripe generator is the apparatus, not iIIustrateH n

puts the color stripe process
the video signal.) In sone cases it is not,known which |ines have been

preprogranmed, and then the CSD Signal is Used to determ ne which video
| ines need to have col or burst corrected. If the CSD signal is selected

using junper JP3 to drjve AND Gat 05, t.he.circuit repl.aces all or _at

| east a majority ?ﬁr?WﬁFcﬁﬁ?ﬁesﬁ?ﬁiﬁf&ﬁi&ﬂlqﬁ%uéﬁeSF@SSE%QngrEFEBE 86t put
VIDOUT 1, such thethat his edii®@at SirofFitdweresolSdr, $Briapd bArséB.are essential ly
nul 1'ified. In each of.1h techni L.gpna

out put term nal of EPEER?LE%F%?’%?g%ggﬁﬁégﬂfﬁggg%Ft%Esgghg%o%gﬁggigglgg?tion
of the correct buysded noetptt |dignalo VERRHTadt i atl geradnad 8P0nul They t he

color stripe gro Gl sRbeducesrasigrel dabh L dgo
out put signal§v1ggfﬁr20an s%%%ﬁ?%ﬂ?“%ff' e'Tﬁis circuftss§A§ches ?ﬁgggghase

, a 1. X
shifter during then FEgere jdfedivfelecting Gitler pBepdiiteral sChoh, to
shift the known phasesesd dr i@ ewW20bnsilineesbunsing & fudysér i mput

Stripe burets i tH% RHOWE VARTETS SadonRr UBY L8l SrOBLTtai Bhal s, The

second i nput signattémuster GRAISWHIZH sttlkeaueteputhsi gabécodéd phasearsheft er

[err]3, whicpyis &&A@fe S&Jr&pee% V2080t 1hB€108 and attenuated
subcarrier from the attenuator PAD are coupled to the
first and second inputs of switch SW100. Switch SW100

is controlled by an output terminal of AND Gate U305,
with one input terminal of gate U305 coupled to.output
15 line DDo of EPROM US carrying a burst gate signal of a
width depending of the programming of the EPROM US.
The other input terminal of AND gate U305 is
selectively connected to the ACSL signal on line 100,
the SCSL signal on line 102 or the CSD signal on line
20 62 using a combination of jumper JP2 and jumper JP3.

This circuit permits the user to select video
lines of the recordable video output VIDOUT 1 at
terminal 200 which are to receive replacement color
burst signals. If the ACSL signal is selected, the

25 recordable video output VIDOUT 1 includes corrected
color bursts on all video lines where color stripe
burst are known to be. If the SCSL signal is selected,
the recordable video output VIDOUT 1 includes corrected
color bursts on a sufficient number of video lines to

30 substantially reduce or nullify the effects of the
color strip process on the recorded video.

The ACSL signal is preprogrammed and indicates the
video lines which as determined by observation have in
turn been preprogrammed by the color stripe generator.

35 (The color stripe generator is the apparatus, not
illustrated here, that puts the color stripe process
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cl anpéd video signal: The control term nal of switch SW02-i-s—eennected-to .
the output term nal of AND gate U305 which provides the sa . swi tching

pufses as does control switch SWL00. These pul ses permt sél et Sﬁmmmwhwd
enough of a corrected col or burst of essentially the correct
line to substantially reduce or nullify the color stripe pr

third circuit for providing a copiable vrdeg out put si gnal adds I n a arge
anplitude of a correct burst signal to the 3l or striped video and then
attenuates the resultant burst to nom nal burst |evels. This circuit S

acconpl i shed as foII The
cl anped vi deo srgnép'onﬁqe §1f6§ ?%g EIpIedIPosome cas?slnpu%StQPﬁiHQPWBT

spnnrng,anpllfler A&ﬁchTﬂanesohaNesbbearpreprgggﬁameéelendeﬂhby FhepesplP1
elther Signal OM Qienifs Vigen! Lehtatarmal wﬁleeupragotplﬁg ggat to

term nal of switch sel ects he attenuate
subcarrier, that i dame m&ﬁﬁﬁlbuﬁﬁﬁsFoﬁﬁﬁPFFGde éuF?ﬁgC§%es%9ﬂ§% 48t er m ned

by EPROM U305 sas @e&fé&%@du@b_%egu?ﬁberouppur;ot arivaahNofcaeve teBos SWAL s
coupled to anplifier, A35, mhrih I S anplifier roducrng a_co]l or
subcarrier burst sigt&Yitorep; ﬁEgstﬁ n8FnﬁF fipPFt AdBRICTLILY 1Qf sth&pI i fi ed

col or burst srgnalddidhﬂﬂ&b&@etbuasseinndhenpatoréahiaawldéosuuﬂpﬁ
anplifier A36, whe ﬂthli sgggg H&Eh Qe kgg@g ¥I§ﬁ§)ééﬂ&9|s€%fl¥ngr108

cont ai ni ng col or strrpe bar's ernrna sSunmi n
A36 is coupled to &@udwitiscare assenua§b1Y|n@lbufhgdresrstor R9, resistor RI0

and 10 In each of the above techniques, the signal on the
DDo output terminal of EPROM US is programmed to switch
in enough of a portion of the correct burst in each
line to substantially reduce or nullify the color
stripe process.

15 A second circuit produces a recordable video
output signal VIDOUT 2, at terminal 214. This circuit
switches in a phase shifter during the video lines
where a color stripe burst is known, to shift the known
phase error of the color stripe burst. A first input

20 signal to switch SW102 is clamped video on line 108
which contains colcr stripe bursts with a known value
cf phase shifted color burst signals. The second input
signal to switch SW102 is the output signal of phase
shifter ¢3, which is a phase shifted version of the '

25 clamped video signal. The control terminal of switch
SW102 is connected to the output terminal of AND gate
U305 which provides the same switching pulses as does
control switch SW100. These pulses permit selection oi
enough of a corrected color burst of essentially the

30 correct phase in each line to substantially reduce or
nullify the color stripe process.

A third circuit for providing a copiable wvideo
output signal adds in a large amplitude of a correct
burst signal to the color striped video and then

35 attenuates the resultant burst to nominal burst levels.

This circuit is accomplished as follows.
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switch SW04. Switch SWO04 is controlled by the burst gate Si I/ Fom sync
separator Ul at line 20 on line 110. Closing switch SWO 30 atteiu%tge@aced

t he out put signal of anpllfler A36 during the duration of htmﬁ
signal. This in effect "swanps" any color stripe bursts pre \X\W“
i nput video signal. The output of the switched attenuator i

anplifier A44, which is a unity gain anplifiger, to provide c abI e video
output VIDOUT 3 at term nal 218. Note that switch SW04 which causes the
burst anplitude reduction can be closed during some or all of the color

stripe lines and al so gyLi RY,A ggr;,ig 00&5%1'{'&1 o o gl 13 eaalbildde 4o

produce a recordabl e (copi able e al so that the addltlon of a
| arge anplitude c8l §LXBar éf‘PVFataﬁEHlﬂ e L ABE 1Y AR i &3uSt® -anpitta ude
reduction can be demerasiBrAFriiy¥r0tidghel Vidbacdddasy ijuned dnn [fiealtthdwo
produce a recordable_ s

fourth techni que F3P™ 6?9{5‘%“ R SHRoplidI 2 VFUET S gprﬁa é:lou&}sec{5 trﬁ)\ﬁrhg
the col or strispe bhopst asdmhdnal hef hswitzomtIW1&y.nc Sp{jJtSJéls S@ﬂ@de@aig:dﬂse

cOl Or Stri Pe U S, BLHRLDOANLSI of NEKERAENO R Wl lachBlort

heterodyne correct the co urst ne w an 1 ncorrect se
burst signal. Allborssosmpditude, I@W% ftll*ﬁ doimss Seteyaipgds by ¢ Mave

hori zontal sync pt&bégsaerdﬁ%%séarw&@ursnise ta@@i&%dt@%maa_uufs sl t&h
recordabl e copy. |t should be noted that %Tosorre 0 %Te rel evant
hori zontal sync p8F@s é?ecﬂ%}%%ﬁoo?m%’gl dfefartP%col or

stripe burstgoareanpligned ppo@ioingedl colee audaldraient putrst signal 10
times the normal amplitude. :
This amplified color burst signal is coupled to a
second input terminal of summing amplifier A36, where
it is summed with the clamped video signal on line 108
15 containing color stripe bursts. The output terminal of
summing amplifier A36 is coupled to a switched
attenuator including resistor R9, resistor R10 and
switch SW104. Switch SW104 is controlled by the burst
gate signal from sync separator Ul at line 20 on line
20 110. Closing switch SW104 230 attenuates the output
signal of amplifier A36 during the duration of the
burst gate signal. This in effect "swamps" any colox
. stripe bursts present in the input video signal. The
output of the switched attenuator is coupled to
25 amplifier A44, which is a unity gain amplifier, to
provide copiable video output VIDOUT 3 at terminal 218.
Note that switch SW104 which causes the burst amplitude
reduction can be closed during some or all of the color
stripe lines and also during a portion of the color
30 burst in each line to produce a recordable (copiable)
signal. Note also that the addition of a large
amplitude color burst via amplifier A36 followed by
burst amplitude reduction can be done a majority of the

video lines in a video field to produce a recordable

35 signal.
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A circuit for inplenmenting this fourth technique is as fol  ows. —Cranped——__
video on line 108 is coupled to resistor R107 which in turf;is coupled to
unity gain anplifier A55. A conbination of NAND Gate U110, . =

junper JP5, junper JP4, and OR Gate Ul30 provides the tim ngyff i

bl ank out col or stripe burst and/or the horizontal sync pul 588 : ﬂbﬁh!”
the color stripe bursts. Switch SWO03 grounds the input termnal of unity :
gain anplifier A55 whenever the selected pul ses or burst intervals are

sel ected by the elenents outlined above. The tim ng conponents descri bed
above may bl ank out tha leukrzantathpifsesfor poboidshyipechpisblei gpaks
during all or only.duriking_a rtiQ .a C r ) t lod qr its
acconpanyi ng hori%%ﬁP3F g?ﬁéggﬁfsggmgﬁég%ug%%tc?%é%i%%?H% B%?%é 53?6°r
anmpl i fier A55 prothdebordzontabl eyuf dpelses pprecadng hetcokeni stripeo.

Figures 6A, 6B ilhuskeate aLhgn;chremiss EHe%@céP&iﬁ@'@éRW?PPrﬁ%Frtﬂ)d
pul ses generated by the cirCuitry” of Flggre 4C to produce recoydabl e

(copi abl e) vi eo 68t petegpguapscorrect xthe reRleRchiFiRRe Pershrbiue with
recor dabl e vi dﬁo ahgmalboekle&tnphgﬁetﬂa@rgf_f@;:gn@I. t heel haga zewkedl o SyEIge Pul ses
associated with the color stripe bursts, usin :

27 level shifting*PhE H&FBZSHE%F §§ﬁ¥p$d?%€ﬁﬁg1?ﬁ5%ﬁ9%% PP IRl
shifting are desceiyhedpulisébbbhodobor sppipatlusrsos Blapiadiowt Andsullopy

Protection In Vid %i nal s’ S t IPES Be 15k X s usd | o Luan
et al. on March 1@8 93§?°§%éb§%i% iée?%corporated %'reﬁg#éﬁce. & sowme
10 of the relevant horizontal sync pulses are narrowed or
only some of the relevant color stripe bursts are
narrowed to produced a recordable output.

A circuit for implementing this fourth technique

is as follows. Clamped video on line 108 is coupled to

15 resistor R107 which in turn is coupled to unity gain
amplifier AS55. A combination of NAND Gate U110, AND
Gate U120, jumper JPS5, jumper JP4, and OR Gate U130
provides the timing signals to blank out color stripe
burst and/or.the horizontal sync pulses preceding_the

20 color stripe bursts. 8Switch SW103 grounds the input
terminal of unity gain amplifier ASS whenever the
selected pulses or burst intervals are selected by the
elements outlined above. The timing components
described above may blank out the horizontal pulses or

25 color stripe burst signals during all or only during a
portion of a color stripe burst period or its
accompanying horizontal sync pulse. The output
terminal of unity gain amplifier AS55 provides
recordable video output VIDOUT 4 at terminal 220.

30 Figures 6A, 6B illustrate other circuits to use
the color subcarrier and pulses generated by the
circuitry of Figure 4C to produce recordable (copiable)
video output signals. )

A fifth technique for producing a recordable video

35 signal eliminates the effect of the horizontal sync

pulses associated with the color stripe bursts, using
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This fifth technique is acconplished as follows. d anped video ontine—-108—

fromFigure 4Cis coupled to a first input termnal of suEmi amplifier
A99. The other input termnal of anplifier A99 is connecté t H¢6 BeentBoplaced
term nal of gate Ul20 which nay contain a positive going hog #I

pul se coincident with a color stripe burst. The output ter

U120 may al so carry part of a horizontal sypc pul se coi ncident with sone of

the color stripe bursts. Wiich lines are affected is a function of the

timng described i.n the fourth techni que above. Thus the |evel shift of the

hori zontal sync pyl : r LY w04 [ f cifqe I Lpe or in
the specific Iinegeﬁgeyﬁﬁuggﬁéﬁ.%gﬁnggl%ﬁge%%ng ?80?@}%€€1 éﬂ??t%ﬁ@“ ¥
adj usted to produ®E ties friagdeget 6epradhed anr SMtkrMIandi deo out put .

The out put of ter EpRlr=34EFHE BiBbIELEhgARAL2560py OFFstesct ftth I Be oF fadl e

vi deo output signal, " with |evel shifted hor'zon%al Ey€g§pulses A sixth
f

techni ques for prcd@&a§" a Pedor 826FBEVNHEEEE| gnaf ot STHGH rfzk Ly
effect of theshorigzonflal o3y Marietl S65 @a998¢i ah@dwhi ¢h idel e ordtddeby
bursts by clipping the associated horizontal sync pul ses. The sixth

t echni que is acco%ﬁlgﬁﬁﬁfeas follows. A sync clipping circuit includes
anplifier A91, transistlhisQBGftantechsiguer iRAcoemplishad gl fiohdarws. and
attenuates the | o@ . t 0 ' : | PES ve.
The out put si gnal gjol%“lg%p\qellv ;afeep %glg?égt y%igcg?%%%ﬁgz@érpld‘f%%‘o -10 TRE.
VWhen t he a first input terminal °f28um%+%ﬁqﬁﬂP¥H§ﬂ§¥:ﬁ%ﬁﬁﬂ The

coupl ed through reehehOinBut terminal of amplifier A99 is connected to

an output terminal of gate U120 which may contain a
positive going horizontal sync pulse coincident with a
color stripe burst. The output terminal of gate U120
may also carry part of a horizontal sync pulse

15 coincident with some of the color stripe bursts.
Which lines are affected is a function of the timing
described in the fourth technique above. Thus the
level shift of the horizontal sync pulse may occur only
in a portion of a specific line or in the specific

20 lines having color bursts. The amount of level
shifting may adjusted to produce the amount needed to
produce a recordable video output. The output of
terminal summing amplifier A99 250 provides the
recordable video output signal with level shifted

25 horizontal sync pulses.

A sixth techniques for producing a recordable
video signal is to eliminate the effect of the
horizontal sync pulses associated with the color stripe,
bursts by clipping the associated horizontal sync

30 pulses.

The sixth technique is accomplished as follows. A
sync clipping circuit includes amplifier A91,
transistor QBCL and resistor RS. Amplifier A91 inverts
and attenuates the logic level of the gate U120 output

35 signal described above. The output signal of amplifier
A91 is typically about zero IRE to -10 IRE. When the
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its Horizontal sync pulses will -be clipped to -10 IRE during a portion of

or all the color stripe burst |ines, depending upon the Id@wémF cv N
of* gate U120. In addition, each hori zont al sync pul se may b w
its full duration or part of its duration. The amount of cl n

depends on the ability to make a recordable copy. Anplifier A/7 outputs
the recordabl e video signal VIDOUT 6 with éBi pped horizontal synchronizing
si gnal s. A seventh technique for producing a recordabl e video out put

is to elimnate the.f yeg%late the HQH' zgnkéhp%acmyéaégxs a§§9§takeﬂswth
the color stripe burs ae % hose hori zontal s Thi s

ul
i s acconpl i shed aétﬁohpéﬁéon?ﬁé éV&ﬁpEHl§Fﬂe81§}gﬁ%I°% DP? ﬁ081PsI56upled
to a first input terihgak pbrﬁwbhcbeM&2é11Thneseenuﬂ $mru@etbmﬁsﬁal of

switch SW?24 is cqupled to a dened hor h |s

provi ded by the D%égﬁﬁthFpFB rRHaPPEP EbﬁKEP 1 fcﬁuéaﬁ f

control | ed byst heusizgnal mt aﬁhetﬁzuhpuéathrhonatoataD\Nﬁ/z&lt@llﬁQ&nayabeANDs

t he hori zont al bIa kln na -t tive
% % EtﬁergginhﬂggtE%ﬁ 8£ éfnth : 9% }Q@léﬁ

field Iines output s ni que uses 't he
out put signal of gb@eampgattofcGthDLHSMﬂUEﬁtENEZQquméﬁrQ%Lﬂh%n%bslgﬁﬁl on

any video |ines detepaied ta-Bavgneel 86p§tr'ﬂﬁpi’ﬂfﬁr%’ﬂﬂ&i@tyb@té‘%ﬁ@' or
burst, because the w dened hori zont al inc elimnpate dgf coh&: bur st .

Unity gain anpliff&CORG8PeEUBEEEC RdTRat ol IRBYE iR th the
wi dened hori zont ahoszehtani siynghsognaiagt sighal ¥CR Flgure 7 shows a

clreul Lo Lmrove bl ayalilybi) ReSARLUNE! 18D AR LS SN Be

hori zontal sync puwlises eutpuhafedtoThlsmivaee %h¢s%ff®QﬁtQﬁﬁ£Qﬁloms t he

sync separator inh%rl¥oﬁ%aycgyﬂetpﬁfses associated with the color stripe
bursts by widening those horizontal sync pulses.

15 This is accomplished as follows. The clamped
video signal on line 108 is coupled to a first input
terminal of swit'ch SWl124. The second input terminal of
switch -SW124 is coupled to a widened horizontal sync
signal which is provided by the DD3 output terminal of

20 EPROM U70. Switch SW124 is controlled by the signal at
the output terminal of AND Gate Ul23 that ANDs the
horizontal blanking signal at terminal DD4 of EPROM U70
and the active field lines output signal on line 64.

This seventh technique uses the output signal of

25 gate U120 to control switch SW124. The resultant
signal on any video lines determined to have color
stripe burst signals is no color burst, because the
widened horizontal sync eliminates the color burst.
Unity gain amplifier A88 couples the recordable video

30 output with the widened horizontal synchronizing
signals to the VCR.

Figure 7 shows a circuit to improve playability in
conjunction with elimination of horizontal sync pulses,
by adding an offset voltage to video that has the

35 horizontal sync pulses eliminated. This added offset
voltaée allows the sync separator in a TV or VCR not to
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slice at video |levels caused by m ssing horizontal sync puI ses. ~To——
generate a vol tage pedestal during the active |ines of t st §Be
the active horizontal line pixel |ocations indicated by a Wﬂ :

term nal DD5 of EPROM U70 are | ogically conmbined by AND g
signal at termnal D4, which indicates the. active field |
The out put of gate U467 Is provided to a CL§r4rent m rror including
transistors Qerr] and qerr] via‘resistor Rped The col | ector of
transistor Jerr] {nggs curren{t \rrn Lo e% |r[11(r11tran3|hsétrolrzs %ellrrg and
Qerr]. The col | eBTor VRSP st oY ﬁerrﬁ n 1N ects a pedes oS ent
into resistor Rsspubsadd a pedestal voltage to the clanped video |nput The

out put signal (via a by%f é e@gp 1 §1651A40) gdiensdaeds diRlo cile Mar

hori zontal sync pulse c ifting or blanking circuits dESCI‘Ilb

her ei n. An el§ReR Péc h?q%tﬂfﬁ bietrici thf £5d6r daBientddo 1éﬁ’tﬁ”put i s
to delay the ol opigkli EGcQt‘i@ﬁs SQn@:Eci@echD)ﬂLE squrialle artalﬁ@Qnﬁfnatth)dB”St
det ection C|rCU|tr% to_ef ectlvel Aaus ol or "dro out

The technique is 9EcBRPPYsHER %Eef ﬁﬁﬂ %?%’éd‘e\ﬂ Eaﬁé"

coupled to a chrowﬁthaaﬂepasgnillétertenmlnmﬂl e, re&us:ﬂuoanadpaitmmr}w L4 and

capacitor C4 and 58&; 'Esélﬁinﬂ’ﬁ tf‘%f%%%r eéc)ff an la]ﬁwzzgf The Ol.dlt4

signal of the chroma pass ter by arrpll
A98. The output terprouided mpﬂl|¢¢lé’¢817$98nlir§?%l}|§‘lcé§ tlagdéraylsmsm@rg?es

whi ch del ays;phe ghronm Qutypyt I@‘&g&%xb@@@dpasqhgl b@,g;[e@yog g 2

m croseconds. The Out put Berm nal of the delay Iine coupled to a

second i nput ternFRaPSHPLeRi SR CusKenth "Rt 9% ?‘Ecéﬁﬁ%’ﬂgl | éd by the

out put signal of ANBn&EateoLR7G, dral Q'Cont ghesyollputsesof roranyhst sepapat or

UL are coupled totﬁge ln gétéern1 é%stal cé%rent into resistor Rss to
add a pedestal voltage to the clamped video input. The

15 output signal (via a buffer amplifier A40) then feeds
into the various horizontal sync pulse
clipping,shifting or blanking circuits described
herein.

An eighth technique for producing a recordable

20 video output is to delay the color stripe burst so as
to be out of the range of the burst detection
circuitry, to effectively cause the color burst to
*drop out."

The technique is accomplished as folleows. Clamped

25 video on line 108 is coupled to a chroma band pass
filter including resistor Ro, inductor L4 and capacitor
C4 and to a first input terminal of switch SW123. The
output signal of the chroma pass filter is buffered and
amplified by amplifier A98. The output terminal of

30 amplifier AS8 is coupled to delay line 276 which delays
the chroma output of the band pass filter by e.g. 2
microseconds. The output terminal of the delay line
276 is coupled to a second input terminal of switch
SW123. Switch SW123 is controlled by the output signal

35 of AND Gate U278. Horizontal sync pulses from sync
separator Ul are coupled to the input terminal of one-
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t

30 - shot U505 which generates a 4 m crosecond puIse_;Lngeréﬁ’Byf

he
trailing edge of the horizontal sync input, sighal. AND'GateHHgZ Pat es
a control signal for switch SW23 froma | ogical comnbi meip { by t put
signal of one-shot U505 and the D1 term nal output signa \ whi ch
Is a signal representing sone |ocations of color stripe L), as
descri bed above. The output signal o85switch SWL23 has a del ayed col or

burst on video lines having color stripe bursts.. The del ayed col or burst
is not detected by a VCR-. Therefore the VCR is not responsive to the |ines
havi ng a col or sthiote UswsswhichAgphefates A874 bui¢reosecdmd oprthse si gnal of

switch SWL23 and_pr.qvi p ' | it h, e rLpe bursts
that is recordabF%}%%eg%%A%&igg% F%gﬁ%?ggee§%% %?oéuc?ﬁ%fgégé%%%d% 1'& vi deo
si gnal uses signamnpmgl siigopging ANBt ERBEYHP AG)IERCERTES & hePRbTol signpd

burst phase to b, GoiR¢L-haBH19E EPomhhflogieaTobefbEhat en bF Stge OUt Of
t he frequenc% range of the burst detectlon-C|rcu%$r%% to effectively cause
the VCR col oP buPSEPMS 5388fLoRE" one-shogy Unfe ARF dEfs® It | F5Emaeal i s

coupled to a firsutipieutsibeani 68l EBROMI Uhavhinhtipla esidB the second

control led by sf RRFSSRIEAT8obanTPErLERae oOF o U8 1 P IRT dritface, s tch
SWL22 coupl es vi dsosmder adP26gcrhbedozpeyerr] +[err]) signal from Figure 4C
generated by frequencydouflg, aMRiEhherofllvitch SW123 has a delayed

10 color burst on video lines having color stripe bursts..
The delayed color burst is not detected by a VCR.
Therefore the VCR is not responsive to the lines having
a color stripe burst. Amplifier A97 buffers the
output signal of switch SW123 and provides an output

15 signal with delayed color stripe bursts that is
recordable.

A ninth technique for producing a recordable video
signal uses signal multiplying (heterodyning) to shift
the color stripe burst phase to be correct and/or to

20 shift the color stripe bursts out of the freguency
range of the burst detection circuitry, to effectively
cause the VCR color burst to "drop out".

Clamped video on line 108 is coupled to a first
input terminal of signal multiplier 282, the second

25 input terminal of is connected to a 1 volt DC signal
most of the time, as controlled by signal SW122. To
control the color stripe burst phase, switch SWl122
couples via jumper JP207 the cos(27f . t+¢) signal from
Figure 4C generated by frequency double amplifier Al0

30 and phase shifter ¢4, or to shift the color stripe
burst out of frequency range, a cos (2118.6x10°t) signal
from any oscillator source is used to heterodyne the
color stripe bursts. Switch SW122 is controlled by the

_ output of AND gate U305.

35 Because of the 1 volt DC at switch SW122 and the

control signal from gate U305, the output signal of
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and phase shifter [err]4, or to shift the color stripe burst out of —
frequency range, a cos(2[err]18.6x10[err]) signal fron]aﬂVgQ&thﬁéﬁﬁ?immi

source is used to heterodyne the color stripe bursts
controlled by the output of AND gate U305. Because iﬂ IEC at

switch SW22 and the control signal from gate U305, the

31 multiplier 282 is "transparent” (eqdal to the signal on line 108)
during nost of the tine. During the time of color stripe burst signals as
determ ned by the output signal of gate U305 however, the output signal of
mul tiplier 282 imukxﬂgﬂiex)2ﬂﬂ<ﬂssﬂuﬁqnsdanammendyqphmsta ther sdiyadiceghor

bur st phase angl e £l erild beel (Ll eiid k1a0d | Breent! pks Lhg ogkor

burst frequency us anot her se an e or cos(2[err
out put nultlpl|EﬁolgﬁrﬁﬁﬁﬂRﬁihQTSQnﬁH&§§§Sfﬁﬁtéﬁtﬁpwlne@ohypébs pukper LPF4

has a cut of f frepuescyoo _%a?t@lﬁzo% Mdires@ rt, hahet Bﬁtﬁ)ﬁﬁe§1$ﬁ£‘?50§0| or burst
frequency is ellnlnated e out put si_gnal G@ | ow pass fiTter LPF4_ is
coupled to éﬁp||ﬁv%ﬁlﬂ%%ﬁ¥r%ﬁ2tﬁﬁ1%9%§ltﬁ€ & BEtSE @R%I LBeaRenFpaREUSI | t er

LPF4 and provi des edreedtud cglidy euret @mspeahgletoffw&s (BREE. tar
recor dabl e. cond |nput naI s coupled to

t.h
an 18.6Mt sine %%/ thlg%e?j B ass 1C|°IEL Eﬁﬁﬁo%geﬁ'é%ﬁ]%#‘f% TUELBEF at 16
MHz, the out put thg&uanglandn|qNSN@m32§3th§M ng Thee cogpar swditielhwrst

R i T e
during 10 LPF4 has a cut off frequency of about z so that the
three times color burst frequency is eliminated: The
output signal of low pass filter LPF4 is coupled to
amplifier A74 that buffers the output signal of low
pass filter LPF4 and provides an output with color
15 stripe burst that hence are recordable.
If the second input terminal of switch SWi22 is
coupled to an 18.6MHz sine wave, and low pass filter
LPF4 is designed to cut off at 16 MHz, the output
signal of multiplier 282 during the color stripe burst
20 time, as deterﬁined by the output of gate U305, will
have burst frequencies of about 15 MHz and 22 MHz.
Such a LPF4 will pass through the 15 MHz burst during
the color stripe times. When this signal is coupled to
a VCR, the VCR’s chroma input filter will -be
25 unresponsive to the 15 MHz since it is expecting a 3.58
MHz burst (and filters out higher frequency). Thus
during the lines with color stripe bursts, the color
stripe burst is defeated.
Figure 8 shows a circuit for carrying out the
30 above described method of replacing correct phase color
bursts with coloxr stripe bursts and then modifying the
chroma phase to that of the color stripe bursts. The
clamped video signal is provided to phase shifter U75,
which shifts the phase by an amount equal to the
35 difference between that of the color stripe bursts and

the correct color burst phase. Switch SWi24,

THIS SHEET HAS BEEN
REPLACED




the color stripe times, Wen this signal is coupled to a VCR, the VCR s
chroma input filter wll be unresponsive to the 15 Mz Ish‘l‘?éHﬂSBCmﬂeplaced

-expecting a 3.58 MHz burst (and filters out higher freq urlng
the lines with color stripe bursts, the color stripe bu
Figure 8 shows a circuit for carrying out the above descri

repl aci ng correct phase col or bursts wth3éolor stripe bursts and then
nodi fyi ng the chroma phase to that of the color stripe bursts. The cl anped
video signal is provided to phase shifter which shifts the phase by an

amount equal to ﬂ’étHPH%?ehﬁet’B‘ét]ﬂ%’éﬁtt%'f o’?l?{rl?el'cé’l"&ro%ttsrltﬁée bursts and
the correct col oclhupset phaée.hsmimghnsvaz%h line of the TV field a

32 controlled ?élglﬁ]—'\e}j?ué?dh%?}‘ Sélgé'l gt&uté}e Q%lo(i] agg}egfw}ﬁeo havi ng
e

in each line of D1 or havin € phase ot or
stripe burst. SSMnihargzycomtmlb@dswzmhm%t iR ttwmm outypitss t he

cl anped vi deg haghggcfﬁﬁ??‘{{ &b 208 & f% Ahg | ddeh PRASR r iSitad 1( Sﬁﬂé\:}%l the

active chroma) to matc ase s of the color strlpe
signal is copiaBhéfted (mﬂ%&@ oche |3k ivg chnend) &G tmafté?rh arrier

regeneration W tpRutet BRi 6o Pl tite RMEESY | 10K deOOnreit ,a whAldhA@s Nt 1
oscillator, for use, IQ%COHJ unction with the above described circui t ry in

one embodi ment of°PhgPifvention. The output signal from one shot U3 of
Figure 4B is provi dedFiguee 32 {Erudestana siiottcdilﬁoffoirhsu@tcrlanuﬁe&i gnal of

LR he EPC PR Lo S Al 1 U SREIE gy v
voltage control oscillator, for use in conjunctlon with
the above described circuitry in one embodiment of the
invention. The output signal from one shot U3 of
Figure 4B is provided to a 32 pusec one shot U60, the

15 output signal of which is the equivalent of the
horizontal line frequency i.e. a square wave with the
horizontal line frequency. This signal is provided to
a band pass filter BPF3 which passes a 13th harmonic of
horizontal sync. Thus this signal which is 13 times

20 the horizontal frequency is fed to a limiter amplifierx
A47 which in turn is connected to the input terminal of
a bandpass filter BPF4 which passes the seventh
harmonic of the 13 times the horizontal frequency.

This frequency, which is seven times the 13th harmonic

25 of the horizontal frequency, is provided to a second
limiter amplifier A48 which in turn is connected to the
input terminal of a band pass filter BPFG which passes
a band of a fifth harmonic of seven times the 13th
harmonic of the horizontal frequency, and which in turn

30 is connected to another limiter amplifier AS50 which
connects to the clock terminal of a divide by 2 counter
U68. The noninverting Q output terminal of counter U68
provides a signal of 3.57954 MHz which of course is
exactly the desired subcarrier frequency for NTSC

35 television. This signal in turn is the first input to

a color phase identification circuit U70 (similar to
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a band pass filter BPF3 which passes a 13th harnonic of horizontal sync.
Thus this signal which is 13 tinmes the horizontal freqmmnmyau&ﬂkadkrbwé
slimter anplifier A47 which in turn is connected to the of a
bandpass filter BPF4 which passes the seventh harnonic i t he
hori zontal frequency. This frequency, which is seven ti

harmoni ¢ of the horizontal frequency, is3%rovided to a second I|n1ter
anplifier A48 which in turn is connected to the input term nal of a hand
pass filter BPFG which passes a band of a fifth harnonic of seven tines the
13t h harnoni ¢ ofhgheshevnzont Bigeregthcyhigdhdrgiigdes mst @m duEmunnect ed

to anot her IImE@gnémolzh&fé&fA@anbégpo&wnﬁs:tt%é AR Phade U Nalg of a
di vide by 2 counter The nonlnvert| 8%} ut, tern1na| of counter u68

provi des a si gndF BP83°S$9§41RPEtmE?€%1 §5d Tedh ConFadte R ed
subcarri er freqphaey tne NFSGuérteVssherrrickhiforsiegrdl mw1ﬂmdmﬁ isahe first
I nput to a ¢ol or, se |d ntlflcatlo cLlcu

33 that s ovvnslln Eaﬁu?‘é ?1 Wi ¢ pr%’i‘/{lt eséoélgraﬁq}%c rrt1e§: é:r?éll bte'nereof
(in response todpthe Vnanﬁepuiselp$xw¢cﬁn93ﬁ1&iﬁhnﬂdma’frngu6nb@rn1nal) t he
desired CorrECtmﬁ9£9§1EQ§§eaﬁ§ﬂ?érﬁﬂﬂﬁﬁﬁﬂ s%gﬁé;rug%kfg%ﬁgaQQ£EglkEgld A

simlar schene to regenerate col or- sSubcarrier can via verti'cal
sync signal s throughifrEB@ePEIOTMAYYE FIIRY PLATECEE OB Peshar) ofh#sé -1 ock | oop

circuits. batthe prseov, 204 ﬁ&BYLrﬂiiHiQﬁtdQOWim%thdcafrdQn§ tent
4,577,216 ;gr |nh|b|t| V|deo Qﬁgg gg 3 of ghgse nng¥ tion,
typically for b3hag® ? R3S ¢ 1o ﬂé?‘ £°%i BRBAFe FVIONE d t he
entire to five v1deo lines of a v1ewab1e TV field the entire

color burst is phase modulated for each line in the
band. This band is then followed by a band of 8 to 10
video lines without the color burst modulation.

15 However, for each line which has color burst
modulation, the entire color burst is phase modulated.

In accordance with the present invention, instead

only a portion of the color burst is phase modulated
for video copy protection. It has been found that so

20 long as a significant portion {but not necessarily all)
of the color burst of a video line has been modified,
that video recording thereof is inhibited, so as to
prevent making of an acceptable video recording.

This method involves, as described above for

25 defeat of copy protection, modulating a phase of more
than half but less than all of the duration of each
color burst to other than the correct phase, thereby
inhibiting making of an acceptable video recording.
The phase modulation, as also described above, shifts

30 the phase e.g., 20° to 180°. About half or more of the
duration of the color burst is subject to this
modulation, e.g. in NTSC having 8 to 10 cycles of colcr
burst, 4 to 6 of these cycles are modified. Also, this
method as described above can be used in a band of

35 several consecutive video horizontal lines subject to

.—.q.-g—-—. e s p e N, |
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color burst is phase nodul ated for each line in the band—Fhts—band-+s-then
followed by a band of 8 to 10 video |lines wthout the cgﬂé) 9 r st
. nodul ati on. However, for each |ine which has col or burst} Yhis-im cplaqad,
entire color burst is phase nodul at ed. In accordanc% H: ! ﬂ sent
invention, instead only a portion of the color burst is ' d for
video copy protection. It has been found ghgat so long as a significant
portion (but not necessarily all) of the color burst of a video |ine has
been nodified, that video recording thereof is inhibited, so as to prevent
maki ng of an accepe aphaseicdedulzcornlifwllowed Hhhis betdhed imuol xes;a RS
descri bed above {ﬂge%e[f,g@t & SV PRI EGEd AN adiul ating a phase of nore
than half but less t an'aIT_o} the duratjon of each col or burst to other
than the correct phasERifHEFEHICFHIR bid iHg URAGATE VS 3 adeptiablteing deo
recor dizg?- The pfh?%%h@ﬁ%@%ﬁht%&;?ﬁ@ldwrégﬁﬁ}réﬁo& o fst;?sntlhfgﬂd phflse
e.g., err] to, err]. ut_hal f_ or re e .duyr.ation of the col or
burst is sub%ectl?ot ﬁi%’lﬁoﬂﬁeﬁq%rﬁm&r&é&ﬁq\l%é & "8':3’@ FFWre1s of
color burst, 4 tohé appéidse «hadmes. are nodi fied. Al so, this nethod as
descri bed above can be used in a band of several consecutive video

hori zontal |ines subject to 34 the phase
nodul ation foll owed by a band of horizontal |ines not subject to the
nmodul ati on. This disclosure is illustrative and not limting; further

nodi fications will be.apparent to one skilled in the art and are intended
to fall within the scope of the appended cl ai ns.
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1. © A nethod of nodifying a video signal, the video signal including a
plurality of video lines, each video line including a color burst—having-a_
‘predet erm ned phase, the nethod conprising the steps of: This Sh

.et aB R@ﬂacﬁ

determ ning a duration of the color burst; modi fyi :

portion of said duration of each color burst to be other t H Eﬁ’lm;
predet erm ned phase, whereby the maki ngp of an acceptabl e vi ehiax; of
the video signal is inhibited or is permtted as a function of sai

portion of said duration that is nodified; and wherein the step of
modi fyi ng incl udes t&24P8p of shifting the predeterm ned phase by at.
| east 20[err].

. he. nethod of aiml, erein the step of
modi fyi ng i ncl udes t Hé St%ﬁﬂ%ﬂlogsﬁixp?éﬁgn@% chﬁéwy\ﬂ%wm 180.
ncluding a plurality of video lines, each video line including a

i

color burst having a predetermined phase, the method
comprising the steps of:

determining a duration of the color burst; and

modifying a phase of a portion of said dl.lration of each
color burst to be other than the predetermined phase, whereby
the making of an acceptable video recording of the video signal is
inhibited or is permitted as a function said portion of said

duration that is modified.

2.  Themethod of Claim 1, wherein the step of modifying
includes the step of shifting the predetermined phase by 180°.

3. The method of Claim 1, wherein the step of modifying
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 modulated in order to inhibit the
acceptable recording of said modified signal .

3. 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 modifying more than four of the
cycles.

I
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3. ° The nethod of . daim1l, wherein at |east 60% of the duration of the
color burst is nodulated in order to inhibit the accephia$le® Haasced H&dOf

"sai d nodified signal. 4, The net hod of d ai
~each video field, at |east one band of video lines is Eu ?IITIJ step
of nodification, followed by a band of; video |ines whic J ect

to the step of m)dlflcatlon
36 5. A péthvo dnegthadnloifbiClliarig ﬂhehmaédmglrofeam ad@ept dilkedvi deo

recording of a vi Sl gna I ng at pIurallty of
vi deo |ines, eachg€|q§%“§éﬂ (?fpea%anﬁgfm gﬁ‘ﬁ %gﬁ bje‘&ﬁ‘);tge 6P Afmpdification,
predeterm ned phase,follo@red®} ‘Baﬁqrﬂfrﬁaéé‘ﬁn |

determ ning a duration ofe tgg@col or burst Eg%"ﬁm%eg"i“a?}’#&t? B}ﬁ%%elbf
more than hal f and lefssodifieatishl of a duration of each color burst to be

ot her than the predeterm ned phase, whereby naki ng of an acceptabl e video
recording of the video signal is inhibited; and wherein the step

of nodul ating includes t t he predeterm ned ase by at
| east 20[ er r]g §S tNenslfiBa? flﬁﬁiblbh%gthe mal?mg gtlan accepta ev1deoy

recording of a 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
modulating a phase of more than half and less than all of 2
duration of each coldr burst to be other than the predetermined
phase, whereby making of an acceptable video recording of the
video signal is inhibited.

8. The method of Claim 7 , wherein the step of modulating
includes the step of shifting the predetermined phase by 180°.

9. The method of Claim 7 , wherein the step of modulating
includes the step of shifting the predetermined phase by at least
20°.

10. The method of Claim 7 , wherein at least 60% of the
duration of the color burst is modulated.

11  The method of Claim 7 , wherein a duration of the color
burst is eight to ten cycles of a color subcarrier signal, and the
step of modulating includes modulating more than four of the

cycles.
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6. = The nethod of Caimb5, wherein the step of modul ating includes the
step of shifling the predeterm ned phase by 1 This Shet Has BeditReplaced

smethod of aimb5, wherein at | east 60% of the durat i on oiulﬂﬁlmaﬂmm’rst
i deo

i's nodul at ed. 8. The met hod of O aimb5, whe
field, at |east one band of video lines is subject to the ste
nodul ating, foll owed by a band of videglines which are not subJ ect to the

step of nodul ating.
12.  The method of Claim 7., wherein in each video field, at
least one band of video lines is subject to the step of modulating,
followed by a band of video lines which are not subject to the step

of modulating.
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