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METHOD AND APPARATUS FOR DEFEATI NG EFFECTS OF COLOR BURST
MODI FI CATI ONS TO A VI DEO SI GNAL 5 BACKGROUND OF THE | NVENTI ON

Field of the Invention 10 The present invention pertains to a nethod.
and appar %dlfmtsﬂ processing a video signal, and nore PCI/US96/06138
particularly to renoving (defeating) effects of phase nodul ati on of

t he col or burst conponent of t he vi deo signal. 15 Description of

he P A S.. P N
prgar glt 8; F{; Processi nbﬁE'H*QW g‘té"%ngf #gg%s%@ginﬁséé% Hﬁ%llgggued Mar ch

18, 1986 and |ncorporateCDEQRlﬁﬁﬁéﬂeMQEIFEQBTIQMBS@Poéé%IPﬁﬁhﬁ%ﬁNﬁ& a col or

video signal to inhibit the maki ng of acceptabl e video recordings
thereof. A conventional television receiver produces a norna
color *picture fromthe nodified signal. However, the resul tant col or

pi cture from asSsubsequent video tape 25 recordlng shows variations in the

color fidelity thahAg%GRoﬁN@p@@rTﬁg bawterxon stripes of color error.
Colloduially the nodifications are called the "col or

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 O. Ryan,
issued March 18, 1986 and incorporated by reference,

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 erxror 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

-1-



stripe systenl or the "color stripe process”. Commer ci al enbodi nent s
of the teachings of this patent 30 typically limt the nunber of video

lines per field having the induced color error or color stripes.
Col or video signals (both in the NTSC and PAL TV systens) include what
is called a co{v sidgiast - The col or stripe system nodi f iPES/UBWOSES| or

burst. The 35 suppreSS| on of the color subcarrier signal at the TV
transmtter requires that the color TV receiver include

-1- WO 96(;36féc) a 3.58 MHz oscillator which is used during

geCTrr{)(ljJﬁlggi ?gﬁ?)?o ré?%g}@'aﬁﬁgncotﬁo e:.‘rh M:_'Ztﬁ)écclélﬂl %ﬁb%fffbf $igagd during

Scarrier a ag réstore the
col or signal to itandmegtaze the rﬁ°1°r SRR (4R ‘%r%&ﬁéﬁf:?a rﬁfrﬂhase of this
reinserted 5 subgsjtH @hestgaghensye andi phase dibrthisl yeinegrurtction.

Therefore, it s ng Ry 8@{&‘.{3*! ANzl ida Cf‘&orcowr reprefi@itien.s | ocal -

3.58 Mz oscil Pat or> frequen 3/ hp {_e I n.step.,Wth
the subcarrier Thexpfareat 1t hds (PEGRERREY oFC ron:.z? Re s%c?ﬁr i zati on
i s acconplished byreceiveramsliotal ). 58 MHal d>s<snalﬂ;ﬂt@lb150t hbagritisnmitter' s

3.58 WMHz subcagr %N en bACde RAEN thiat BuNedrifer t he
hori zont al bl anki n£g yggﬁh g“%LA showIsJl one hori zont al bl anki ng
interval for col orsmall'l‘?é fBehBF?%th&Frsync pul se, the front porch and
bl anki ng 10 This synchronlzatlon is accompllshed by

transmitting a small sample of the transmitter’s 3.58 -
MHz subcarrier signal during the back porch interval of
the horizontal blanking pulse. Figure 1A shows one
horizontal blanking interval for color TV. The

15 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

20 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 NISC TV as shown) is the same
amplitude as the horizontal sync pulse.

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

30 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

35 lines in a PAL signal. The color stripe modifications
occur in bands of four to five video lines of the
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i nterval duration are essentially the sane as that for bl ack and white

TV. However, during color TV transm ssion (both broadcast and cable) 8
to 10 cycles of the 3.58 MHz subcarrier that is to be used as the 20
col or sync signal are superinposed on the back porch. This col or sync
signal is refer&g%gmas t he "col or burst" or "burst". TCEUSE0SI38OUr St
peak-t o- peak anplitude (40 IRE for NTSC TV as shown) is the sane
anplitude as the horizontal sync pul se. 25 Fig. 1B shows an expanded
g' ewt of a partlof t\%'%wable \ﬁ%veiaianfgn%ed BA bé&%él@fnﬁxbhe @stveal col or
urs cycles. e co ing.interva
color burst is tran nFBIVb Xﬁfh §?¥z%ﬁﬁ¥ﬂe modﬁlgglonFMJFgg 30

In one conmerci al elﬂnﬁﬁmpfothﬂkaf&ﬂ ép Bixegel"statipnazyll firddesror
burst phase (stri peﬂlélmil f iThaki 88lor strippcpréceds (e WedaofbimEtd bat have

a col ot bur st LA L 09, B Rkh Lol BLARKLO Jkeiely JHlgse

are lines 10 to 21 correspon a PAL
signal, The col or seyulmeath#ithcihe Jppchings g Y- $ﬂpﬁéﬁ&§ Be. four to five

video lines of the 4,631,603 also invented by John O. Ryan and WO
96/ 36174 06138

[ US96/
viewable TV field forfﬁoﬁeeo&aﬁ:edbgﬁﬁesi%fby reﬁ?r?ng%j video_| i nes wthout
the color stripe nDdu|aIIQNNTS¢h§Vr the start of color burst is defined by

10 the zero-crossing (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.8. 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.
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| ocation of the bands is fixed ("stationary") field-to- field. This
color stripe process has been found to be 5 quite effective for cable

tel evi sion, especially when conbined with the teachings of U S. Patent
No. - 4,631,603 al so invented by .John 0. Ryan and i ncor porated herein
by ref er ence. wosesseza | N NTSC TV, the start of color burstpcrusseddised by
10 the zero-crossing (positive or negative slope) that precedes the
first half cycle of subcarrier (color burst) that is 50% or greater of
t he col or burst ?@@ﬁ@%%tUde It is to be understood that the col or
stripe process shi phase of the color burst 15 cycles relative to
their nonminal . (correctThdZeFEBh invenpgrenhave detgrmined ghatp  The phase
shifted col or bhwpsdvenersizoarei podsihlel6n The teaxhiingsf ofhalsmreshi ft

shown in Fig. 1C iged80bsdd Iu. @thgaggﬁﬁrﬁaﬂ Qoﬁﬁbbé§a espec1a11 Further, the
anount of phase shl?t In the c

9 rogce Z:canf¥ m e. g.
20[err] to 180[%er rPETEIRIRG (§° e lB?‘Fé%%m?hPFt Fe WELng Fhee al
effect in terns of certaimlmrigntht aSIq’tesz{:Iu-bbdrab@Y&plf ;m@cegéotmtmg TV, a

somevhat greater ppasgeddlidd i.e.Opadbhend. 9s?80besy]) is used to be
effective. 25 G her variatio FE Egl or_strip gro ess are

al so possi bl e. 1§ 38 ﬁ&f’8ﬁ 36p§ﬁ?nt _
Apparat us For Renpeinguihaedifigs aIlef meonveﬁethblqsrlor Strm?-st" John 0.

Ryan, ISSUﬁd Qﬁﬁeﬁp%céss,l%n@adfﬁes tﬁ&%ﬂéeraigﬁhib)éd %erear&ﬁ di sclTﬁses
iggxialnglts 5sgf 3?6 ﬁr"é?? rﬁﬁoﬁeas%lgg%ucﬁt d# éf gg%tegﬁaéf\lg‘ 411??1};' cpré’(l,:’essI >
di sclosed in U S Pateh%v$ﬁi°n4S§¥7°211FR(N Tecording. 35
-3- In one embodiment, the video line locations of the
color stripe color bursts are known. That is, it is
15 known in which video lines the color stripe modified
bursts occur, as in the above described commercial
embodiment of the c¢olor stripe process. These
locations are stored in a preprogrammed memory which
provides signals indicating those video lines. Also,
20 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

25 location of the color stripe bursts, removes and/or
modifies the color stripe burstas 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

30 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

35 the color stripe bursts or attenuating the coloxr stripe
bursts either in terms of amplitude or duratlon, or
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SUMVARY The present inventors have determ ned that

i nprovenents are possible on the teachings of above mentioned U. S.

Pat ent ‘No. 4, 626,890, especially 5 pertaining to elimnating or reducing
the effects of wooedsEfsl 2l N variants as described above of thectwkssossssr i pe
process of U. S -%t ent No. 4,577, 216. Thus in accordance with the
present invention, circuit nodifies and/or renoves the color stripe

a
10 process, or .”De' Lxhgzn%k@r\gt‘%%ﬂuéﬁwla $orithenCBEObach orShbkRe Process

I's not evident, i.e. o 1 nfluence on ?ftel EV%EI on seg: or VCR
In one enbodi ment, CORETFEHRE IRUFEEEo AT RREDHEPRE SELeHYE: B9t ri pe col or
bursts are known. olvatrcose the ieffebt ahdvire igolohi ehripelaprdaeses t he col or

stripe nodified  5184k3hg £GdHoraablé N(ddSiANQYevEaEsTdhpRICBMBECI al
enbodivent of the col Qr siripe process. These | ocations are stored in a

pr epr ogr ammed mo By provi des signals indicating those video
lines. Also, 20 the saSemgtibmwdhennetonstoripeppyordes i nodifdaedoin of
whg_t P_er dt he entir elci%leoigééﬁid}f._ b@gg&rqg,-__‘?gg,y_e@ﬁaalwhegé it isl bolt ﬁi;cedpe
nmodi fi ed. . JA.nodi fication circuit..whi . Lecejves e

video signal, and d¥edSt ﬂg‘t’i% P’c‘)np%%snt%f%t %é’ ?gg‘gf'%ec;tt%leon of the col or.
stripe bursts, remprepragdammed memopdi f i Bren HasteREr a sphag: detestoror

ot herwi se nodifg es getectBs FérlcH gidbo (1ire, Bl bresend dFoki @enbal sync
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
replacing the color stripe bursts in accordance with

20 the invention does not require completely eliminating
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 memoxry, or by sensing
each individual color stripe burst color burst on a
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pul se i nmedi ately preceding the color stripe burst) so that the effect

of the color stripe process is 30 attenuated or elim nated. Wth
regard to the present invention, it has been found that it is not
necessary to conpletely elimnate . the color stripe bursts; with

t ypi cal cormer &LGI"F avai l abl e tel evision sets and VCRspcmUsssness i ng -
sone of 35 color stripe bursts or attenuating the col or strlpe
bursts elther in ternms of anplitude or duration, or

-4- ' WO 96¢§%Ek7i1ne—by—llne ba51s._ Elther of these methods for
PCT/ US96/ 06138 enovi ng nu%lilggt on,of_e ch r

most
col orstripe bursts® Wﬂégﬁ Fﬁﬁn:g"%af & °ro§5F%% 'ﬁ‘?e &fect of
t he col or stripe pb@(mzmeved byl vamioug gireedtsiabl e (copi abl e) video signal

to be 5 Frodulced t Ag an §tpe@£ﬁmmt heneofépla%@rsl Ble&@I@ﬁSouz%t@OtthXEd
in i ne at j er ti it is
not desired or os§¥¥h(§°F3eSF09ﬁ%E§t$?gggs' Sé&ééétlh% Eﬁe éé§§gﬁt. Then

i nstead a phase debexst® byopartieekan Clﬁ‘épléacﬁi-f\fﬁa'éﬁtl fremn ‘flh%t presence of

a col or Stri pglmgt&ha:ea €n P .S.cohbenth Wost 4, Bag| 8go iawluced
phase nodul ati on. os %bggi(f‘g of the color stripe burst, the
Tas a

nodi ficati on CIrCUI ovVe) nodifies ei ther the col or burst or
other portions of the W d¥gical 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 phase
detector which includes a subcarrier regeneration

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 videc 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. 1In the second’
category, the horizontal sync pulse immediately

35 preceding a color stripe burst is altered, thus causing



15 signal (i.e. the horizontal sync pulse) so as to attenuate or
elimnate the effect of the color stripe bur st . It is to be
understood that correcting or replacing the color stripe bursts in
accordance with 20 the invention does not require conpletely elimnating.
t he phase shi ftw‘gg%w“ation); a reduction of the phase FTOs94/051380 e
smal | val ue (e.qg. err] or less for NTSC) has been found to be
effective, in that the typical viewer will not perceive t'’he attendant

color shift. 25 "5 yorThde té Nedponderb BRé etk aediagPes B+ stidR

several enbodinmentsg. There are several different met hods of _
determning the |o %M of the col or stripe ~~ burst, either by know ng
its location from prior The fixgtalapproach Knrimh thet e;ltewretniqms ous

enbodi ments 30 angAesacdese! 05 abdigiedn way viefRaFbhged Ntn cdviiral
stripe process._These, as described above, generally rely on first.

det er m ni ng thesvi&ggﬁ‘ine | ocati ons of the color stripe bursts,

ei ther. by knowi ng their In one|eukediment: he prolAr AYXEPSi BUES 47 ogr anmi ng

i ndt hed35I I Iocat i Q:flairﬂ:e?- gutaar&} QptaFeplhbheeAE MANterfiat Dye BENUHY color €ach
I ndi vi dual color str] r.st, C . r St 7

PCT/ US96/ 06138 URAR e%“F%%ef%&ﬁa?‘#Sabg’g?s%‘%ﬁ ner S?Y%g‘gé’%%ﬂ%ods for
deterni ni ng the | okAITSEFtoPhape inAegtesk Fhpeefrr st Thgycolor [REBRE eved by
vari ous circuiié. burst altlsnatlivilyeriBaphsise sHiftedpbacehatnlit c@ or bursts

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 étripe 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 burset 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
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5 wth correct phase bursts, generating the correct bursts by

particular circuits different fromthat illustrated in Ryan U. S. Patent
No. 4,626,890 as di scl osed bel ow. A typical circuit which
relies-on know edge of the 10 | ocation of the color stripe burst (for the
case of the oogh&lheStripe burst video [ine |ocations bei ncrusssn6iss
stationary) generates vertical and horizontal timng signals fromthe

i nput video signal and from t hese generates indicator signals

i ndicating parti Cué ?hlé nedael% pRaBacds Vﬁddeaefaﬂ&@éﬁheoqrst i cul ar
portions of |ne t 1 esj

|
nodi fication to tr%e‘b‘%ﬁ ﬁ?%tuse to modi Ketlb%tcé’é‘f’ﬁ %’ﬁ’ﬁﬁ%f%s[typlt(?al ly
uses a phase dexrasbiasr cahox toynatisydbataase btewinadnat che rrhasd dhe20

circuit such as a 5&1@&%{&% J:P‘Hég:“ere)éstfibmftﬂxé &dor@ect burdt egliency

multiplier cirguit_fo erm ning e 0 st, and
then conpares Thi $* %ré 1ihds. 1%’ ﬁn Hom E\Pi%ha%gé (él’?slllg#g’g a phase
conpar at or) Mm\hueteg maené%arﬁéf’ sﬂﬁﬁﬂ%ﬂ opReRodhELieD|Br stripe 25

3ur_s-tti Sf pr esteﬂt su£fidieen ﬁﬁtﬂo&oldﬁ muhusheﬁhm leagh col&ﬁ@’tfiqﬂs.llt ﬁt ed to
eviate rrom e nor rre e en
:%%rnﬂ h(agrrg.gg fapeut hallf g? tl,Eu-ar h(’:c?.l.orngﬁféé Cﬁa\?:f%g Lo

controls the desi 3t o to t ual
nodi fications to tPkass (95‘-0+PPﬁeéﬂhjé-estyhaés#@mth%@%?oﬁ‘a%i refH&her ocess
fall into twoioai Ncolor Miseoes iAre lahphagef b S¢90?at(eb@r<yppd§h&:e2(iilﬁrsebur st

on"a typical VOR Tt odifp fRhiddtadua ke loed one by MBIy © B e
i mredi ately 35 pr¥e®ding a color stripe burst is altered,. thus causi ng
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 wmuch 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
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WD 96/ 36174 ' PCT/ U96/ 06138 a VCR
not to respond to the succeeding color stripe bur st . The
first approach (in which the color stripe burst itself is nodified)
may be- perforned in several 5 ways. I n one enbodi nent the col or.

stripe burst ig, Q£ anked out and not replaced. AlternatiREWEEISAAB col or
stripe burst |sqbgfl”énled out and a new col or burst of correct phase
inserted therefor. The color stripe 10 burst alternatively is phase

shifted so that '%ebﬁ b thé“Vﬁh?CtQﬂlénréHﬁyﬂ% for instancd rinanot her

enbodi nent, the c ect to
the trailing edge er°§yn %'re gbiPﬁgsWd'Tp zon%g? E%n%: XE)%T \ggteﬁgéﬁt at the
color 15 stripe bmpswm;chutbe OldRs wid 1t he nan-XeePeRSiVRdolv of & he VCR
color burst circuigde¥m enc% substaﬂtﬁa@ﬂ?tﬁﬁghe&ﬁb&dBﬁb@tanﬁi&iﬂghaSWefrror

(shift) present “ipn t col.or str ured and a col or
burst of a neg%tl\Féla&eEP Tvssghggxd%tfrleﬁurgg and then the sumed .
col or burst may be. Thatoem}atmaﬁocatm%lﬁl Bethods nfor, slefepting
embodi'nent, a theeep1bar Q@rﬁf@bx&des cidey varistsohodif yesttiopkate i s

added at the col o&[hgdhf)geébur%aﬁyq}%aéhﬁge ’Slﬂretéé%'lnbhﬁt leastS Waoyed col or

bursts are attenu t hus effetlveéy el imnating
the effect of the lmsiagions of sthe wolewr SFrirg Bwrstean b T SEPF vi deo.

| i nes t hege hasgarateel !:i:.ﬁé rﬁcp%ehBéSi shad zonithl asynorpwleegr the
stripe burst I|ne t he of
phase 5'6%855??% ?enﬁ Q% d Buﬁéﬁ)col thg ﬁuf@é Mnd tske

i nverted 30 of t Str|pe burst) is .
added ta subst ant iviiYly natl febest tHY @GPB?‘!%?’W FoleE, 8Fripe BUZSH ( hen a
col or burst of cormgg ighaas béemditathdi Bhat remdwingnbhéechorizcrtad

enbodinent,_the CQ%&&F%uRQgSSfO; éblor 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
separatof 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
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normal color burst is determned and the difference 35 bet ween t he phase
of that normal color burst and the phase of the color stripe burst is
nmeasured. Then a -7- WD 96/ 36174
PCT/ US96/ 06138 signal with a negative phase as to the difference is
gener ated and W 4rmdl fy the color stripe burst, to POIVERSRSA38C ol Or
bursts that are SMAnglng i n phase the sane anDunt of degrees from
the correct burst in 5 alternate Iines. That is, in an exanple, the color
stripe burst phasedrizeAbiEreync phdse cawd i blegsnaing of shkf bollent number

of | TV lines wih qagh,gol.gre] reheg che VAU chaLo0; A bl pushe ! he

col or burst having a 8 err whi, | e c aﬁﬁg he ot her half
of the 10 color W@F‘P}ﬁsh‘?ﬂﬁed& slatel E?GF&PF] byx aﬁ’gpﬁ‘%FFE 8phase -
angle). This swrdgi.ng i s averaged out by a typical In
anot her enbodigrent, al hn&éﬁef%%@cé%ﬁt@hfg mventseﬁr@@tdﬁ%aeeat{%oughout

colof stripe - BOHBLELEy thR, MAKLES BE (W HCPRFPPIEITIARY FRACEONNG o
Then the chroma phefse videacignednedpendvideorgopy proegctiomn by | i ne | s
modi fied to match xﬁd?ﬁf%ﬁ erid vt;la%o sign&D) By phabRembalHting’ oh®ybg t he
arbitrary chroma %Qg%lon of éhé]color burst.

10 It is to be understood that 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 televiesion, i.e. the
number of lines per field and numbexr of fields per
second, are not material to the present invention and

20 the circuits described herein may be readily modified
to accommodate PAL TV.

BRIEF DESCRIPTION OF THE DRAWI
Figures 1A and 1B show a standard NTSC TV
25 waveform.
Figure 1C shows a modification to the waveform of
Figure 1B thereby illustrafing 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.

-10-



It is to be understood that in each of these enbodi nents it has been

found that it is not necessary to nodify all of a particular color
stripe burst; it has been found that nodifying as |ittle as one-half
of 25 - a color stripe burst effectively elimnates its effect for a
typical VCR 3‘ {1174 has been found that it 1is not NICEAEYE06138 O
nodi fy each col* 3 ripe burst present in a video field; the typical
VCR can nake a copi abl e recording of a signal with as nmuch as one-hal f
of the 30 original cpighrsd rianausstendisiAl lanAr 68eghow orardous  typi cal
commer ci al enbodi nent_  of the I [ t Anot her
enbodi nent whi ch FAVEFVER ﬁ%o‘%cﬁe%g’t ?%%s‘pﬁﬁgr Stri%é%es% o

color_ stri pe burst
itself heterodynes theFégnee Zﬁ?h°w§t?i?ﬁ?qﬁéFsF°sFBH§?V?rﬂ*fYPHéQEBYrect
phase. One can for @kaowicle dignAhaticon f hordkbachl veyne lpudsksout bur st

as_ - - - a&th ircuit_to defeat the_ col

PCT/ US96/ 06138 WD 96/ 351F4°S 8 BBo 8 Ang A SR TR S T st to f o7 Thst ance
in het er odyni F§T4RE BEPERSStripe burst to a new frequency to which
the VCR wi || be non-reffguse ve, shows. aacircuiftr dguesupcanbidmnti al |y hi gher

or substantially heR2atifgn the normal TV subcarrier frequency.
The ot her broad cggégofyao§ met hods for defeating the color stripe
process uses various nodifications to

10 DETAILED DESCRIPTION
The following describes a number of embodiments to
defeat the color stripe process. . First is a
description relating to waveforms and processes; second -
is a description of various related circuits.

- 15
Procegs Description _

The following are various color stripe defeat
processes in accordance with the invention:
1. One or more color burst phase lock loops (cor

20 other circuits) are used to f£ind 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 interspersed 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

-]l1l-



t he horizontal sync pul ses preceding at | east sone | ocations of the
color stripe bursts. If the VCR sync 10 separator fails to sense a

hori zontal sync pul se, the VCR wi || not generate a burst sanpling pul se
and hence wi I'l not detect any subsequent color stripe burst. Thus.
it has been found that renoving the horizontal _sync pul 2CT/HS968618%| oF
stripe burst WORALE I ts in a 15 copi able video signal. Additionally, it
has been found that actual renoval of the horizontal syrnc pulse is not

necessar ya i nst egﬁ’hé quvQHEiéﬂ”t Q&or%@rpufﬁe 1533:}615& teplacemertndsance )
attenuated in w ur ere the
%‘i(a app ﬁﬁ?b%b‘y% 8Egtﬂe[ heénbggntngneged z%e&h

hori zontal sync rrespondi ng sync
separ at or circuithgreinaften.t he VCR, and hence t he succeeding col or stripe

bur st is al so notz det gcégylgtal or horifbmal ilinkaphéseridakedd t hat

renoving only_so al s I y With the
color 25  stPi pgf?ﬁﬁ ex Fgﬁﬁ%%i; ZS% (%ctix\r}glr%sés%g?seﬁ%n@o or stripe
process. O her ensupbliest 8 $wn%d'ﬂ¥%ﬁ%§r?ﬁ‘éency isngy F‘?%n?’élgjsfﬁ/rf&npul se
include DC | evel ghéd tiv)gmub¥@ple of thef hbbizdmialz ddnel fxequenmyt sad t hus

causing the VCR S¥ Y%ﬁ%ﬂ;dowg?QO?% L ééid&akke§&éﬂ€¥odWEEhaﬁhéﬁgF%Eséi'gnal 30

Anot her enbodi nen e horiza pul ses is to bl ack
clip or anpli tudeoétcmatfée@ﬁebased 7o CAdoRY aﬁfveg\/ﬁ&%eh ses so that they
are not sensq@ byidentifiik@tVYoRR.S By cxApar atejuency is used At her '

embodi ment whi of 2Lsf, fel @henLopL: WecriBhd ha) AYECoPUI ses adds a

del ay of about 2 econ tween t trailing ﬂigv(’a of the

-9- sufflclent of the color stripe bursts to
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

-12-



PCT/ US96/ 06138 WD 96/ 36174 hori zontal sync pul se and the begi nning

of the col or

stripe burst; thus the VCR col or burst sanpling pul se

m ssanpl es the del ayed col or stripe burst and ni sses it. 5

Anot her aspect of this invention is directed to

i nhi biting the making

of an accept abI e Vl‘ﬁﬁ recordi ng of a video signal, i.@CTMsSHESIBopy:
di fying the video signal, by phase nodulating only a
portion of the color burst. 10 It is to be understood that while the

protection by

description

Q%& {t HERET fhé Y:Lﬁ e rsigtnal NrsﬂleT‘iantt Betreinil wef y

m nor nodi fications of the . t f r il
the art the met hoﬂEsa‘?RF%tr"Bﬁgf amp 1§ Orscrl %Q:ht%d to_thé ﬁﬁ{?é’{?’ "2*(

with PAL TV, 15 uwhiminal vihaa r%SIbﬁWvT‘émdha%B‘a & FeSAshRFsPEi FhRdi at eI y

erein are suitab

in
use

followi ng a hor|zggﬁ@]vgmﬂplaUE§ﬁneaE§arﬁm Qhe invertiinbedepuestésnimeih NTSC

and PAL tE|EVIS|ggthEF eg%gaﬁa?nﬁaléﬁg¥? e§téxyht?hgld and nunber

fields per

resen

of
ention, and 20

the circuits described?her doranayvi@ee e]dd"rqsy ¥qhfhe © 95 gtEHfodat e

PAL TV.

1B show a standard_NTSC 254 éd%%&e 1Crobaus 2
nodi fication to t f&E*REvef F“@Xﬁ£0$iglja phase det W

col or stripe
iIlustrating 330

re 1B tﬁg é? Ius rating. the
cpiggeggxlpe burst asPWﬁhﬂé@“ﬁA?? qﬁ? sgrﬁi
YagkAusatiys circdet eté i g e lvelool orystali pdngingess in

BRbEEsEESSE%uBT' EhepFmddduRANENGSLor stripe bErgtrpkagel and

accordance with the invention, ino the sedari!ifpdt ShaWerd sblagkrdi agram of

an apparatus in

15

20

25

30

35

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.

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
eliminating any effect of the incorrect color stripe).

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

10. Use a color fregquency 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
signal with é negative phase of this difference and use
this signal to modify all or part of the color stripe

-13-



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. -10-

WD 96/ 36174 . PCT/ US96/ 06138 Figures 5A
and 5B and 6A Wﬁhow vari ous circuits to defeat thercruis9s06$3s i pe
pr ocess. : I'gure 7 shows a circuit to inprove playability, for
use with elimnation of horizontal sync pulses. 5 Figure 8 shows

another circuit tougetedith the dlegative pHasepBupEOCEEgnal to produdd gure 9
shows a circuit f | er, g W] TALRED PESER PTION
The foll ow ng des%%’%égg&g{‘%%sﬁﬁ:gﬁtofggn%gﬁ{%ht gnt%hgé’e ‘%nggt%e col or

stripe process. Pirdggrees from gbecFPHrecEn PHEFRt FHEM tnenddBrokPsththd
processes; secondnext liné dlesdithihi 6he glortdbneust rislmitednctheusdme 15

Process Descrigliqines. a yem HGELOLLONGIAGR" EnYATY it UPhest 1R def eat

processes i n accor ance w the | r]vent 1.on. .
swinging plus or minus phase burst signals, and/or the

plus/minus burst phase portions within each TV line.
Therefore the resulting signal tends to produce less
hue errors than does the unmodified color stripe

10 signal. '

Variants of the above described methods are
illustrated in Figures 2A and following. Figure 22
illustrates (in simplified form) the horizontal sync
pulse and color stripe burst of Figure 1C. The hatched

15 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

20 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 phase, as illustrated by the absence
of hatching. As described above, it has been found

25 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 effecéively defeated. That is,
the NSTC color burét is 8 to 10 cycles long; it has
been found that modifying 4 to 6 of these cycles is

30 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

35  entire color stripe burst need not be present in order

=14~



1. One or nore col or burst phase |lock I oops (or 20 other circuits) are

used to find the nean col or burst - phase and then all color bursts

(whet her color stripe or not) are replaced throughout the video signal.
This replacenment nay be of only a portion of a particular color burst.
For instance, q% %@&1 tandard 25 eight to ten cycles of NTS@ormsswosiasr st ,
one may r e 28 e.g. the first five cycles, the last five cycl es,
or any other group of e.g. four to six cycles. The repl aced cycl es

need not be consecyd iadi RREpFBYer coldreRBLAEEiGhLRS B &hey YtRSand RRVI NY
"good" (correct Ed)%egioe} .C 'Clglg nterspersed with "bad" (color stripe)

S
cycl es. It al Vs ?S%e to add corrected col or burst cycles
outside of their nornalFigure: 2Bnshews & deryanRy ehfigures,gBi aphi3fl: sync

pul ses, since thesgnevd ltHee rdekechrd Tst portdoNERE Ithe Tollorberaipder st ood
that the recoggitign By wie LRS; P oSENl LOYEOEORS Bl bund R LoN OF 2
particul ar col or bur§i neeq be reh?%cedcpqrns a part o

PCT/ US96/ 06138 \W\WPDyizey memains wikle the, dRePERechiiaifer , RAENEEYPH t | al

repl acenent is héts ampRxinabbiyt 309 idier0sf of hehe Mudirborst descr i bed

herei nafter. maids %tcg%%%c%%%r P@gg%%u%imsog%ggll ocked 5 | oop

(or equi val ent such 5% a bur S supplies a signal whose
frequency is a 455ebfearioreliyndefeakg Jhergplag| FFHIRS FXA9%EShori zontal |ine
frequency andio divi dad et QEt tite caitdtef colienstyrips barpbdsss r eset

been blanked 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 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

=15~



of every field based on odd or even field 10 identification. This color

frequency is used to replace (in the sense described above) all or
sufficient of the color stripe bursts to allow a copi abl e result.

3. A color phase lock loop is used to identify 15 the specific horizontal
video |ines th?&)9 250! or striped, and then the col or mtIvus9606188 St . i S
phase shi-teg Eusing e.g. a conventional phase shifter circuit)
to obtain a usabl e recording. 4. Determ ne which are the col or

stripe 20 hori zontrrelkiCsol S IR Nphalsd  cdd BukBEELF0lsl°. oneSthhPe
lines, switches in aoghas? shi fltled (iol r burst . tog Igce t he col or
stripe bursts or &MFSaPRface all color bursty with RUEELS HAYIRG 8P st pe

vi deo |ines @xbjtrary phaas,oenghtiken |phasd e53ftorhe qdwomaypbaser 25
stripe video |inegrother de6vaPbrigbay SRGthaialii Y8nes to \Hedeguhingoand thus
the chroma so as ttglepgg}gg_gga naseCOPI @bl e signal. 6. Either
sense the col or stripe Lne%igg?g. Vi a a col or phase | ock | oop) or
identify color stripe Fhh8smaifyigghesnike donsd yhrbese sHEteRg chronm in
the active | iahdy oshaekay heirenlies ahd/ /e pfvereing ampliFdeired to nake

a copi abl e col or %&iﬁ:&zp‘éhﬁée:ﬁocﬁfﬂ%at%ﬁ‘?eﬁ{iéﬁé&a& éﬂgse in aBHORP 1S
acconpl i shed by a_conventional circuit’ suc as an_operati onal

anplifier having PeFizrpEali hipsds: a80f REL dginmethal of £he medified to the
i nput signal 10 buisti bs described bboge I erTe reirreotnekiedivicsepancy,

-12- 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 burét 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 alsc 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 copiéble recording.

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

-16-



PCT/ US96/ 06138 WD 96/ 36174 capacitor to the input signal. The input
term nal of Its operational anplifier is connected to the inverting
termnal via a resistor, and also a resistor of the sanme value is
connected to the inverting input termnal 5 of the operational anmplifier,
and its output 7. Locate video lines in which thePCDIDS36/08138 | pe

0 96/36174 X )
bursts occur, then neasure the color stripe burst phase error. This is
done with a phase detector with the col or .stripe burst as 'one input and

a col or subcarriekgohflg tHaQQ%&b%&h@noﬁi?Céﬂrde 6€. the haflzwntaldysyak ringing
circuit) supplyin he secon u hﬁg o] negative
vector phase is agﬁéﬁgé ?ﬁﬂﬁi e &1tﬁ gﬁﬁ% é?F%?e ﬂ%f%% %g%ﬁg version)
readj ust the bur sfreduces fhs ﬁfﬁﬁétiﬁe’ae%rﬁlthﬁeﬂ?%qpﬁfs? e 239PRE- uni t s.
15 8. Loc¥og wkétgsLd, @%rznouheﬁmiﬁeewhet@ra stoliqre stnpeuur sts
occur, then effecti y C tr a g a
very I arge anpl i '[E) \gggfo ﬁ'&lsgo?rhtgc?ogﬂgﬁtﬁl skﬁgu?%%sef %%ﬁgg}égr gg"'ltﬂr?l pe
burst and then thagt iRrat e the resultant sunmmed burst, thus effectively

20 éliminating any eifectpomfievied bBhfbt ngstardotbe Mrim:@tal sync 9.
Repl ace the col or gh EF%Pége%ﬁzf\éhra' ESior stnbe&aﬁw&g hemGal Qausksi pe
bursts, then addi r?

sts of an Jnyerted ‘§¥ase to substantially
nul | out - t he t&§ BFRT e l?&Péthaﬁdt%ch’Il gt? PR % SREPEF 25
correct phasero THirs resgmsea:camsbalevalg-slhétpaah@rxﬁontal puleesol or

stripe bursts, by obsepygli %;Tt%égyto effé@ﬁ%ﬁ.ﬁ”’é‘&ﬁo@é AROYSr1EBhEaPr OCESS

results i.n rep Iacenent the ¢ OL sfripe bur thout having .
to switch the bur§W§CoBF sef) are to b géc ?iﬁ? 05P8f1§4151 UtEse Iock
| oop (or ot herhemetboahouto 20 IREt be less et tbhas'dle)qui'rsorswab -
gg: or Eﬂiii Z'n g“?Lse Cgﬁgcgrfsvtlpq R RRASE chddLLRREEer amplidiiRen the nornal
15 horizontal syA% 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/oxr
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
3s the horizontal sync pulse) between the trailing edge of
the horizontal sync pulse and the beginning of the
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burst signals. Using this information, generate a 35 signal with a

negati ve phase of this difference and use this signal to nodify all or
part of the color stripe - 13-

PCT/ US96/ 06138 WD 96/ 36174 hurst with the negative phase burst
signal to prodﬁg 74COl Or bursts that are sw nging in phasectiisssseise
anount grees fronlthe correct burst fromone line to the next

line or within the portions of burst in the sane 5 lines. AVCR tends to

average the TV i ngidp Q@i‘ip'lb\ﬂ.%t misSWnBItA0(miklsds ) OEh&l diiydeE8 184! St
signals, and/or the m nus burst phase portions within each TV

us
li ne. Ther ef orE%ikE B%Efﬁtl ng_signal tends to produce less  hue
errors than does the udfediBeterasyns ther fpton GBtrdpgnbyprst signal ipgei ants

]gf | It he abOVeFdeSCV&tgﬁ@oﬂ‘EéJS@CﬁlﬁéE by m:.xh.hbuﬁ rvii.'ftﬁdald e%gﬂl%rﬁﬁzrﬁﬁhaed |
(0] ovmng | ue str S ifie or t he hori zonta
4 segrietny Ad, T8 cBFPett e

sync pul s The hatched 15 area
is the color strlpe bulét aﬁ%kﬁerﬂﬂﬁ ﬁvaFﬁlﬁﬂ 'trlpecbv€ﬁttﬁﬂwﬂ ngycl es are
not shown here fOffJ§é b §1Ych that ichet JEROAER bk hbgurespbhsiveetentire

color purst 1s ee§$ s‘trtléi{é 5B§b§aéé¥£ EBQS ?é&?%ated in Figure

One net hod to def eatt process Ts
2B, wherein a port$h)¥ft(eﬁebﬁ l§¢r€erodyn1ng it to a 15 MH=z s:n.gnal Qr a 2

10 MHz signal.
. In any of the above embodiments, one may replace
the color phase lock loop with at least one stage of
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 defeatirg
the color stripe process. An input video sigmal "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 indicéting 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
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right hand or later portion) of the color stripe burst Is nmodified to
be in correct phase and/or negative col or stripe burst phase, as
illustrated by the absence of hatching. As described above, it has been
found 25 that if about half or nore of the duration of the color

stripe burst hﬁ,&,{;ﬁ,phase corrected or is blanked, the PCIVUS96/0/138 pe-
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

3? _adequat e. colox hd@xﬂ%flgga&t@tl‘&réﬂo%ﬂéaméﬁ&r@(izt Qndeh@data tlE.QxeC;ﬂ or
stripe process; here the centr ortjon.o e_color .siripe burst is
bl anked. The fi r sttt ¥ EBkE gb{’% ditgnal 1 ébc?:‘b’rrf‘%&neght%ﬁtjh‘gnecsorrect
phase; this showsthéatolidw b¥gstehsilecateder The |kt migalnésdtir be

present in order nigh for the entire duration of a lineldaving a coldf96/ 36174
PCT/ US96/ 0613 & it(Jk%ﬁhieve proper color functioning of the VCR and/or
tel evi sion sep., St¥iPe F&ure 2D shows a variant of Figures 2B and 2C,
where the first and | &stsgsend eHEPet fignadoFEpmsthe ROLPLHGEEIPHave their

phase ‘corrected, Dodativh arfokel 12 is ROpiked Lesamtiwvn Watle t(BBG) ncorrect
phase. As shown _; Dy € R8I Q¥kFRLELY 130BQEe #9 %R ot HR2OLAE Tile
color burst are to be modified. The LLG signal is

10 useful because as explained above in certain

" 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

15 Dbe 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

20 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.

25 An oscillator 16 provides an output signal having
the subcarrier fregquency 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 frequency from

30 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. _

35 A phase detector circuit 18 provides an output
signal which is either logically high or low and is
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remains at the incorrect phase but this still effectively defeats the

color stripe process. 10 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 forurfdsRedrd Ve functioning of nost tel evisi on BEWESINII8/CRs.
15 In Figure 2F the first portion of the color stripe bur st has
been bl anked; instead a few cycles of color burst of correct phase are

overlaid on the acdalakd the he¥liczoBtalipeyaetdutose. (CEBENsdnalni s Thasati on

they wll be % C{__Eg 5)%/94% ﬁoméhs%'/n péﬁ%%g% Qﬁ’at.c'trkfsé“'ctor ?SFof 20 the

TV set or VCR A port on O present
i.e. the central pBxipenbu¥sie hassbeen depegiad;inop PRELIHGT FiAPPe burst
has its phase ligerr echis ¢Sp ldeteeti®h.signal is uséfuyuwhedGthBows a | ast

and obvi ous vag an; daes gh :I.?c?caﬁt:.%?lsem:" b RO SLELRS ity Qgg h4e phase.

correct-ed, by repr aci ng or_alteri nﬂ% col or $
correct phase. known. FRigigisypica WHEFEJES RN REELIPR| at e to
the horizontal syrmmrpul 3esatiiths are dyﬂ;&mc,Rapleacaoal statoironaaty . phBlses col or

burst s througﬂgﬁk £t PRe é&gééﬂd% Egggc n Qﬂ%@&ﬁaiﬁ”@'ﬁ% B8 yge Phase

hor i zontal TV | | neo% SRy B BAERS ”‘%nd CheY e EYPASRLBY 1o RoBfoRSed | pe
bursts. For exanplim a.3§1nglé ¢:he:uim| or Thus i fhee lovirettipha® Figure86[ erd of f-
from the COr rfiblera®t 264 D e SRR EE 10h G 2NRrEROLI ¢ SalthiGe
- 15 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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correct color burst phase color burst by 180. One can al so repl ace all
col or bursts with bursts having an arbitrary phase, and then phase
shift -the chroma phase in the active portions of the TV Iines to be .
equal to 5 tRe,aiRide ary phase. This nodifyi ng ®PSEUSAEERe by
phase shifting and/or delay circuits and/or inverting anplifiers.

Wth this nodification, the chronma phase in each TV horizontal line is

180 of f from t habnai iﬁl@ﬁt&dhfai:ed) 1801&!:!@:&1@& pesessdethdabhenee i0 correct
thi's di screpancy,, e r ntal active
oPt iabfd'% Q E?'gg %S{:‘Jrlra?iy _I%F‘al-&\éﬂ'l% 'Véﬁ

lines by phase shiTting i 'S can be done by
switching in a phase é%.#etsearlbﬁddévﬁ beloya  the, MFL5358LEPRgI nal vi deo
active horizont alkitguit e:ltlhaesatnenua;emcdr @limitatdsheheodiofloed col or

bur st A%a' “sﬁz&lgpggék&léfsa By Qé@hﬁ&dfﬂegeﬂam%@u@@b&&ng a

sufficient rect o ur st ase hifting a

suf fi ci ent nunbeIStGFP?\P‘}ﬁﬁtl ?Gn?‘éFeFPﬁ%’svely °pgr tes pn ve the
hori zontal sync piokieostalh synat pAilset iremadiRtiedysprefmdictd encolerui t (whi ch

usual ly relies g 4BONLG-d eaad BY maaigﬁmgakhémmz&%h sgmdi sabl ed.

One can effectlvel renove ori zont al . se eral For
i nstance, one caRY-EfpFRaSF. the vﬁBrF?o’rﬁ ?/HE |§f‘§f‘§

precedi ng atlt eadpurd5. some |ocations of the col or strl pe burst. It has

been found that &RODMERAS 6y910§9e51r@rma§a¢h§mwl $€Sthe o
coi ncident with a band,of color BS bur st..vi de o ldsnes reSf_J ts.in a
copi abl e recor di REaRet ﬂ%‘iﬁ“z?&véf'gsl ? 819 e8f‘-|§b (S ﬁd‘ﬁ‘?&n?’é li ne

timng of the VCRhe3BLGReignadl, ohet mayestilrdtzwhich wideo ddnesstean al so be

done by narrow ngdahe h@ﬁd ZANcR pS¥PCoR WS ahi DEASIEIE to beWi th the col or

stripe burst | n?nsodJE n"i\sr esc%ﬂ)ed 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 to defeat the color stripe process as regaxds
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 reéulting 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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done until the color stripe effectiveness is reduced to the point it is
possible to nmake a copi able recording. 35 As an exanple, one may reduce
the horizontal sync pul ses down to 100 nanoseconds width. It has al so
been . WD 96/ 36174 found that renoving only sone of the

hori zont al Syr@ 1“.p‘yl ses coincident with the col or stri pe piowusserdeiises .
reduces the efY et ehess of the col or stripe signal. For exanpl e,
every other line where a color striped 5 burst occurs, the horizontal

sync 8U|ﬁe LS I enpyEghdrlcyMand oéﬂ%ﬁ sibR81s %F be ﬁ$ea3t?[¥éﬂraﬁﬂ thii ft
upward the hori zont nc, _. ses _precedj ng.t r.Siri rsts.
Thi s causes tﬁ%laﬂfc%fsgyﬁiglgag'pgfﬁg?g{lg 'Jfrzli?c[het %“%?%‘gu‘?éi ez?n%gtt g%t 10
in response to tH3ewaidesyeFighre 14 algpi dhuatranass@scircuit for (x her

met hods to effectjuaddadiodOyenite Jighaigntal defeat ThBCoPldS R t 0 bl ack

clip or anplitude_attenuate ... 1 he . | t hat the
VCR s sync I-, s%’f)%?eaﬁsosh‘owp F?nn% asenégaﬁlg%;%l%e%alslﬁgpﬂan%@l%% mIS

hori zontal sync pliweFicwrgst flis 4%t 46 eREFIOWRSSBA, 5B, Efhp1d0¥y 6Bul se,
when col or stripeshaw Sisriduge pigS@iilar versions dihehe tisduivveoset hods may
| ead to "pl ayabi I#{%u e 3 probl ens, due to the m ssing horizontal sync
pul ses. "Playa.lﬁltY" refers to the resulting video signal 20

i ncl udi ng si gnificant GABYuRKFoBestas yidge £rom R iHdeg: source ofsuclx agct i ve
video as cauged byabIeryievibieni d donventicyallypdesiedebpaadat frt. Thi s

causes some sync shown} to producé.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.S. 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 43) is
input to amplifiers Al and A2. The output of amplifier
Al is coupled to sync separator Ul which is e.g.
National Semiconductor Corp. part number LM1881 or
equivalent. Sync separator Ul generates a frame pulse

35 on line 16, a horizontal sync pulse on line 18, and a
burst gate signal on line 20. Amplifier A2 operates as
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separators in televisions receivers or VCRS to generate fal se

hori zontal synchroni zing pul ses. To-mnimze 25 such playability problens
one can: Add a pedestal voltage or signal such as a ranp of

0O IRE at the beginning of the active TV line to about 10 IRE at the
end of the TV'Q* pual | active TV lines; and/or 30  PCT/US#6HEIP8A |
ot her horizonta sync pulsemﬁdths to about 6 m croseconds. .

14. In video lines where color stripe bursts are present, add a del ay
Oflabo?t 2 ”icr35§CQ§ﬂ§ hEQﬁﬂplng amﬁma&lbbat bhée- aHae Ssbuééﬁeffﬁﬁﬁi ng

pul se ri ggered by e nc e n iling
edge of t he Rot Yot ses?% tsug'sz?ng ﬁQH%é eréﬁtf‘ﬁ’gg A% h@o Bé

-17- - Wooel Saperd at synccmﬂcﬁe%ttrq B BB?—g%f-hﬁ’ §§%ﬁﬁﬁég {Ln@ssessothe
del ayed col or IR i pe burst. 15. Heterodyne the color stripe

bur st "si gnal nto réhea O”gﬁ%&hg%sbﬁeglﬁéﬂﬂe'émﬂe ?82 %Odsuch

that 5 the resulta ne the
color stripe burseigeak mavinclude éﬂlﬁsﬁ@"@uéﬁsﬁﬁﬂ?eq PeeYaR- SYRE

non-responsi ve toage pulsed-@hickaiilsl damecbhok pérdipelampséiroudits be.

shifted by heterogynigjd itQofrdt 7 Tl 8heBheefonal of Amplifier
A2 is about 1 volt peak-to-peak and the blanking level

10 of the video output signal of amplifier A2 is clamped
to about zero volts. Burst gate invertor U20 is-
coupled to the control terminal of switch SW1i. The
clamped video signal from amplifier A2 is coupled to a
first input of switch SWi and to the "Clamped Video" °

15 output line of Figure 4C. The second input terminal of
SW1l 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
U100. 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 D5 ocutput 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 U100 on line 42 is bursts from

35 the input wvideo, with possible restrictions to
particular lines in the VBI. '
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10 WMHz signal. I n any of the above enbodi nents, one nmay repl ace
the color phase lock loop with at | east one stage of crystal filtering
such as a ringing circuit. 15 General CGrcuit Figure 3 shows a
bl ock di agram of an apparatus in . accordance with the present 1nvention
suitable for 09 ﬁ@Myl ng out the above-described methods fmmbsﬂlwtﬂ ng
the color stripe process. An input video signal "video 20 in" is
typically provided froma cable tel evision source, but possibly from

ot her sources such as ptfor burst %ﬁﬁégeﬂ)dk' d. Ft @BChaé OV andl MBorp! Or

stripe process_is_general l r.ded vi deo
tape.) The input Vid&o gf‘ﬁﬁ %‘ #Svﬁge 1 é"eESSBCEr%ﬁl? ,_‘1% Nt i

col or stripe |ocatdignaehdrphase constanpgg ﬁ‘@nt Fouah| ‘}°]ePrpr5(‘)'g“|13ﬁned read
only menory. e.g. burstanwEBRQ\‘icdﬂi'bﬁ’ﬁ m&wms&atsagnmm pgesentvhi ch of

the 525 |ines f thetwsglael eV| nglelgﬁ, g)g%%?ma%t‘;eﬁge )?r]gés are

| ocated. This ROM € pro rior to curt, and
t he know edge of a CrYFﬁéllmTéﬁtl Wné#ntlh’éi%l%lc%ﬂ-ﬁf-ﬁ% "Itkﬁf"stlsl s determ ned
by obser vathmjeihszbﬁfm@:ea gught ad ade REANCARB9S hadr EhBurst  col or

Four Vi Beo &1 nes AAVEHES! REFGLTY, sUEB Sk W eyBban #nfEPCl AR SABBE "\ Geo
lines without the temlﬁéilofs St |P6-é' Har s, c%%R?-edTF"r@ guphage sﬁ%ﬁ&?% ‘b? the
PCT/ US96/ 061380 WPH@6odEpdd 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 5A, 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 signal 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 controlled 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 intexrval. The non-inverting input signal to
amplifier A4 hence is a line-by-line identification of
the burst phase. An 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
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color stripe location fromthe nmenory 12 include a |line | ocation gate

(LLG signal indicating on which |ines the color burst is |located. The
LLG signal is thus high for the entire duration of a line having a
color -5 stripe burst. A .second output signal fromthe col or
stripe 1 oGS beépiggAdENOrY 12 is a pixel |ocation gate (PLGPCI/USIsHstRal

whi ch indicates 1n exactly which portions of the color burst are to be
nodi fied. The LLG signal is 10 wuseful because as expl ai ned above in
gertai n de][rbOdészHa% 9k adw iRV ehki efronl vy q@owﬁgm@fspe,aﬁm toh col or
urst is nodifie t rtl e not. Thus typically the PLG
signal is high f%%cg Q&El q?ﬁlni(%f a color stripe burst, but it may

of course 15 be hi ghAf GFCPPFE ‘@WP%“&UQ&P?B?F%@ sable §7°19% | pe bur st
where it is desirsatbdarriedi f.’ys andderieki ai sulveardier sigreait |ﬁm>rrcmlher stripe

bur st f%nvx,h orrtglg,gngga{:ﬁe t‘}:ﬁengﬁ_éﬁgpal stored

in a part of nennry res enoug to divide up the col or

stripe burst intdethpd 36 aPPl-"- e WEn FlBe’F%airﬁ)cTVf‘ﬁ “B-R®todi fy each of

t hose Segnenéchersnaes thﬁcmdlsomhbucaselwhéﬁrwet eblor Storipes ei ght
to ten cycles in hNEaBIEYEL Rvision SFRN Rl

I ndi vi dual |y by tﬁi&%t_d& Sl ﬁﬂe%sl An osmls,'or1 16 rolv es an

out put si gnal havFhgchieve Fl’él%'uﬁcélPF‘F'éPnF?%q?P@?fb? 97? ?f or

NTSC) . I0i s 18 diddmasgnc (deparag.osi gmah._Sg@mmlatdot? aed5 be for

nstance a phase packodddfla finftetitBgiirabll (G shot 8504 |Alifinatle MY
derive the subcarrjer fregue cy rom q__?lém’_%{ of the hqri zontal
sync pul se edges By horiz e?hgrﬁﬁrf A9 Y YRITSE3R equency
by f r equencyimusxviadl andéo:orthay peepdassynoqikilisespwinen dmtshe are int he

circuit to lock opnd Qrilde® §RHUEH:gmahar subcarrl er frequency. 35
A phase det eéh orC| rcy.t 18 I’OVI es._a ogt shot U§ gsnal I ch 4%)e|ther

| ogi cal 'y hi | ow e‘{’r?d°}1 ut termina igure
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 differentiation

20 circuit including capacitor Cl1 and resistor R1l. 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 LPF1l for filtering and amplification (see

35 Figure 4C). The output of filter LPFl is coupled to a
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PCT/ US96/ 06138 "called the color stripe detector (CSD) signal. Thus
when the signal is high it indicates that the color stripe burst has
been detected in a particular video line. This CSD detection signal is
useful when 't hggvepsirgieo | ine locations of the color stripe ®WELEMIE not
known. This is - typically used where the color stripe burst | ocations
are dynamc, i.e. not stationary. Thus use of the phase détector is an

alternative to therystal volehgé hedoridroliegnabeiiThtidreycar epéyationy la not
bot h used 10 in %i§¥ﬂ rcuit. Thus the circuit of Figure 3 is a
generalized represen Ion of “several alternatjve Its sharlng

conmon el enents and sHfvR KEPRLE O fdhe inppf, gignak 5F°‘Bu£b:gts%’§ LHFL,
expl anati on. oscilldmwrpieas eigldiceiedr toi theivide® horizdatak gymse 15

detector, the gout gij 551 INghc 0Lt drhiBRe VbE ShditaBtor vosofParator to

conpare the phase artlc col or at of a normal

color burst. If tReuwPl fe AR gl 14 FRURFEE ﬁ% H W@é’éﬁ%e, then the col or
stripe detector ssghaér:r:saﬂ cﬁmeqmemy teigneli ennbin® (76 2The @ividse-bwur st

present; if theresigg err\@élf TR 88Ckesdt@t its CLR&AUiIAR1SEVERP BalRCt Or
n

signal is a high m

| ndi catin e esence ., of color stripe
bur st . ??Wtshéﬂdap‘brtqroﬁ'abpﬁgm ‘v'\g %’é‘??e‘i}l

10 phase of subcarrier frequency on line 76. To correct -
this, the signal of divide-by-4 counter U8 is phase
compared by phase detector Ul0 with the normal burst of
the input by sampling at a video line known to have a
normal burst, i.e. video line 14, and holding via

15 capacitor €3. If the phase is correct from counter U8,
amplifier A5 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) Ul0 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 Dé of EPROM US.

This c1rcu1t generates the correct subcarrier
phase at the output termlnal 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 CW1l on line 94 that is used in the circuitry of
Figures 5A, 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
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nmodi fication circuit 22. This circuit 22 may be any 25 one of a nunber of

circuits, each of which perforns one of the types of nodification to

t he video signal as di scl osed above and is described in detai

her ei nafter. I n addition to receiving as inputs the indication of

t he presence o Ior stripe, i.e. either the LLG 30 SPOITu$96065138 he .
CSD si gnal , the G signal indicating whi ch portions of the color
stripe are to be nodi fi ed as well as the subcarrier frequency signal,
the modi f i CaEbﬁﬂtﬁf rt%d fmehsreofmt\éqs raka@ é&@é‘tsﬂgn‘iﬁg from tswnal 35
The out put signal e

caLion Chrgu |deo si gnal
"vi deo out" \Nhlch°F§P?FeEF§ﬁl % o5 &ha clocking"18'b - 20-
PCT/ US96/ 06138 V\@oﬁﬁteﬁm w:.th thm [ qutputasignadt ofl joanildater rVER. process

and hence is eilel @@'&éoxb@a buep&els@amer erahbybayeduaéée t@? are

As descri bed further ge ovgS téh[er atlon f § ttpe't er tg";tttenuat es
or elim nat es >t heBBPLRA = ngr %) dEFREE T4 FERFOR-Df the
color _ st ri peobtiputs dPD&G|TOePRAL i véﬂ@eaﬁp@ﬁl&pewokplm locatiomi zont al

sync pul se i medi ghgkYsigROadi #e @eséﬂtorp:.xel 18bht Dénd Within a0He bY
gﬁghr %Igngmt 2? 2?{ ég'g;gxhta?]}”ilnes thlpoug%%u%alfl:fxgsvti eeovleldo i gnore the

In addition to the Figure 4C output signals

10 discussed above, several additional output signals from'
Figure 4C are used in the circuitry of Figures 5A, SB.
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 output 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 Ui. All of these
output signals are used for various parts of the

30 circuitry described in Figures 5A, 5B, 6A, 6B.

Figures 5A, 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 5A, SB and 6A, 6B are
illustrative of various possible circuits; an actual
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10 bur st. Therefore by logically AND ng the output of the
phase detector (the CSD signal) or the LLG signhal with the PLG signal
one may sel ect which video lines to nodi fy and which portion of each
line is to be 15 nodified. As described above, it has been found _
general ly t'hag\?dgtéglf&‘adequate for instance to nodify as PCT/USSHPE3BS hal f

of a particul or stripe burst in order to defeat the color stripe’
process as regards that col or stripe burst. Mreover, it has been
found 20  experéf@Raiad lhenkBahiohd onipi SAblademeslzickledeptadionsn o of

the color stripe process,on Y, LEY =R I 10 e . as few as one
hal f of the col o‘?’ﬁ)%'f rlrspéShl?lﬁsfqg Fz‘a%lqjse if?' % %?%ét i63el def eat the col or
stripe process, i.e. The EizsbypfcdheseopiaBPits|RRRFUSESnAICoRYAR1E (o pe 25

under st ood that weasb rodtpatt eighal capodtl &} avdcerminalr 2edr dallee” both nean
that the resylting yideo 5hdnels eystantBeBubESLEARd 24na) \YReAd dahen

pl ayed back, pro§|%5§ a V|eméﬁ1q teIQV|S|qu$LQtur§ wW t hout _
substantial hue in PigwiedCsbyygelesting eoFher sthe f95P0cEEs ®Prhus t hese 30

terns refer to eiifesiae ol isiynal iow2 pdeldne)62fusing a jumpsf eRL.of t he

color stripe progesSad L i bibi t » S gnal
Exenpl ary G rcui ffgé 3%15&1&6 t@é]:_l?ﬂ%lr of 2‘6{115@@ iy SRS Q’fou%ﬂ@d Ldlgm

ures 4A, 4B, 4C il1uys a&e evera
exenpl ary cREEERERtAT, PADKRICh athepnates b ?ﬂs%;ﬁF%F §U§E§FFP§F
-21- 10 signal. Clamped video on line 108 and attenuated :

' subcarrier from the attenuator PAD are coupled to the
firet 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 U5 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 signdl 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 signai 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
jllustrated here, that puts the color stripe process
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frequency and other signals to be used to replace the col or burst

si gnal component in the output video of the device. Figure 4C al so
illustrates a circuit for generating timng signals to defeat the col or
stripe 5 proggﬁ%; provi de a copi abl e video signal theref PEWUS96/06138hus
Figures 4A, 4B Fi gures 5A, 5B, 6A, and 6B show vari ous

particul ar versions of the circuit of Fi gure 3. ‘Copy

protected video frﬁg‘qf;l tt‘ﬁggg%de?‘gfg%a(l&)mhl? sdfte Bt Eiseflét?l%gjo usi ng

C
conventional ly de hown 0 aseband

wel | known hyddaes have ReRp EFSPEEQEHgVﬁddeBnGSEB?Py the ftSH
stabl e video wt h $ﬁ)§niloIibaizsémd:deifdtje&mh.nsywhidndudeo 1$nbsameedarto

coherency, and | NOLules.hBe SN iRtk PFAGRSTsBSsEgRE I ARd above.
The copy protection my S0 Gl u e Epsggp sync and AGCé)U| se pairs

as descri Bed ??FQ‘H'@%BBW rBIREI 98 1,%8¥ 603 to
Ryan and rai sed backrguitclreplidces sl or atdéeestr. k;eahaunrlu&:ﬁ oPatient

4,819,098 al so to Joiy %trgyérb&%t ﬁmhenee&spa@aledvhaéel Bubput ef erence.

These pseudo- nc_an I b d usl t he
t echni ques descri b‘éﬁg P 3, sBu t@?ﬂ fSGTt fﬁ "eolor ﬁ%ﬁ% and al so
i ncor por at ed herelhuhyts eal’reresmtially Aluiblfne@r por at ed by reference are

U S. Patent Ngg 25 5 fd4dadR%f G Hd AbRe ebcmi&.ﬁs,Pehengl 15.-,&%;510 to
Quan et al., and U.S. Patent app)i atlo 62,866, filed by

n fi
wonfor et al. whi chPQISY-RYEstR fcc?‘ﬁ%%i# ﬁ%e’cﬁ ngﬁggﬁgma £t “f’et(ﬁ%l ques
relevant to the  inpemsmght ofna{emrmn 8@ the corrfiritsbbystbimceaghleo in

signal (see Figurejffd {c substantiiiily ekl bt el 1AFyaBHeAdordbe out put of

anplifier Al is coupled to sync separator Ul which is e.qg.
Nati onal Semi conduEY‘B’rpWBceﬁﬁrt number LML881 or
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 color stripe bursts with a known value
of 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 autput terminal of AND gate
U305 which provides the same switching pulses as does
control switch SW100. These pulses permit selection of
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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equi val ent. Sync separator U generates a frane pul se 35 on line 16, a

hori zontal sync pulse on line 18, and a burst gate signal on line 20.
Amplifier A2 operates as -22-

PCT/ US96/ 06138 WD 96/ 36174 a sync tip clanping anplifier. One-shot
U89 gener at es — aync pul se sanple pul se to cause anplif perussiosssbe .
cl anped at sync pulses to a specific voltage, i.e. - 40 IRE. 5

Sync tip clanping is desirable since the input signal may include the

above described pseudgngy@fanpied video STordil SS114U Gibeald dotiglisg £4Ck
porch clanp circui

ts . _to behaye | ncgrrectly. The qut sighal of
Anpl i 11 er 53 LT OHIPSE JORRLBRbIST PR AP HA S AT6r notPevel 10
of the video out pwlogi gnbtamfieanplighakrsefedtedcbunjpumber JPI,oedbbexr zero

volts. Burst gatgilgnuereRi d#ewks via atdHUaRdrt PAl s Cotipiel teramnal of
switch SWL.. The

clanped .vi deo sjpgn fr.om L ifi A2 i s coupled to a
first input of sviTPHk gﬁﬁ’ﬂﬂ} £ Fﬂé{:gﬁaéwg‘d v‘ggg%c'h IOIOSFEﬁ?t?i ne of
Figure 4C. The ddsonfitenpated godpnapubfarrier,Sthat six @fphegdmad ground.

Switch SW gat es idstt BRpTH e, PHLSENGOERd MimRkk deterntified BRUEPROYEO tO
produce a gated Q)g;I r _burst si

anplifies the gated 28 d?:%‘f"}ﬁsg alf‘??"%r gglg'fel é%%ngét%i%gﬁd%ﬁlgwt%ufe
ter mi nal SW101 is coupled to amplifier A35, which is a 10X C

1o amplifier producing a color subcarrier burst 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 color
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 wvideo 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 (dopiablef
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 wvideo field to produce a recordable

35 signal.
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34 is coupled to a first input termnal of AND gate U100. The ot her

I nput termnal of gate ULOO is connected to the D5 Qutput term nal of
EPROM U5 (see Figure 4B). EPROM U5 38 is a 525 |ine EPROM di scussed 25
nore fully later; its D5 output termnal provides a signal that is
typically highg P ‘ﬁiﬂ‘ the active field and | ow during tHaI/a896/06138a |

bI ankl ng interva necessary for the signal at termnal D5 to be
"on" during the entl re active TV field since it can be 30 programred

to be on during the t'A”Eo@i‘tkDQ:Td&:hnﬁﬁéofor providifg ai goplakbledAiddebe | ow
during the t1me Qigdld {i1ug zlemlfzg Rt chc?l%g geﬁlgﬁrﬂlss@wﬂw ow

during vertical [ n%ol nterva Ihes w col or, burst. The
out put si gnal frtﬂ’hﬁgé’@é?lﬁﬂ rsm%gulze?spﬁﬁeéﬁggﬁ fn 98lor BEFipg,ut
video, with p035|mizestrsestnyodo:mgs thds, the pradomiihgr VCRmesll mathéryBl .

'Pé_:l)’_; US96/ 061 3% \Xg éx&tggﬁ%ne correct the color strlpe burst line with

phase Ioc | pop U2 has a
slowand long 3% jiRcorEask aﬁhaﬁenbi“F§tDE)1%ﬁ'ﬁj\b %‘é} SHcATMH A t&’f out put
signal is phase nirfdsantitheosion m:zgpecbhnststuhapehave horHzontailt h :

i ncorrect phase ly)%gé pgﬂaeélér A %E%Qbe%afbtfshmahﬂéa éﬁﬂotﬂeeﬂﬁtsPLL U2

may alternativel cryst al ntin i on oscillator that
isy in & recordable cgéy. It s oulé: no eé Qat only some :

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 A55. 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. Switch SW103 grounds the input
terminal of unity gain amplifier A55 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

28 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 A55 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 v1deo

35 gignal eliminates the effect of the horizontal sync
pulses associated with the color stripe bursts, using
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I njection | ocked, such as the RCA CA1398, or a burst ringing circuit

such as a crystal filter. The output termnal 46 of PLL U2 is coupled
to a phase shifter [err]2. 10 The output signal of phase shifter [err]2,
on line 50 is a - stable 3.58 MHz sine wave CW2 that is used in the

circuitry of Ejoues,5A 5B to produce recordable video PCHPIEAFIIS
The above di scussion assunmes that the |ocations of 15 the color stripe
bursts are known and fixed. |If the | ocation of the color stripe

bursts is nmoving ligvelti Bﬁiftlng lcheahopizamall syne, pthese. cGher eﬁﬁes'@:s
nstead are i ngugibEdeRleAld e Dieddiibdiiss andiisy debect on | <
o_bu

done by conparing helnu rst signal to ate ggogé“ht’he
out put signal of PQ%&FPS@HSQWQ BriRg Anti-CopyeFPg 88 Figure
4C). The out put S:@i}ﬁ]ls" U.9f ppiteae mmma,llsllsss mq@ldedm QuanM—lz | ow

pass filg 2. bEFialh 4R, 1 094, (AidTiAnOLs SYkddBoBURAd by
Switch SW0 |s con | e y aninverse clanp pul se on 25 line 24.
Switch SW20 and c’-@&fﬁ%? C4 sanple and hol d the output of the 3 Mz

| ow pass filter LPF3 dhisnfjiftie technidue sis gacompiished|ias Foadlawa-i nverting

i nput signal to ClamReP 'vhéééro:ﬁ‘hhenf@alﬁr&‘ lﬂl@aréyw{bedodgméaf teation of
t he burst phase. An_ | ncorrect burst E Ee fraoma coéj f r A 9strjl,ﬁe si gnal

causes a differerft ﬂ)‘d"lsttaé‘épPB CERgRLRL oot summing, amg nal
anpl i fier A410harotliean inpet termigedr eﬁtam&sﬁl%a@é eécfenrglecteﬂrrspu fier A4
operates a 40 Giltpht debRGi oEhghtd ronme hibhOhayeshteahoa stripe . .

bursts are present. .The output .si naI of anplifi,er. A n s_a color
stripe detect|CN129 e(éggﬁ a{ c puf%e célg%&déﬂ% %@th

-24- color stripe burs* The output terminal of gate U120

may also carry part of a horizontal sync pulse

15 coincident with some of the coloxr stripe bursts.
Which lines are affected is a function of the timing
described in the fourth technigue 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 gsignal described above. The output signal of amplifier
A91 is typically about zero IRE to -10 IRE. When the
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PCT/ US96/ 06138 WD 96/ 36174 62 that is used in the circuitry of

Figures 5A, 5B to produce copi abl e signals. A second net hod

to generate a stable col or subcarrier is to derive a subcarrier signal
fromthe 5 hori zontal sync portion of the video signal. This met hod
is applicable WBSEséiher € i s sync-to-burst coherence, WhiROT/USI6NREIB case
when the col or stri pe process is applied in cable television

appl i cati ons. To achieve this, a horizontal sync pul se si'gnal on line

10 18 from synelaspetatoded/lsighadoud| €supXed through rédinteserand .
O eent | yoger a0} Re¥ 030t 'l DAL Syi1y, e BEABOLASAN L3 SHRC DU SO0

present during the vert énc pul ses
when both are i nduring; RePoyigion |°r¥p8¥ alYyidhe °PQ-°r Stnpel'%‘ré tput ternnal
of one shot U3 (Qdmels, gdeperﬂﬁng uponi the ARy lletred butpit ioEpghteer m nal of

10 bit t I
2oupl el:l to a ?rarretzglrjl se ou @gu{ﬁe ehgﬂ%o#ﬂdﬂtﬁa s%c% a@o%ﬂ%sby way
of line 16 and a%iﬁ’ﬁ’@ﬂeﬁf’?aﬁ%rf“}é duggtiqn t°’ﬁ ﬁ’é‘P’GdPF\gl‘i,saﬁéﬂfFPf—é)Pna and

resi stor RI. Tha’he amootit pof cligpdhg ddrdtlidn tdependseon lhef apdlatf0 bit:

bus to EPROY | ﬁ’ﬁf %@rmd i gh or

| ow | ogic | eveI S Wt alﬁ‘t% tglht5 5 arh ‘Til%%&)ts rfﬁg out put
ternminal s of EPRAAYFdapiepidep ’23-9“""%7"1]3‘3% & waRa CH'PReé]r m nal D3 can be
hi gh all thelei nthorizontal hspichhonindng spigrdalen of the TV field. The signal

on ‘terminal ‘D3 cONt rOhs eLhentk icethliul OFF YroRfucill§ a recdsddhybl op Us Q

out put. One shot U3's out fermn he clock input

termnal of phas&i$igo °BE$‘éEt’cﬁ tq e l‘F‘PEﬁ)tEUéi‘e H%EFEBn?%\It}?ync edges from
one shot U3 lsstiziontplf yme iilseki assodicated puthsthpaololr 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 switch 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 U123 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 wvoltage to video that has the

35  horizontal sync pulses eliminated. This added offset
voltage allows the sync separator in a TV or VCR not to
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divider U7 resets flip flop U6. The output term nal of flip flop U6 is

coupled to low pass filter and anplifier LPFl for filtering and
anplification (see 35 Figure 4C). The output of filter LPFl is coupled
to a - _ : - 25- WD 96/ 36174 _
PCT/ US96/ 06138, 0gr36174C' YSt @l voltage controlled oscillator RMIUE#IEI ng at
14. 318180 MHz.- As a result of the input signal fromfilter LPF1,

oscillator VCOis |ocked to the video horizontal sync 5 pul ses. The out put

termnal of oscikhat@rat/Gided levels GHUsA b9 diysiify Byrdz6ntal esydd to
produce a 5#1999%9 er frequency signal on line 76. The divide-by-

4 counter U8 is res at its CLR ternmnal every franme and results in a
0 or 180[err] ambi guiT9 QWQWec%rY@&a%PedBﬁgé% Hrizgpehe rreFiv¥e equency
on line 76. To @anhe8cdf the aicBive fildi ghal activk \Hoddzbytdl chimg er U3 i s
phase C a y e _de it H)gj t _ t he
| nput by sanp in&sgfga;@$%§%m%i%ﬁgﬁﬁgﬁﬁggthaeé a q&;q%%?%g fgﬂgit, I . e.
video line 14, aRf EBROMWQ axe1bogicaldycicoppiesd by ANDLgabe¥467 s correct
from counter U8, with thepdidriadr abextniimsls D4, | ehich dindiaaties heheut put of

exclusive OR gate 9, :He#ptlﬁ.hgvf&t_aéir}ﬁ'lsqhaQEeOéuﬁﬁlﬁ: of gaPdlBig~ Signal of
counter U3. |f the phase_of the . \ ] .
' is provided to a current mirror including transistors.

10 Qa and Qp via resistor Rped. The collector of
transistor Q, feeds a current mirror including
transistors Qp and Q.. The collector of tranmsistors Q.
then injects a pedestal current 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 follows. Clamped

25 video on line 108 is coupled to a chroma band pass
filter including resistor Ro, inductor 14 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 A98 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

. SW1i23. 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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out put signal of counter U8 is incorrect (180[err]), phase 20 det ect or

(PD) UL1O supplies a voltage (via | ow pass filter LPF2 and switch SWDO0)
to anplifier A5 such that the output of AS anplifier is high. This

t hen causes t he out put of XOR.gate W9 to invert phase by 180[err].
Switch SWLO i syiehdésd | €d by the signal at 25 term nal D6 RCT/EEDAENIAS. .
This circuit generates the correct subcarrier phase at the out put
term nal of XOR gate U9. The out put signal of XOR gate U9 is coupl ed
to phase shi Ehe¢ U=uY lwhichhgeheddtids af 4[wictdsdcorml pui8eMHz subcarrier

30 signal CWM op_line 9 i | e, £l [ | gures
5A, 5B to generat grﬁe%?rélr%{] ghreegf)%glegdgg ogu%}ggutﬁgs%igz%glltg} 53.(11:6

Addi tional circui irgut eimnpal-e ARD| fRie I8 geperates a Gomkrel #hnak ne

out put term nal s sérviidrinrswiceupkenl B3ogital hesmizionitalon ofiethe xel

| ocation EP u7 4 ndisvigdu | e b ing the 10
bi t ROM U78utput s:f.é}fgl o¢ aﬁep%lg&g bs85 aﬁ&cﬂv%q)glG%ggﬁ\;ﬁéi .
PCT/ US96/ 06138  outpelo mtaalucs RFPROM MY WRdrkats 2t 9®Mde signals fromthe
out put term nal otrepheseritind/domedlotacicnsgofOcblor stripeuminsesU60 with the

out put signal of qggkd | ator \égg ibed arel0 bit bus output signals of 10
bit counter U60 a(r?ee i' coupﬁe rtloet he address, | i nes of EPRQMV U70_to
gener at e The output signal of switch 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 SWi22. To
control the color stripe burst phase, switch Swi22
couples via jumper JP207 the cos(2wf  t+¢) signal from
Figure 4C generated by frequency double amplifier A10

30 and phase shifter ¢4, or to shift the color stripe
burst out of frequency range, a cos(2718.6x10°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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out puts DDO TO DD7. These out puts (pixel |ocation gate signal s)

represent pixel locations wthin the hori zontal |ines throughout the
video field. In addition to the Figure 4C output signals 10

di scussed above, several additional output signals from Figure 4C are
used in the ciyeYkdeim Of Figures 5A, 5B. A first grouprefuskesss

I ncl ude: (1) t he DO out put signal of EPROM U5 which provides an "al

| ocati ons” i ndi cation of color stripe pul ses designated ACSL on 15

line 100; (2) themBitiplipit 282008 »ofarpRodhib v@thretl_ to th@l §¥intlAS oa " Sone
105 and (3) the Sippuros dniiy kPl of sl LAFE, AR Ble i 08, '
provi des an $;eﬁﬁﬁ*9? PP€FH"s%ﬁRﬂii:aﬂe@?iﬁﬁﬂ%ﬂf@AP! Bhe | euiputos. 20
These signals cor sbgqm‘ncbft gatkeUs 05 chdweselri, othgadwtput sighgbDabf of Fi gure 3.

Addi tional ly, he{nﬁl% li(hep 2%2“9%' écﬁﬁ‘ﬁlal o> ¥8for str:.?%w}.]? %ﬁ% P ygnal

rovided on line 18 ontal sync out sync
geparator UL; 25 2 gaArertedarpier §@Fﬁﬁta@ﬁkﬁuﬂr Gﬁsﬁ?ﬁﬁséEBQAbrOV|ded
by the output terandathmee ciaep tahqsla:ci]xc&r bAfst afwkdudhcy plus IRIEREXCGATE

output signal proghdsd di1e B 8bs 0RHFE, £4ga)0U" BHE SEEMINHu1gdpplesynC

separator Ul. All t out p Tragk Piots parts

ofpthe 30 C|rchFr?PQéiga'tBea°VrP?§§yﬁ¥§gegﬂpPEﬂ3 éRw Bpss filter

Fi gures 5A, 3@ antPB hagBaskow off | Hresquexeppbfirabout 5 MHECsb ttshatothee t he:

col'or subcarrier EHPeé’tﬂl’%{essbgﬂéfsburst 96866 15@&@&&1“ L various

nmet hods to produce o) ut si | recaor eocassette
35 recorder. ﬂé‘fﬁ:‘g‘ Eigap g gA#“EI?%?ﬁd%i %é"?zfr‘*els °°“P3r?‘hstl°r ative of
vari ous possible éwlexﬁltes‘ AgA bbatudbuffers the output signal of low -27-

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
signél of multiplier 282 during the color stripe burst

20 time, as determined 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 color stripe bursts and then modifying the
chroma phase to that of the color stripe bursts. The
clamped video signal is provided to phase shifter U7s,
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 SW124,
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circuit hence would only include selected portions of what is shown in
Figures SA, 5B and 6A, 6B. The first of these circuits produces a
copi abl e ~video output signal VI.DOUT 1, at term nal 200. The 5 wuser can
select a suitap garrier signal generated I n Fi gure BCI/U§9686138Ct i NQ
ei ther the signa on lines 94 or sighal CA2 on line 62 using a

j unper JPL. The output termnal of junper JPl is coupled to an

attenuator PAD V"hicﬁht%ifé&‘%geihéhﬁu§§i @sigﬁf)%! ﬁ‘%ﬁl&' théit %gal :

Cl anped video on Iine 108 , tt enuat e g
attenuat or PAD ar Ehéﬁ'ﬁﬁﬁ?e‘&a‘%ﬁ’ A¥ing ineqch lipg <& Lhe Tl‘{mfod_'tggdof" switch
SWL00. Switch SWeolor buyxs: hemingl the phasen ofutheitcalamistalipe baxet Gat e

DU‘E)851f EPROVIW th orgminakiy t&h@kteﬁh.et@fsﬁﬁcﬁl IlvﬁQE @Hékplied_&?-noghaghg& :c' ne
o] catryi a bur, gate.signa . .depending o

t he progranmi OFE’FhSTM"E@.e° ﬁav’ﬁ‘% atcrli‘e}}(’i ﬁ%ﬁz?n\(ga% Q&Peopﬂiﬁf) gat e
U305 is sel ectshifked c timmduddugt bhe hretios chrgpl tvh mated the, t he
SCSL signal on |ipmak@2sRist ¢ €BE sb0OR| st¥ipel BorsP, wiithi$iogad is

conbi nati on of | unper égz and junper JP3. This circuit permts
the user to sel ect®FraRs"" | ines of the recordable video output VIDOUT 1
at terminal 200 whighreade ildupbrated § GIrgudkefr E3iRsArrier pyrst

signals. |f ltibé A@geﬁéﬂﬂ@iabﬂ %i%ﬁbﬂfteﬂe ude otba plfsa _chahilellbbgearoat put
color stripe o AFeEseERb,Resbatel ¢ o beidn SifflcrdSn YIERS
the recordabl e vi ¢&¢ shepetdegcmdibrd] cirepifdas iBoPRe @Rpdimentc gfoEheyr st s
on a sufficient nurReht®bnVi dee bubpattoigihl fyohsémwstsimdd War eguce or
nullify the effec%%g%&etmg is provided to a 32 usec 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 amplifier
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 Us8
provides a signal of 3.57954 MHz which of course is ’
exactly the desired subcarrier frequency for NTSC
35 ‘televisgion. This signal in turn is the first input to
a color phase identification circuit U70 (similar to
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color strip process on the recorded video. The ACSL signal is
preprogrammed and i ndicates the video |lines which as determ ned by
observation have in turn been preprogranmed by the color stripe
generator. 35 (The color stri.pe generator is the apparatus, not
illustrated ' h uts the color stripe process PCT/US96/06138

- 28- %”'ﬂgﬂgﬁp Pe P

PCT/ US96/ 06138 into the video signal.) In sone cases it is not known
which lines have Dean AR 94 2igRFe ®RNduwhieR HFvidR3 as adi@put s used to

determ ne which V|deo r | f the
CSD signal is 5 t@ffrﬁg(r% glfltﬁ"&?@ron?%;? dé) le&w/ngu%aée&%@& dt he
circuit replaces etlth# ohheirednput tRYMEPALY et¢ﬂ?1red E8FBRCStFALRE bur st
in the recordabl e% N S8 Qaridt! tiébuency \BudddErier sfich ddwi TwhEieldectas of the

col or stripe s are essent) ch of the
above techni qt?es {El'ﬂii%ﬁ gsnc§1em3 ?hrgéél%rggéob&&g Stujbgzgf r%iﬁg ca‘? HI%I?’RO\/I Us is
programmed to sw depe via vertdgsdgayRf %iSBBFFlEPFQngI§§eSHFP%%t burst in

each line topms Bidrsaland/beduesystalhuphasey Iduk dobprcircuitstri pe.

process. 15 A segond Cil /t ol Hap ge t put
| e o¥li out pu

signal VIDOUT 2, at te mqh pﬁ%k ﬁ'ﬂé g’& ?r@té@&% svmt'(tﬁc es |O?1s phase

shifter during th@av¢@%oﬁ451ie§15 for 1nh1b1t1ng video recording by
10 means of phase modulation, typically for bands of four

to five video lines of a viewable 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

onIy 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 color
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
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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 SWO02 is

cl anped video on line 108 whi ch contains color stripe bursts with a
known val ue of phase shifted color burst signals. The second i nput
signal to svvit%,}?]gq;?,g is the output signal of phase shirCross6foenss | 3,
which is a phase shifted version of the 25 clanped video signal. The
control termnal of switch SWL02 is connected to the output term nal

of AND gate WHAS pHALE Mndi\tdes EDELSAE by h! BHhE P WoriT ot alioes
control switch SW.Q0. These pul ses permt_ sel.ection of enough of a
corrected col or b&ﬁ??so?m'efs“g’r?ﬁcil |t§ H;in% ula%&f’?ect phase in each line to
substantially reduce ofhis disqlidsufrg taeilbliadrativepangrenieddmiting; A
third circuit for mnekkd MehIFicAtioAbewylTae apparebt PEd SedXiladds in a

| arge“anplitude of, a,correct burst signal the ol qr striped video
and thon 35 St { SRuSTRSTh b AT SHECBErE Y STa PR i eBe o
This circuit is addenpppemrdsf @dafigsl ows.

- 29- W06/ 36174 :

PCT/ US96/ 06138 The cl anped video signal on Iline 108 is coupled
to a first input termnal of sunmm ng anplifier A36. The col or
subcarrier signal selected by junper JP1, either signal CWM or CW2,

via attrenuator PAD is coupled to an
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5 input terminal of switch SWO01. Switch SWO01 sel ects ymmnﬂﬂmlll
col or subcarrier, that is at normal burst anplitude, ,
determ ned by EPROM U305 as di scussed above. The out put t € nitnal®

swi tch .SW01 is coupled to anplifier A35, which is a 10X 10

anplifier pro 9%61;}4 col or subcarrier burst signal 10 RCTRIRS6/06138

normal anplitude This anplified color burst signal is coupled to

a second |nput term nal of summ ng anplifier A36, where ° it is
sumed with the chanpgghw. deo si gnal on line 108 15 containing col or

stripe bursts. The out put ter 3

coupled to a sw tched * %Qh?ét%f reﬁ'c?l"ﬂlﬁ? %esf“gagiakbg %‘?‘% or

and swi tch S¥aOtdhe &qlpchbmiomﬁ a yaAdepos wlbythﬁepbasgt gat e

Z{/\%gil 2; om syne rtasaa:t[f]éﬁn %lélaé qu:ﬁﬁbemh?n%%&aha@oof Cldosi ng fw tch
attenuates ou e g e

duration of tRe SCCeB# g?%" recoa%hg’%%l ‘s’gltf'] ef de%’ El%zgl’%ﬂéé]ny col or

stripe bursts preﬁéﬁl’m@rpqmlﬁmﬂgﬁ FESPSi ghal . The out put of the
switched attenuator is cougleedrivinffy imamhlichi Pine¥4éf vhechidsoa unity gain

anplifier, to pr ov o] b uLp al.'l)_g_lgé nal 218.
Note that switch S\/\104év£na§'hmc1§uis'xg% Jﬁ??%’ %t“gd&ﬁl tu §sa£r%§écfgg:'tlon can
be cl osed during sone @dall of the col or stripe lines and al so during
a portion of atche color 30 wedisyind tdacindunedtphgmeododalatien ainla e

(copi abl e) signal, gt & Lsgfttt\igfet pqpag%ﬁé%%yosn aE@éQ@ab

anpl i tude col or burst VI a anplifirer burst applitude .
reduction can be done %9/3 SFFP 19 (e the Vl@?‘ae?}qniaﬂleEaFnb% ke field
to produce a recordable 35 si gnal .

- 30- 2. The method of Claim 1, wherein the step of
15 determining comprises the steps of:
storing data in a memory indicating in which
predetermined lines of the video signal the
induced phase modulation is present; and
accessing the memory.

20
3. The method of Claim 1, wherein the step of
determining comprises the step of sensing a presence of
the induced phase modulation line-by-line.
25 4. The method of Claim 3, wherein the step of
sensing comprises the steps of:
for each video line, comparing a phase of the
color burst of that line to a known phase; and
if the phase of the color burst differs from
30 the known phase, providing a signal in response

indicating the presence of the induced phase
modulation,

5. The method of Claim 1, wherein the step of
35 modifying includes modifying less than all of the lines

in which the induced phase mecdulation is present, but

~40-
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X\Df gﬁlr ?ﬁlzgchni que for providing a copiable vi deoPCT/ Uglggﬁ]gn“m ||ujmu“||| “ |“‘
renoving the color stripe burst and/or the horizontal sync®putsées

preceding the color stripe bursts. By doing this, the recording VCR
will not try 5n, ,k@% heterodyne correct the color stripe burspcigsseoersst h .
an i ncorrect phase burst signal. Al or sone of the lines with col or
stripe bursts that have hori zont al sync pul ses or color stripe bursts
bl anked out resul tsSxffic:LeﬂtncE peol Al ess At the Shexdptdbdenetiadot hat only

sone 10 of the ral, gy.é{ﬁ 4 3 @keSync pul ses are narrowed or -only
7 e F ke

sone of the rel evant ripe ursts are narrowed to produced a
recor dabl e out put. Acircuit for inplenmenting this fourth
t echni que is.as fell owhe Gextpddofi Clatinos, | wherd)8 tle euepl o8 to 15

resi stor R107 Rled to unity gain anplifier A55. A
conbi nati on ofg,wl ﬁ%déayi%qf%a%% Gate U120, %garéper JP5, junper JP4,

and OR Gate U130 provﬁifé‘oerﬁﬁéngl i &P'EFE SR ‘out col or Stri pe
burst and/or the horizont alregammpgl seslgasicedpagtt o 3k codelrobusst i pe

bursts. Switch SWO03 gfojdds TQUBf the 1&ﬁé§19§ihcﬁhé“ye5$rg

anplifier A55 whenever the se ect ed S or burst mterva?s are
sel ected by the e PRl tRuTsk IfF"ﬁgﬂe%%vén The tim ng conponents
descri bed above may bI ank atdsetitdngoni phasalofptheegemerdlied colber stripe

burst signals during apL,Qr AN Rt QE fhtervalBO6E | QMn pvﬂ{tﬁ:l%obfrt%” pe

burst period or its acco nyl ori zontal sync pul s€. The out put

termnal of unity gai nfigdds 9 rth,&5§ peoviiamel .

7. The method of Claim 1, wherein the step of
15 modifying comprises the steps of:

) generating a signal having the color burst
frequency by multiplying a frequency of the
horizontal sync pulses to the video signal; and

replacing at least part of the color burst in
20 at least some of the lines with the generated
signal.

8. The method of Claim 1, wherein the step of
modifying comprises phase shifting the color burst.

25
9. The method of Claim 1, wherein the step of
modifying comprises: '_
generating a phasé shifted color burst
signal; and
30 inserting the generated color burst into the

video signal.

10. The method of Claim 1, wherein the step of
modifying comprises:
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recordabl e video output VIDOUT 4 at term nal 220. 30

illustrate other circuits to use the col or subcarrie |m“]£ml lﬂuﬂm"ﬂn
generated by the circuitry of Figure 4C to produce recordabte ™

(copi abl e) vi deo out put signals. A fifth techni que for
produci ng a r qg@bdkelae Vi deo 35  signal elininates.the eff@CT/USY6/06138

hori zontal sync pul ses associated with the color stripe bursts, using
-31-

PCT/ US96/ 06138 WO 96/ 3617delaying h€VEtasthis Poirgibh eofh ahiez artakesync

pul ses. The effects ﬁdgﬁréo%ﬁkgnsgkfé%&g B, dgﬁ%éc}gﬁqnddlfgyg%hﬁggend

Appar atus For Di spl ayi g ection’ln

pat ent Nunmber 5,194, 968 ee%u#dtbs indwcer Rhasg modwlalidy 16, 1993, and
whi ch is incorporated by ref erence. This fifth technique is
acconpl i shed a@s follo d |€m | i g@_@, HTY 4C|s
coupled to a fi I’S?Yil n ter%g'ﬁaf’f nP'lo Qﬁe I f| er Agg'gy%'ﬁ

ot her input ternBetiep & 1'+°f P€F1K99V+§e%(ﬁﬂ’r'§ Bd" ¢ © r°“‘§nsaﬁf*'f}i':|t
term nal of gate U120 which may contain a posi tive going horizontal
sync pulse coincident ;uit iy, metho‘&obfrcﬂf-d RS RHESLin HiR %EPUBft erm nal
of gate U120 may aI so carry part of orlzontai Syne pul.s _
coi ncident with %réf'—”f‘ﬁec%r&?e& PFOEL figsignal Lrom a ”gna

10 source.

13. The method of Claim 1, wherein the step of
modifying includes the steps of: '
determining an amount of phase error in each
15 line; .
adding to the line a color burst of a phase
opposite to that of the determined phase error;

and
after the steps of adding, attenuating an
20 amplitude of the color burst portion of the signal
to a normal level..

14. The method of Claim 1, wherein the step of
modifying comprises the steps of:

25 generating a color burst frequency having an
amplitude greater than that of a normal color
burst;

adding the generated color burst frequency to
each line; and

30 after the step of adding, attenuating an
amplitude of the color burst portion of the line
to a normal level.

15. The method of Claim 1, wherein the step of
35 modifying includes the steps of:
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Which lines are affected is a function of the tinming Jﬁﬂlﬂ”i""!l’lw?lm
fourth techni que above. Thus the llevel shift of the HOWEEGkRIAREISYRG ITAI.
pul se may occur only in.a portion of a specific line or in the
specific 20 lines having color bursts. The anount of |evel shifting
may adj usted tWwoRésgduce the anmount needed to produce a BCGILSPESHISc

vi deo out put. The out put of term nal summ ng anplifier A99 250

provi des the recordabl e video output signal with level shifted 25

hori zontal sync pul ses. generatiny % Xlilrst ecdiiorm bexrsitosignall utavinag

recor dabl e vi deo _si ' s 2] i1 fs

hori zontal sync pul sesasgggg%i,gﬁg%&vﬁ ﬁ@t Eg&goc%f;?:rg rl?l(ggcga bﬂ%ﬁ sts by
clipping the associ at ®PMSAFEBRE al sync 30 pul ses. The sixth

t echni que is acconplished genéoatiows.a Aecond egimyr dunsgi sggoal chatingncl udes

anplifier A9lg traRgr$b0f SBde ARGaresistor RS. Amplifier A91 inverts
and attenuates the logic le 8[ of e ,q:ate U120 outdout 35 si gnal

th
described above. The out pBBILPg e JitghpPPfiggeond CoAeT PUTRYypi cally
about zero IRE to - 10 digBal®¥htn tliee color burst portion of each video - 32-

WD 96/ 36174 line. PCT/ US96/ 06138
cl anped video signal is coupled through resistor Rs, Its horizontal
sync pulses will be.clipped to -10 I RE

10 16. The method of Claim 1, wherein the step of
modifying comprises the steps of:
measuring an amount of the induced phase
modulation for a line, relative to a normal color
burst;

15 generating a color burst fregquency signal
having a phase opposite to the determined amount
of induced phase modulation; and

adding the generated color burst frequency to
an immediately following line, thexeby to cause é

20 swinging phase of the color burst from one line to

| the immediately following line.

17. The method of Claim 14, wherein the steps of
measuring and adding are undertaken only for every
25 other line having an induced phase modulation.

18. The method of Claim 1, wherein the step of
modifying includes attenuating a color burst portion of
the signal.

30

19. The method of Claim 1, wherein the step of

modifying includes eliminating.

20. The method of Claim 1, wherein the step of
35 modifying includes:

-3~
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during a portion of or all the color stripe burst lin

the logic level output of gate 5 U120. In addition, eacmwmﬂnﬁmu Iiumu
pul se may be clipped for its full duration or part of i*tscdukathorf. *
The arount of clipping duration depends on the ability to make a

recor dabl e CORy ifier A77 outputs the recor dabl e vPCEBS96/06438\|
VIDOUT 6 with c‘fi pped 10 horizontal synchroni zing signals. A
sevent h techni que for producing a recordable video output is to
elimnate the effect of thgn thodeoniinest af w@wmbsgsgmcm aﬂﬂd,wvith t he
col or stripe bur sts, i h Y., es.

This is acconplished as fofl%ﬂ{llé'jee({| s% ﬁﬁﬁufé’%i&f”l ?Jé sel%r#a on I|ne 108
is coupled to a first ingyging a Rh?tsﬁl H‘afiu?)?t%‘mit@ﬁ‘ S\/\124 The second i nput
term nal of switch SWaddifyinmupl phlabe of va dhiretla hixt | i tvdldedy nc

signal which gs provi (@33] UL et S£PROM U70.
Svmgtch SW124 |s Eontr%%ﬂ%x E‘pt |3?1%e gf t%énﬁ%mgétﬁloaut term nal of AND
Gate U123 that ANDs t Heedulat 1‘be-r| zontal blanking signal at termnal DD4 of

EPROM U70 and the active field lines output signal on |line 64.
This seventh techni queyqusesnt hﬁetqigdogtf élgﬂﬁlho h%§ellgaé}ge t.g control
switch SWL24. The resultant on an I nes termned to

have col or ST IR %chs‘f‘{frﬁls? thhﬁgc%l%‘?ffﬂﬁf'g’f‘t Pabak #higs
wi dened hori 20nt ais shews ¢han akit exf the tdhes T siodifying Wo tallgei n

ampl i i er AS3 cOUpLELddiphBrO RN UEBREIRP coWePkbadi th the wi dened

hori zontal synchroni zi ng signals to th Figure 7 shows
a circuit to inprove playability in conjunctlon with elimnation of
hori zontal sync pul ses32. Théymsdaidhgfaflainsket whereigethe stepeooffhat has

the 35 horizont %o&yﬂﬁrﬁuﬁﬁéﬁadﬂ 'td@d'iv%RHg oﬂ-ﬂ % pE¥ELRdSY colorVol tage

aggoms the SYBC sb qgéufﬁ'any partlcular v1deo 11neJ thereby leaving a

remaining portion of the color burst with the induced
phase modulation.

23. The method of Claim 1, wherein the step ‘of
20 modifying includes attenuating a horizontal
synchronization pulse present in the at least some of
the lines.

24. The method of Claim 23, wherein the step of
25 attenuating includes removing the horizontal
synchronization pulse.

25. The method of Claim 23, wherein the step of
attenuating includes narrowing the horizontal
30 synchronization pulse. '

26. The method of Claim 23, wherein the step of
attenuating includes level shifting the horizontal
synchronization pulse.

358
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\zﬁ) \?i%gflrgvel s caused by mi ssing horizontal synCPCT/ Uﬁgﬂwmmm III" “IIISHM

generate a voltage pedestal during the active lines of the act'lvé

field, the active horizontal line 5 pixel locations indicated by a signal.
at term nal Digryeemssrza0f EPROM U70 are |ogically conbi ned byPANES§46188 U467

with the signal at term nal D4, which indicates the active field line
| ocations. The output of gate U467 is provided to a current mrror

i ncl udi ng transi st or 7.0 Th&) wethodirsf Qlaim] 2¥, avherwiint theRpeep oflfhe
col l ector of (o] o I ncl udi ng

transi stors Qerrf an g ing‘%ile cgﬁqggug? &;{t rar?sq:nsb[ g%g' Qerr]

then injects a pBaEkiontad,pPYRARTOR AL BELPeRss to add a pedest al

voltage to the clanped video input. The 15 out put signal (via a buffer
anpl ifier A4Q) then f A0S the metib® df1 14! PUSHIAHEL0RbRbr Y1y AfleS

clipping,shifting or ankl ng circuits descri herein "An
ei ghth techni que‘*fiﬁi’s jduci ng a recordable 20 video output is to delay
the color stripe burst soadding a pedderadueighal o mddgecbive eidro st

det ection ci rcwﬂﬁ%s R ﬁﬂée‘gﬂélgls\igﬁgyseaﬁye col or burst to
“drop out. tec ue 1S acgonp §g%d as IIows Cl anped 25
video on line 108 is coupleé‘Be{‘Gl’agc?‘qu}’r@tﬂaﬁfé L3 | lter including

resistor Ro,10 nduct orsynthaxpdizapion tmrlses otlEr syhkn Gthesei sebjecptto
termnal of switch SWg3.grlBeof attenuating, to at least 6 psec:

29. The method of Claim 23, wherein the step of
modifying comprises delaying the line by at least 2
15 pusec.

30. The method of Claim 23, wherein the step of
modifying comprises altering a frequency of the induced
phase modulation to be different than that of a

20 subcarrier frequency of the color burst.

31. The method of Claim 23, wherein the step of
modifying comprises heterodyning at least a portion of
the induced phase modulation to a normal color burst

25 phase.

32. An apparatus for removing phase modulation
induced in the color burst of a video signal for
inhibiting the making of acceptable video recordings of

30 the video signal, the apparatus comprising:
a color burst location indicator circuit; and
a video line wmodifier operatively connected
to receive an indicator signal from the color
burst location indicator ‘'circuit.
35
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ampli 1§ or CA9B. The ouLput Cerm nal of 30 - amplifer A9% | HIHHI]HIIL[II}ﬂﬂIﬂHIII

delay line 276 whi ch del ays the chronma output of the band¢pass " i Ftet
by e.g. 2 m croseconds. The output termnal of the delay line 276
I s coupl ed tovﬁ];s%md i nput term nal of swtch SWL23. pEImus96k61S8\L 23 i S
control |l ed by e output signal 35 of AND Gate U278. Horizontal sync
pul ses from sync separator Ul are coupled to the input terminal of
ggg;U896/06138 ﬁ. The apparatus” 3f- C%alm 32 wﬁgkéEH:¥®£74 |

shot erate cLoggeqnd pul.se
triggered by the ¥H9359F éag%a%% ‘ﬁgf&gﬁﬁ?l%ﬁ’f chs%iges a‘ﬁ §fignal AND

Gate U278 gener atphase coduletion gimbpresentor switch SW23 froma | ogical
conbi nation of the 5 output signal of one shot U505 and the D1 term nal
out put si gnal _of EPROXI ich is ep sone | ocations
of color striPe Lines>%: parz??u%eg Jbaatina3 (,,ﬁé_?@}_ﬂrlﬁ, The out put
signal of switch mmcar tay@@lmée%@lmﬁmqm'r 5-!1 which de&o stemed havi ng

col or stripe burdsta lndlzaelﬂglﬁyeﬁhenl Dindwirde iindaoéd gsHet ed by a VCR

Therefore the VCR i responsi v tothe | i nes havi ng a color stripe
bur st. Amplifie cib"f%&?ﬁ ég pﬁ,'se% out put signal of switch SW23 and
provi des an out put .
10 35. The apparatus of Claim 33, wherein the
indicator circuit includes a phase modulation sensing

circuit.

36. The apparatus of Claim 35, wherein the phase
15 modulation sensing circuit comprises:
a timing circuit generating a timing signal
having a particular phase; and
a phase comparator connected to receive the
timing signal and the color burst portion of the
20 video signal.

37. The apparatus of Claim 32, wherein the
modifier includes means for modifying less than all of
the lines in which the induced phase modulation is

25 present, but sufficient of the lines so that the
acceptable video recording can be made.

38. The apparatus of Claim 32, wherein the
modifier includes:
30 a color burst frequency generator;
means for replacing at least a part the color
burst in less than all of the lines with the
generated color burst frequency; and
means for resetting a phase of the generated
35 color burst frequency at intervals of a multiple
of two fields of the video signal. ‘
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15 signal with delayed color stripe bursts that is u

A ninth technique for producing a recordabl e video Si gmmﬂwlmu I“I“'
mul ti plying (heterodyning) to shift the color stripe burst® phast tb Be
correct and/or to 20 shift the calor stripe bursts out of the frequency

range of the bﬁ’b} ‘q‘;ectlon circuitry, to effectively PCROS6/06188 VCR
color burst to rop out". - Cl anped video on line 108 is coupl ed
to a first I nput termnal of si gnal multiplier 282, the second 25

i nput termnal of is ggnneﬁﬁ@cg#gratgsvgftcmﬁ|3@na{,,heremrg}§,_t of the tine,
as controlled by si r}al %ﬁf ontrol the col or stripe burst
phase, switch S\/\ff’ﬁ‘ T B ‘}?f via junper JP207 the cos(2[err]+[err])
signal from Fi gure 4Cageoleorabuysbygérercator whichibhmel tigdliiels ar A10 30

and phase shifter [erEkd oy Q,fslahgt hbbez&ed 0 sg,tnel PElses tdurst out of
frequency range, a cos gu fromany oscillator

source is used to het & t"’h§° °r[ g%%%)f%cﬁ“eﬁ‘gybu?%? Switch SW22 is

contrqlled by the outpﬁnﬁ)ffORNDegé?‘éllEE(FB’- lggst part gfeddese of the 1
vol t DC at S\lfvl t]gh SWL 23180tk in atCRE&E®! schiedRFl gfxéolﬁrib?é Q’-‘-‘é\%%%‘gﬁ gg
out put signal o 174
PCT/ US96/ 06138 Ehngay (I:' I,reggﬁncg "transparent” (equal to the signal
on | ine 108) during nost of the tine. During the tinme of

10 40. The apparatus of Claim 32, wherein modifier

induces a color burst phase shifter.

41. The apparatus of Claim 32, wherein the
modifier comprises:
15 ‘a phase shifted color burst signal generator;
and
means for inserting a generated color burst
into the video signal.

20 42. The apparatus of Claim 32, wherein the
modifier includes a delay element connected for
delaying at least a portion of the active wvideo portion
of each line, thereby modifying the effect of the
induced phase modulation. :

25 .

43. The apparatus of Claim 42, wherein the
delayed portion of the active.video portion is a chroma
signal.

30 44. The apparatus of Claim 38, wherein the
generator comprises a timing signal generator.

45. The apparatus of Claim 32, wherein the
modifier includes:

35 means for determining an amount of phase

error in each line;
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color stripe burst signals as determined by the output a“ﬂu eﬂu Hm”ﬂ“l
U305 however, the output signal of 5 nmultiplier 282 is equaM e

stripe frequency plus a corrected color burst phase angle or
cos(2[err]+[err]) and three tinmes the color burst frequency plus

anot her ' W‘sﬁggle or cos (2[err]+[err]). The output PCK/U$IE0sIS

is coupled to-low pass filter LPF4. Low pass filter 10 LPF4 has a cut off
frequency of about 5 MHz so that the three tinmes col or burst frequency -
is elimnated: The ouimpkhs SfG alddahgl W #ies SLifnel ter thd’Rdines acoupl ed to

anplifier A74 that buffgrs. ngfgtggét pi'g?rg?%%&%i&/vto thaﬁaﬁ dhd ter LPF4

and provides an output_wth CO urst that hence are
recor dabl e. deteapdngd cRIRAPY BEEPYE e®Minal of switch SW22 is
coupled to an 18. 6MHiz si ne anasttelmztorowhpehsattdnumites an dmgiditiwledesi gned

to cut off atg16 Mz, u si,gpak oRfofMHd BhikRa1 382 guring the
color stripe Burst 20 Jé.'ftlh% tBYbr (ﬁresrtmbned %y c%he out pglt%of gat e U305,

me. as
will have bur st f%n&?’gglof about 15 MHz and 22 MHz. Such a
LPF4 will pass through the 15 MHz burst during the col-or stripe tines.

Wen this signal is coypl eenkOapparattisVeR cibem YR smebeprtendiput filter
wll be 25 unresgg&f_\/e to the 15 MHz since it is expecting a 3.58

MHz burst (and fi FutCMPHHEPBE r equency). Thus during the lines
with col or stwipe bursts, twhgenetraor whicht geperaigsia coloefamtatd.

Figure 8 shows a cCircutdediftncyhbvimy a?xuram%)ﬂ?té”&é at2hey8t daskdd Raghezet hod
S

of replacing correct pt’gise ol or r with color stripe bursts and

b
then nodifying the  ©Rah9m8 pRgwRH tCSH'f’ﬁa U5PE4ihe col or stripe bursts.
The cl anped vi deo si gmeknssigr mddded tbe phensyratiedf celowimirst whi ch
shifts the phase by angadRiseyeddadadtd 1he;38nd difference between that of

Lhe color strjpe bursts and, . LIS SOULEGL R0k ¥o kehuRbESG: SV toN

amplitude of the color burst portion of the line
to a normal level.

47. The apparatus of Claim 32, wherein the
20 modifier includes of:

a generator which generates a first color
burst signal having a phase opposite to that of
the induced phase modulation;

_ a second generator which generates a second
25 color burst signal having a correct phase; and
means for adding the first and second colox
burst signals to the color burst portion of each
video line.

30 48. The apparatus of Claim 32, wherein the
modifier comprises of: :
meane for measuring an amount of the induced
phase modulation for a line, relative to a normal
color burst;
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X\bon'??{)??égllby the burst gate signal, outputs the Pt gﬁi%ﬂmﬂfmllummuum

in each line of the TV field a col or burst having the phast df t*he®

col or stripe burst. Simlarly controlled switch UL26 then in turn
outputs 5 t hglo pd video having each TV horizontal |inePqiRese06138 .
shifted (includiig the active chrona) to match the phase shift of the
color stripe burst, which signal is copi abl e. Figure 9
illustrates a circuit for fUBeARELES: Mhich §8R8LAEEE QN c¥lbRoBhréthe use of a
phase | ock | oop or a vol tage,conir.ol .oscillator, for .use_.in_.conjunction
Wi th t he above de§%??qﬂ§?°3?F&§P%i VAtgnd B %ﬁh?ﬁﬁﬂglo% FRetHE

i nvention. The out put dstprainedoamowet sfotindgced rhaserimpdudaions gndbyi ded
to a 32 [err]sec one shot {Qnst RerlRadingtRet géhgr@edicolbirCButst t he

equi val ent of the horizontal ling frg y ; re wave wth
t he hori Zontal | iﬁ'ée?“}eé’tﬁfeﬁ&?nmed%gg%gﬁ Félfg)?%l\qﬁgzgg‘g? 6 a band
pass filter BPF3 whi chthemshys te ¢caude rmrawingdngfphase aqfpiheomedPrsync. Thus

this signal which is LgufdtTesoOonet iEnd1@ a8t dlmédAHEARC ol lokbig t 0 a
limter anplifier A47 which in turn is connected to the input term nal
of a bandpass fil}%ﬂefﬁﬁw-mhich passes the seventh har noni ¢ of
the 13 tinmes the horizontal frequency. This frequency, which is seven

times the 13tjp harnonig£g 25 Thedfapbheates icoclaimf 48uediexein shpraeaned to a

second limter_ anplifl ' | N. 584 _ .
| nput term nal of %8rb'g%#‘%ﬂé§{§ éi%?t {é{r}éé%%v\;%hagglés rsgb%ga%g E’Rﬁ%r
every other video line having an induced phase

modulation.

i5 50. The apparatus of Claim 32, wherein the
modifier includes a color burst attenuator.

51. The apparatus of Claim 32, wherein the
modifier eliminates the color burst.

20
52. The apparatus of Claim 32, wherein the

modifier includeé:
a phase shifter for shifting a phase of color
burst in the video signal;

25 a first switch connected to the phase
shifter, thereby providing an output signal having
in each video line the induced phase modulation;
and

a second switch connected to an output

30 terminal of the first switch, thereby providing a

phase shifted video signal.

53. The apparatus of Claim 32, wherein the
modifier includes means for selecting a sufficient
35 number of the lines to allow the acceptable video
recording to be made. '
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o Sontel f eauncy, ani wh on s ntunn 3o 1> comeceec-t o IGUIFI IlIlI Il

limter anplifier A50 which connects to the clock termnal of a di'Vvid
by 2 counter U68. The noninverting Q output term nal of counter U68
provi des a si gaal,ag{“ﬁ.57954 MHz which of course is ex RCATURNGLS
desired subcarriér trequency for NTSC 35 television. This signal in turn
is the first input to a color phase identification circuit U70
(simlar to 54. The apparatus of Claifi732, wherein Y= 96/36174

PCT/ US96/ 06138 1Ehal S0aYR.l n Fﬁmz%rﬁ@r whhehr-dHioukd8s Bs1g& out put
si gnal thereof (|n response to t frame pul se provided - at the other

i nput terninal) tRECEBYURFSE: correct col or phase and frequency .

subcarrier for each TV field. A5 simlar schene to regenerate col or

subcarrier carg be ggne éiré&i’é S/ t0a3n0Ba| SwlidYeaughnkr equency
mul tipliers and/or crystaﬁ?iphas

e cuit In the
prior art copy pr SPPBHWre‘fW%f é"onzp n% eﬁyn%@ﬁ,z 35E°Por

inhibiting video padsedi ng by 10 neans of phase nodul ation, typically for
bands of four to five video lines of a vi ewable TV field the entire

color burst is phase mpdul ated for each l%{é} gng This band is
then fol l owed by a bandSof Bng§ FPPgratus,piya nes vm R col or bur st
nodul ation. 10 attenuator narrows the horizontal synchronlzatlon

pulse.

57. The apparatus of Claim 54, wherein the
attenuator level shifts the horizontal synchronization
15 pulse.

58. The apparatus of Claim 54, wherein the
attenuator amplitude attenuates the horizontal
synchronization pulse.

20
598. The apparatus of Claim 54, further
comprising: :
means for adding a pedestal signal to all
active video lines in the video signal; and
25 means for extending a duration of horizontal

synchronization pulses, other than those subject
to attenuation, to at least 6 pusec.

60.- The apparatus of Claim 32, wherein the
30 modifier comprises a delay element which delays the
video line by at least 1 usec.

61. The apparatus of Claim 32, wherein the
modifier comprises a frequency modifier which alters a
35 frequency of the induced phase modulation to-differ
from that of a subcarrier frequency of the color burst.
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15 However, for each |ine which has col or burst nmodul at

col or burst is phase nodul at ed. I n accordance wt hllmul ﬂmmﬂ I'l"ﬁ“l
i nvention, instead only a portion of the color burst is phas& nbddl afed”
for video copy protection. It has been found that so 20 long as a
significant p lopet4Ut not necessarily all) of the cOMOVUSIENSLIS Of - a
video |ine has-béen nodified, that video recording thereof is

inhibited, so as to prevent maki ng of an acceptabl e vided recording.

This method invol ves, 3. demd i@pdraboyeof Wladln 92§ eﬂﬁeﬁuﬁ(tmé protection,
nodul ating a phas%oggff%[ ona%stega ﬂé\%%éafn Ig§?c,5 rlul-ﬁ. of the duration
S

of each ol or "bur ase ereby
i nhi bi ting naki ngb§kesn H&%[ﬁ%ﬂ-leés'v"l AcRPTHOY Bfnghe ind ucseh crck BHR&Re
nmodul ati on, as al meddiacidvhanhd abavemathiédler Bdrsthphadase e.g., 20[err] to

180. About hald or nore of the duration of the coI or burst is subject
to this nodul at i on, I n NTSC havi n(% 8 to, 10 cles of color
burst, 4 to 6 of these %ycl%é“e&rh@drrﬁgl fniipi th?h ing of@fnhod as

descr| bed above carchptaishsl viden bandrdingsfof sevidad sigrsdcuitheeviideeo

hori zontal |ines t 3
1 lit f a
WO 96/ 36174 %&B‘hgf J.rtxcgludlng a plurality of vi I%o ]/'JUnSeQSGI ng gldeo

phase nodul ati on fdProRELYAng FaRPLeF Herst bavirg a Predetemlned
10 phase, the method comprising the steps of:

~the

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

64. The method of Claim 63, wherein the step of
20 modulating includes the step of shifting the
predetermined phase by 180°.

65. The method of Claim 63, wherein the step of
modulating includes the step of shifting the
25 predetermined phase by at least 20°.

66. The method of Claim 63, wherein at least 60%
of the duration of the color burst is modulated.

30 67. The method of Claim 63, 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.

35 68. The method of Claim 63, wherein in each video
field, at least one band of video lines is subject to
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lines not subject to the nodul ati on. Thi's disclosu ﬂl“ﬁ"u "H"'"“"
: i imting: further nodifications vml

illustrative and not |imting;

to one skilled 5 in the art and are intended to fall withir tfie S5cope of *
the appended cl ai ns.
WO 96/36174 PCT/US96/06138

the step of modulating, followed by a band of video
lines which are not subject to the step of wmodulating.

- -52-

This Sheet Has Been Repl

I




- 39- 40 WE CLAIM 1. A et hod
of nodifying a video signal containing a colorstripe nodification the
colorstripe nodification being for inhibiting the maki ng of acceptable

vi deo recordings of the video signal, the nethod conprising the steps of:
det erm ni ng i Nnywbgdgi7al Nes of the video signal the col or strPEEUS6H6138

nodi fication is present; and nodi fying the colorstripe nodified
video signal at least in a part of and less than all of the col or burst
within at | east some of those |ines whereby an acceptabl e video recording
of the video signal can be nade.

REF
WHITE
tevel 'RE
e PICTURE BLANKING
REF , .
BLACK I :
LEVEL 20 — — - =T
15," i i 40 IRE ,
— 0 BURST
BLANKING I AMPLITUDE] |
LEVEL -20 l
SYNC 4
LEVEL — | FRONT }&#— SYNC
PORCH
}¢——— SYNCTO SET-UP ————»

FIG. 1A

1711



2. The nethod of Claim1, wherein the step of determ ning conprises the

steps of: storing data in a nenory indicating in which predeterm ned
lines of the video signal the color stripe nodification is present; and
accessing the nenory. 3. The nethod of Claim1, wherein the step of
determ ni Nng CORgdeelat he step of sensing a presence of the RCIGI%O§1He -
nodi fi'cation |ine-by-Iine. 4, The nmethod of Claim 3, wherein the step
of sensing conprises the steps of: for each video |line, conparing a
phase of a color burst of that line to a known phase; and if the

phase of the color burst differs fromthe known phase, providing a signal
I n response indicating the presence of the color stripe nodification.

WD 96/ 36174 50% PCT/ US96/ 06138
sufficient of the lines so BURST he accept abl e vi deo recordi ng can be
made. _ AMPLITUDE
LIMITS
LEADING '
EDGE 5.3
OF —#= °HSEC g 9CYCLES ——»
SYNC (19 CYCLES)

FIG. 1B

50%
BURST
AMPLITUDE
LIMITS

LEADING

EDGE

5.3 usec '
— -— —_—
ngc (19 CYCLES) 9 CYCLES

FIG. 1C
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6. The nethod of Caimb5, wherein the step of 5 nodi fyi ng i ncl udes:

generating a color burst frequency; repl acing at |east a
part of the col or burst in less than all of the lines with the
generated col or burst frequency; and 10 resetting a
phase of the ggj\Risaizgd col or burst frequency at |PCHUSEPRIHf a
multiple of two fields of the video signal. 7. The
met hod of Claim1l, wherein the step of 15 nodi fyi ng conpri Ses the steps
of : generating a signal having the colo

frequency by multiplying a WQCQA t

pul ses to the video signal

the color burst in 20 at | east sonme o ines with the generated
signal. - 8. The nethod of Claim1, whereig

nodi fyi ng conprises phase shftgng C QLQ The
met hod of Caim1, wherein m epZB

generating a phase shifted col or burst gnal ;

i nserting the generated color burst into the vi deg_si gnal

10. The nethod of daim 1, \ﬁGn cht_e_g\ci—/_m@ﬂ @orrpri ses:

FIG. 2D _\___f—( 1=
FIG. 2E —
'FIG. 2F

FIG.2G—~ -

—2
12 — ﬁ
COLOR LG
VIDEO STRIPE ‘
IN ™1 LocaTION PLG
MEMORY
16— MODIFICATION | _ VIDEO
o CIRCUIT ouT

—=] OSCILLATOR|—————3>

18 —~

PHASE csD_ .
DETECTOR

FIG. 3
3/11
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vi deo portion of each line, the
I nduced phase nodul ati on. 5

12. The nmethod of Claim6, wherein the step of
froma signal 10 sour ce.

provi di ng a signal
Claim1l, wherein the step of

determ ni ng an anount of phase [e

VIDROJN

addi ng, attenuatjlpg

adding to the
t he det erm ned

t he signal

VIDEO

INPUT

del aying at least a portion of the active
effect of the

reby nmodifying the

- 11. The nmethod of Caim 10, wherein
t he del ayed woldgséthd4n of the active video portion is a chramasséomsd . .

pogifyi ng i ncludes th
j FRAME PR4.SE —

ﬁéne

generating conprises

13.” The net hod of
teps of:

\

U fsc]REe 1

8 opposite to that of

after the steps

Sé?pliitiiST@A‘tap-aaqor burst portion of

D f

FIG. 4A

b/711
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14. The method of Caim1l, wherein the step of nodi fyi ng conprises the

steps of: 25 generatlng a color burst frequency having an
anplitude greater than that of a nornmal col or bur st ;

addi ng ‘'t he generated col or burst fr.equency to each line; and 30
after the stepvfosmgiang, attenuat| ng an anpl i t udePCfU$%0613®| Or
burst portion of the line to a normal |evel. 15. The

met hod of Claim1l, wherein the step of 35 m)d|fy| 5q i ncl udes the steps of:

-42- c U4 generating a first

col or burst sigrp] avR8¢ a phas W@Lﬁ 9 @I poffcolorstripe =
10 BIT Sy 5%&,

nodi fi cati on burist}] Bhhse | or burst siagnal

having a correct] pghas®; §FQUNTE ; eEFf'RpM second col or burst
signal s to the qoljof=s(T porti of eac'rT D?deo Ig%e
R1
TRISTATE
45’ L;S | Us ~ | ENABLE
T-—- 0’; - D Q-+—
| vcCct4p “
CLR .
'
HSYNG
CLAMPED VIDEO
BURST GATE
FROM ' TO
FIG. ' > FIG.
4A 4C

FIG. 4B
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16. The nethod of Caim1l1, wherein the step of nodifying conprises the
steps of: nmeasuring an anount of the color stripe burst phase

nodi fication for a line, relative to a normal col or burst; generati ng
a color burst frequency signal having a phase opposite to the determ ned
anount of col agosksdipe burst phase nodification; and IOATOSH6/06488
generated col or burst frequency to an imrediately follow ng |ine, thereby
to cause a sw ngi ng phase of the color burst fromone |line to the

i medi ately follow ng line. 17. ST! diﬁjéﬁ%@fﬁ?ﬁe NES 14 ¢b0 .tRESL
steps of neasuri COIORS 5 _

havi ng an col or |siripe nodificati GOME &l of G
the step of nodijffying includes attenuating a color burst portion of the
si gnal . 19. The nethod of Cdaim1, wherein the step of nodi fyigrg
i nclutles elinmindting.  20. The net hAGTIME EIEUDINESher ei n 4re 1Mep oFL
modi f yi ng i ncl udes: ~ VCO uUeo 43~ U70
z f 10 BIT
. LPF1& 1 IXTAL) CLKE BUS oD
I" AMPLIFIER veo [T T 1oBIT 7= PIXEL | 20,
COUNTER] 7 LOC
22— 1w : EPROM [PD1
RESET —
e +910—<—¢
} 3
J Ny
VCC,; [CLR
: C\Z R2 :
il 18— Hsyne -
108 — CLAMPED VIDEO>
: BURSTGATE.__
us
4 '5’- b1 3.58 MHZ
FROM< ' %4
FIG. vC
B PD U10 __SW10 ch
DO Pr2 7 '
* C3 A5
- o4 DS LINE F
14 EACH FIELD VB4
|- - g2 30 _358MHZ__
— PD U1t vee
1 r £SW20  R10 ] . coLORSTRIPE
I ) LPF3 7 o] DETECTOR
: - 1 a4 62 CSD
' : C4
;VBZ COS (2n2fsct:@
> gl cosedeo)
a0 FIG. 4C |
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28. The nethod of Caim1l, further conprising the steps of: addi ng
a pedestal signal to all active video lines in the video signal; and
extending a duration of horizontal synchronization pul ses other than those

subject to the step of attenuating, to at least 6 [err]sec. 29. The ]
met hod of C ai edgnefperein the step of nodi fying conprises REIEsSH6/HE)3LE he.
line by at | east 2 ferr] sec. 30. The nethod of C aim23, wherein the

step of nodifying conprises altering a frequency of the color stripe
nodi fied burst to be different than that of a subcarrier frequency of the
col or burst. ng hod of Claim23, wherein the step of nodifying
conpri ses heter | or syswqom)dl fied
burst to a nornalcml or P phase. FAD An apgadat yS-1o1m nodifying a
vi deo signal c tol or stri f i catiornj for 'ﬂq.b‘tltlngthe N
recordi E'ETENU( e vided i .al‘ tfieappar at us
conpri si ng: cwa |i ocation] ciKebit} and

nodi fier for nodriyrng colorstripe nodified vildgo S|g
part of and |l ess than all of the color burst operdtijvely

maki ng of acceptable Vi

receive an indicator si g‘rP,lJFir?rom the line location gircui
I ndi cat or si gnal Aclgi_ cal which lines the coldrstripe
present. —-‘) ‘__<U305
scst | 1178 | -/ ]
. .)
| ¢
CSD D)
DDo .
/‘93
SOME OR ALL OF -~ SW102
BURST PERIOD PHASE

SHIFTER [ | “~

P4 ~ . TO
> FIG.
u120 — JPg C' ' 58
H SYNC ' '
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DD1 U110
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!
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46 33. The apparatus of Caim 32, wherein the indicator signal
indicates in which lines the color stripe nodification is present. 34.
The apparatus of Claim 33, wherein the indicator circuit includes a nmenory
in whicch is stored data indicating. in which lines the color stripe _
nodi fication iy Risepgnt - 35. The apparatus of C ai m 33, peiivesssioéras he .
indicator circurt 1ncludes a phase error sensing circuit. 36.. The
apparatus of C aim 35, wherein the phase error sensing circuit conprises:
atimng circuit generating a timng signal having a particul ar phase; and
a phase conparator connected to receive the timng signal and the col or
burst portion of the video signal. 37. The apparatus of C aim 32,
wherein the nodifier ingudes neans for nodifying less than gee :
lines in which ghe colo ripe nodification is pr esb’fﬂOUlb’dtgﬁ ben? of

the Iines so tHat the g#l abl € vi deo recording can be nade

appar atus of Cjai m 32, &rein the nodifier includes rst
frequency generfat or; fB@22ns for replacing at |least a part and Iess
than all of thg color burst in less than all of the lines with the

gener ated col or| burst
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frequency; and means for resetting a phase of the generated col or
burst frequency at intervals of a nultiple of two fields of the video

si gnal . WO 96/ 36174
PCT/ US96/ 06138 39. The apparatus of Caim 32, wherein the
nmodi fi er incl WeFR36174 a col or burst generator \WoTosoeRE1ss plies
a frequency of the horizontal sync pulses to 5 . Qgenerate a
col or burst frequency; and nmeans for replacing at |east part .
of the color burst in at least sone of the lines with the
generated frequency. 10 40. The apparatus of C aim 32, wherein
nodi fi er I nduces a col or burst phase shifter. 41. The
apparatus of C aim 32, wherein the nodi fier conprises: 15
a phase shifted col or burst signal generator; and
means for inserting a gen¢ ol or bur st into the video
si gnal . 20 FROMA42. %D B&gr atus of Caim 32, AECORDABUE
. - FIG. ¢ VIDOUT 5 - VIDEO
5A z i) LEVEL
A99 +. SHIFTED
s R13
FROM ‘ A91
FIG. —¢ +Kp
5A | TOUt20
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QBCL
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FIG. 6A
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nodi fier includes a delay el enent connected for del aying at |east a
of each line, thereby nodifying

portion of the active video portion

the effect of the i nduced phase nodul ation. 25 43. The

apparatus of C aim42, wherein the. del ayed portion of the active video

portion is a CRiod®s174 si gnal . 30 44. The appar ZRaIUSHHO6LI8ai M
gener at or .

38, wherein the generator conprises a timng signal
45. The apparatus of C aim 32, wherein the nodi fier includes: 35

means for determ ning an anount of phase error in each |ine;
-47-
neans for adding to the line to

PCT/ US96/ 06138 WD 96/ 36174 i
the line a col or burst of a phase opposite to that of the

determ ned phase error; and an attenuator which attenuates
an anplitude 5 of the color burst portion of the signal to a
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normal | evel. 46. The apparatus of C aim 32, wherein the

nodi fi er conprises: 10 a generator which generates a col or

bur st frequency having an anplitude at |east three tines

that of a normal col or burst; means for adding the generated
col or burst womﬂufrequency to each line; and 15 PCT/US96105138
attenuat or connected to attenuate an anpl i tude of. the col or burst
portion of the line to a nornmal |evel. 47. The
apparatus of Claim 32, wherein the 20 nmodifier includagof:

a generator which generates a first col or burst signal having a

gl ati on;
or bur st si gnal
g the first and

phase opposite to that of the i nduced pha
a second generator which gensiggss a secondgg
havi ng a correct phase; andg

secont col or DDs i i on of each
vi deo |i ne. 30 D4 : ' i ; ¥n the
nodi fj er conprises of: -asur|nu an anount of the
i nduced dul ation fo dl ative tjo a e
col or burst; (VIW‘”ND “:) | A0
CLAMPED A39 VIDEO
VIDEO _ OUTPUT
X1 ::-\. WITH
_ RSS I?I(}' 77 PEDESTAL
SW124 SW126
CLAMPED 4 '/ L - ABD
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dskéd-L Tpos anttucey eapy
PCE/ US96/ 06Hm“|mﬂ|m ull a generator which generates a
col or burst cy signal having a.nhase opposite to the
n

det er ni ned anouht of uced phase nodul ati on;} andEE‘PLA(*E anRs—-far__
addi ng the generated color burst 5 freiuéh@y EQ;;;_@QEIMENT HFE( Iy SG
foll owing |ine, thereby to cau%sda #oing _,_hase" 41},}1 coepiasd ...
burst fromone line to the imedi ately oIIovwng Mya q "ed...“..
49. The apparatus _of C aim 48, wherein the mpallSinsesos T' asurvng seand...

t he means for WHEIChAQIMEer at e onl y for e\TFry ot her~ vi cfe@’+iﬂéuhwged1g an
I nduced phase nmodul ati on. —éﬁ ﬁﬁpar atus of Caim 32,
wherein the modi fier incl udes a col or "burst aRBQEIPT...‘.‘I.‘.‘!ﬂ.... 511
The apparatus bf C Ainne@2od vheiodifyihfe video s{@ﬁlfcbgtmghhgﬂgat €5 The—esler
burst. 20 52. The_apparatus of Caim 32, wherern the

modi fier incl uelarstripe modification the eplarséripieimodifications being far a phase of
col or inhibiting the making of acceptable video recordings of the video
signal, the method comprising the steps of*
determining in which lines of the video signal the color

stripe modification is present; and

modifying the colorstripe modified video signal at least in a part
of and less than all of the color burst within at least some of those lines

whereby an acceptable video recording of the video signal can be made.

2. The method of Claim 1, wherein the step of determining
comprises fhe step# of:
storing data in a memory indicating in which
" predetermined lines of the video signal the color stripe
modification is present; and |

accessing the memory.

3. The method of Claim 1, wherein the step of determining
comprises the step of sensing a presence of the colorstripe
modification line-by-line.

4. The method of Claim 3, wherein the step of sensing
comprises the steps of:

for each video line, comparing a phase of a color burst of
that line to a known phase; and

if the phase of the color burst differs from the known
phase, providing a signal in response indicating the presence of

the color stripe modification.



/

gﬁ;zg n e ﬂmmumrﬂlﬂ umum pr. ovi di ngaa];]i (r)ﬁt pz}[M tsfgnff ’?».. LAF

in each video |ife fhetidduded*phase nodul ati on;

a second switch connected to an output 30 term nal {¢
switch, thereby providing a phase shifted videof$i
53. The apparatus of Caim 32, wherein the nodi fier {p

selecting a sufficient 35 nunber of the lines to allow thg _acceptable
vi deo recording to be nade. : 45
PCT/ US96/ 06138 WO 26nhékthfy a first color burﬁﬁlsig‘ﬁm}@ﬁm@%&tpﬁaﬁ G aim 32,
wherein the modi fier includes a horizontal synchronization pul se
attenuat or. opposite to tlgg. of qoler apppe madificatichdiursbphasgkerein t he

attenuator renoves the horizontal,synchronjzati . ul se.
generating a second chor ri)urst agna? t}]xavmg g correct

=T J T ——a

phase; and
adding the first and second color burst signals to the color
burst portion of each video line.

16. The method of Claim 1, wherein the step of modifying
comprises the steps of:

measuring an amount of the color stripe burst phase
modification for a line, relative to a normal color burst;

generating a color burst frequency signal having a phase
opposite to the determined amount of color stripe burst phase
modification; and

adding_ the generated color burst frequency to an
immediately following line, thereby to cause a swinging phase of

the color burst from one line to the immediately following line.

17. The method of Claim 14, wherein the steps of measuring
and adding are undertaken only for every other line having an

color stripe modification.

18. The method of Claim 1, wherein the step of modifying

includes attenuating a color burst portion of the signal.

19. The method of Claim 1, wherein the step of modifying
includes eliminating.

20. The method of Claim 1, wherein the step of modifying

includes:



56. The appaummmq[‘“m|ml , wherein the 10  attenuator {pg
hori zontal sl , pul se. 57. ThelaEg
Claim54, wherein the attenuator |evel shifts the horf zpntal
synchroni zation 15 pul se. ~ 58. The apparatus of [C Bimné\gr,wga
wherein the attenuat or anplitude %tenuat es the hori Zont al
synchroni zati on pul se. 20 59.*“The apparatus of @ ai m 57, forthed
conpri si ng: : means for adding a pedestal .si@rallQ all
active video lines in the video signal; and 25 . means for
ext endi ng a d28at i Theahethmd ofoGlaim 1, further compmising the stepnofiul ses, ot her

t han those subj ect ) to.attenuation, to at |east .6 [err]sec.

60. The appar at us Bﬁd@%?ﬂeéﬁ?tmt"t aghve yadeq NBes B IBLi ses a del ay
el enent whi chygR ] video line by at least 1 [err]sec.

61. The appar at ugq%gn%}lb%n% 32, wherein the nodi fier conprises a

frequency nodifi er extendinglat évratéors of hofizeatdsymchronizationdpak@sphase
nodul ation to differ fromthat of a subcarrier frequency of the color
bur st . other than those subject.to the step gfattenuating, to at least 6

.

usec.

29. The method of Claim 23, wherein the step of modifying
comprises delaying,-r the line by at least 2 psec.

30. The method of Claim 23, wherein the step of modifying
comprises altering a frequency of the color stripe modified burst
to be different than that of a subcarrier frequency of the color

burst.

31. The method of Claim 23, wherein the step of modifying -
comprises heterodyning at least a pbrtion of the color stripe

modified burst to a normal color burst phase.

32.  Anapparatus for modifying a video signal containing a colorstripe
modification for inhibiting the making of acceptable video recordings of
the video signal, the apparatus comprising:

a line location circuit; and

avideo line modifier for modifying the colorstripe modified video
signal at least in a part of and less than all of the color burst operatively
connected to receive an indicator signal from the line location circuit,
wherein the indicator signal indicates in which lines the colorstripe

modification is present.
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het erodynes at % edst 'a porti dn of the induced phase
l'ine including

normal col or burst phase. 5 63. A nethod of inhijp
of an .acceptabl e video recording of a video signal, the
signal including a plurality of video |#fes, each video

a color burst having a predeterm ned 10 phase, the net-ho

steps of: determ ning a duration of the color burst;

and 33. Thedappdratgs of Glaia 3%, wikéreih #Re iﬁéid‘até‘f‘gi%ﬁﬂs

than all of a,dyration of eagch color burst to be 15 other than the
pr edet er ni nedYHE3EES W Lipggthg color stripe mofifigationcipeddentyi deo
recording of the video signal is inhibited. 64. The

met hod of O aim 63, wherein the step of 20 nodul ating includes the step
of shifting t88  ThePdpista®0Sof SlaRh T yhe §19thein11ic tor 'rc&@:‘ The met hod
f noau g Inc (Ger PR

of Caim63, wherein the step o atin es tep of
shifting the &ludes adeemonyindvhichsis styredt dhepfidieffiagih- which

lines the color stripe modification is present.

385. The apparatus of Claim 83, wherein the indicator circuit

includes a phase error sensing circuit.

36. The apparatus of Claim 35, wherein the phase error
sensing circuit comprises:

a timing circuit generating a timing signal having a
particular phase; and

a phase comparator connected to receive the timing signal

and the color burst portion of the video signal.

37. The apparatus of Claim 32, wherein the modifier includes
means for modifying less than all of the lines in which the color
stripe modification is present, but sufficient of the lines so that

the acceptable video recording can be made.

38.  The apparatus of Claim 32, wherein the modifier includes:

a color burst frequency generator;

means for replacing at least a part and less than all of the color
burst in less than all of the lines with the generated color burst
frequency; and

means for resetting a phase of the generated color burst
frequency at intervals of a multiple of two fields of the video
signal.
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wherein a duratioh of "™ ° the color burst is eight to terrc cles of a

col or subcarrier signal, and the step of npdul atind ijncO@NgQY 1998

nodul ating nore than four of the cycles. 35 68. _ﬂﬂe net hod of

Cl aim 63, wherein in each video £P&l d, at |east ong¢ band of vrae

lines is subject to : -5%*

51 62. The appar at us of Claim 32, wherein the nodifier o
conprises a heter rcuit C s_at .|east portion
of the col or burst f t e 2BParaet sr‘!?‘rpgfar’fﬁ’dﬁg Ff%ﬂ% ?‘l&%l col or burst
phase. _ comprises a heterodyne circuit which heterodynes at least a '

portion of the color burst of the color stripe modification to a

normal color burst phase.
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(57) Abstract

In the known color stripe
process for preventing recording
of video signals, the color burst
present on each line of active

22

video is modified so that any 12—
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subsequent video tape recording
of the video signal shows vari-
ations in the color fidelity that
appear as undesirable bands or
stripes of color error. This color
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stripe process is defeated first by 18 ~

determining the location of the
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| ViDEO
CIRCUIT

isc

color bursts are modified so as 18—

to render the overall video signal
recordable, The modification is
accomplished in a mumber of
ways, inclading phase shifting
the color stripe burst into the

e

PHASE
DETECTOR

CSD

comrect phase, replacing some
of the color stripe bussts or a
portion of particular color stripe
bursts so that they are no longer
effective, and mixing the color

stripe burst with color stripe signals of the correct phase so as to eliminate most or all of the phase error present. The modified color bursts
are defeated, in other versions, by modifying the horizontal sync pulse signals immediately preceding the modified color bursts so that the
modified color bursts are not detected by 2 VCR and hence have no effect.




