METHOD AND APPARATUS FOR DI A TALLY REMOVI NG OR DEFEATI NG

EREECTS-OF SRR A VI-BEO-SHGNAL:
Ranal d Quan 5 CROSS REFERENCE TO RELATED APPLI CATI ON Thi s
application clains the benefit of U S. Provisional Application No.

60/ 005,68 1 filed Cctober 17, 1995. BACKGROUND OF THE | NVENTI ON
Field of the WAINs23n 10 The present invention p@CTASHEISTE o
nmet hod and apparatus for processing a video signal, and nore
particularly to renoving (defeating) effects of copy protection

signals froma vid | Lt rd.Qr t

United States Pat e?thﬁﬂ&?r REMMN&WB%#%ER%EW(P&&}&S% Dec. 23, 15
1986 entitled METHOD AND APPARATUS FOR PROCESSI NG A VI DEO S| GNAL SO
AS TO PROH BI T THE MAKI NG OF ACCEPTABLE VI DEO TAPE RECORDI NGS
THEREOF describes a video signal thatRortaIdrﬁdam ed so that a

tel evision r ol or picture fromthe
nodi fi®d C%é ecording of the nodified

video signal pr OQ‘H%e%pphwtfon clalms the beneﬁt of U.S. Provisional Application No.
60/005,681 filed October 17, 1995.
BACKGROUND E INVENTION

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 copy protection

signals from a video signal.
Description of the Prior Art
United Sizates Patent Number 4,631,603 (‘603) by Ryan, issued on Dec. 23,
15 1986 entitled METHOD AND APPARATUS FOR PROCESSING A VIDEO SIGNAL
SO AS TO PROHIBIT THE MAKING OF ACCEPTABLE VIDEO TAPE
RECORDINGS THEREOF describes a video signal that is modified so that a televi-
sion receiver will still provide a normal color picture from the modified video signal
while a videotape recording of the modified video signal produces generally unac-
20 ceptable pictures and is incorporated by reference.

The invention relies on the fact that typical videocassette recorder’'s auto-
matic gain control systems cannot distinguish between the normat sync puises
{including equalizing or broad pulses) of a conventional video signal and added
pseudo-sync pulses. Pseudo-sync pulses are defined here as pulses which extend

25 down to a normal sync tip level and which have a duration of a least 0.5 microsec-
onds. A piuraiity of such pseudo-sync pulses is added to the conventional video
during the vertical blanking interval, and sach of such pseudo-sync puises is fol-
lowed by a positive pulse of suitable amplitude and duration. As a result, the
automatic gain control system in a videotape recorder will make a fake measure-

30 ment of video tevel which causes an improper recording of the video signal. The
result is unacceptable picture quality during playback. This approach utilizes posi-
1
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20 general |y unacceptabl e pictures and is incorporated by reference.
The invention relies on the fact that typical videocassette recorder's
aut o- ' matic gain control systens cannot distinguish between the
nermal sync pul ses (i ncluding equalizing or broad pul ses) of a

conventi onal Lyi i gnal and added pseudo- sync pul seSuBefMEe- sync
pul ses are d&ﬁ%@ﬁere as pul ses which extend 25 down to’% nor%l sync

tip level and which have a duration of a least 0.5 mcro seconds. A

plurality diveQsing p.ﬂmwh@ymcpuats%ﬁmasw&mﬂ% us%fas&mmwaﬂoraﬂm
Vi deo_ dur i i ydigar\iElavisicH, rtefif hd Hereibid dodl Rof 3R fife ' BibcRIBYEI %6 N°

pul ses y a positive pulse o e anpli1tude and
durati on. pression i such typicaldelevisionsets.aut omati c gain control systemin a

vi deot ape recorder. wid.l 0 f Nty Qf video | eyel i ch

causes an i npr o%?te&g’ﬁ?e%a“ ﬁf’ﬂ‘é’er 46&'% dg@@ﬁ{@rrgy hygn isstiéd on Xpnl X\h

é 5 1989 er\titlddwlemmn ANV APPARATUS $0Ra@tmmmwe IMODIFICATIONS! ¥
uring playback

occur at 2 MABE WOt ArWDEQ | SENAedTO INMIBH STHEN ARG, ¥ TRcBEPTARBLE | 1

typical tehgHERTHPE RECORDING dkkclibss ﬁ'fdﬁf&@ﬁ@ﬁ‘%f "Wislevision monitor receiver
stili produces a normal picture from the modified signal, whereas a videotape record-

ing of this signal produces generally unacceptable pictures and is incorporated by

10 reference. Videotape recorders have an automatic gain control circuit which meas-
ures the sync level in a video signal and develops a gain correction for keeping the

video level applied to an FM modulator in the videotape recording system at a fixed,
predetermined value. A plurality of positive pulses are added to a video signal with

each immediately following a respective trailing edge of a normaily occurring sync

15 pulse. These added puises are clustered at the vertical blanking interval of each
field to minimize the affect of the same on the viewability of the picture defined by

the signal while still causing the automatic level control circuit in a recorder to

asses the video level at many times its actual value. The sync pulses themselves

can also be at a reduced level, in order to enhance the effectiveness of the process.

20 United States Patent Number 4,695,901 ("901) by Ryan, issued on October 2,
1990 entitted METHOD AND APPARATUS FOR REMOVING PSEUDO-SYNC
AND/OR AN AGC PULSES FROM A VIDEO SIGNAL describes removing pseudo-

sync puises and AGC pulses that have been added to a video signal fo enable
acceptable video recording thereof and is hereby incorporated by reference. The

25 added signals previously interfered with acceptable video recording of the video
signal because the automatic gain control of videotape recorders sensed faise
recording levels, while conventional television receivers were unaffected by those
modifications to the video sign. Removal of the added pulses permits acceptable

video recording of the previously modified video signal. A selectively-operabie

30 clipping circuit is used to remove selected negative-value components (i.e. pseudo-
sync pulses)from the video signal, while added AGC pulses are effectively blanked
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give rise to black | evel depre55|on I n such typlcal tel evision sets. 5

2d__S s —Ryai~ | ssued oA-April 4,
1989 ent | t | ed I\/ETHCD AND APPARATUS FCR CLUSTERI NG MODI FI CATI ONS MADE
TO A VIDEO SIGNAL TO I NHI BI T THE MAKI NG OF ACCEPTABLE VI DECTAPE
RECORDI NG descri bes nodification of a tele- Vi si on nonitor receiver
still producevasmsplzal picture fromthe nodified signal, 10PCT/USHf&6tas a
vi deot ape recording of this signal produces generally unacceptable

pi ctures andyrdsf thaww)&@hsﬂwhu érﬁél%&ﬁi&ﬁ% I{e.@é& SWRCH. SBathUfeSblaAKAg hd
aut o- matic gain control circuit measures the sync Ievel in a

vi deo si gnalclipnimg functionscreaeinetively ashieved rbr)’e?ﬂﬂsmﬁ both tk%é"ﬁﬂﬁ@' $E RHisAso

I I I d t

at s 11 xed, S8 yfbo Rl Siaine sdded pebitio bihd Plsdy. RRIASTahE SBperalls 3° P

added Eo a ;drsbmsail fon &dleaming upavideo llsxgnai Issmetiifiet dyl eitlu‘en@hel pseud%-]smc puésaesd

respective trai nor e .OGCUrT nc pul se. ese adde

pul ges are Aong é'?%ﬁ@fp'e'ﬁ%se F'ﬁ %’ﬁ’%ﬁ'%%!&%ﬁd“&%f’ﬁryvm Ioof each field to

gl ][H m éeb . Uriﬁedl Stafert Patent Nambenst,336,565¢ (E&M/ﬁbld)kétde e{ al.) h}%soezlﬂdnr e
efine e signa cau5| e autonmatic | eve

control c?lroliﬂ‘aﬁyg 2%, 19%%pptitled: Goﬁsgié&ﬁb iARRARATMS (incomargted; nes

it t ual I

educed | eval, Merehte) SUREnBY e Esud ?ﬁ?ﬁ?@&”&@ﬁ’f‘ﬂess S coppyisiCa Bwithing

Uni t ed St at auedist eparativertdoring! acideroperiqd et)a)vemcaRpIamangsmmﬂ ofha Gelovision

2, 1990 entit U SYNC

Ao G an @SBl T {BEnG s ST bl anbutor the ryppfefide

pseudo- sync lgwsi ﬁaﬁngsdidﬁéﬁﬁ‘empémmbmthdﬂmmﬁmﬁds@bpbmt;&eviﬂdeaiesstgﬁal to

?2? glr © accept %?z-lm?(e\éi éjyeﬁeéﬁﬁé’ rad{/lggo ts?fna?cieveq q tI'Ie telewsa{'t slgrc1glr gto {I'laet \%irttggl

blanking period of the television signal.

United States Patent Number 5,194,865 ('965) by Quan et al., issued on Mar.
15 16, 1993 entitted METHOD AND APPARATUS FOR DISABLING ANTI-COPY
PROTECTION SYSTEM IN VIDEO SIGNALS describes a method and apparatus for
disabling the effect of copy-protection signals placed in a recording video signals
which is based on differences in the characteristics of television and VCR circuitry
and is hereby incorporated by reference. Copy-protect signais include pseudo-sync
20 pulses and/or added AGC pulses in the blanking interval of a video signal. The
specific method described includes altering the tevel of the video signal during the
vertical blanking interval, e.g. level-shifting, so as to render the copy-protect signals
ineffective to prevent unauthorized copying by a VCR. A circuit for achieving the

method includes a sync separator for detecting the vertical blanking interval, pulse .
25 generating circuits for producing pulses of predetermined widths during the interval,
and a summing circuit for summing the predetermined puises with copy-protect
signals thersby to shift their level. An aiternative method includes increasing the
effective frequency of the copy-protect signals during the vertical blanking interval
so as to achieve attenuation and/or low-pass filtering in the VCR circuitry to thereby
30 render the signals ineffective in preventing copying. A circuit for achieving this
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ence. The added signals previously interfered with acceptabl e video
recordi ng of the video signal because the automatic gain control of
vi deot ape recorders sensed fal se recording |levels, while
conventional television receivers were unaf- 30 fected by those

nodi fications to the video sign. Renoval of the added pul ses 77-US
2 WO t s acceptabl e video recording of the pPel/P3Gdsrs?
nodi.fi ed video signal. A sel ectively-operable clipping circuit is

usled t ;)f rermatﬁxodahg!ude@l pms;anéwmﬁmriglatﬁior pulse mubiplication Tircuitrg. wnael%elaﬁec-synlc
pul ses romthe, video e a e ectlvey
D nken 1 ¢ dhverinttaesgs e Riamreiensy. foried.4f fe psqurosRi ardir ASC pulsss, ( or.
Bot h t he bl anki nghigadstatdsiatant ﬁms&ww ane (sggﬁsy Q(ﬁiﬁbé;& hgsﬁgsg 3§>eodct

Sl g

sensi ng both the nor nal
pseudo: S5 onfiipd ME THIDD oANB APRARA TS oF GRe DISABH NG JANH-COPY
pﬁ: ggsl glgone Fﬁm ?l}‘[§s.le%sl\'laNon\goEcsj élGNhL%’ @Swrpbpsonﬁ*ﬂgr)eog& 10
United St at(moﬁmratad b rrefarerice) 3desctibes ' Bﬂethodbwﬂ(apaaratusafor disablingd then
sffects of copy-protect signals added to a video signal using differences in the char-
acteristics of television and VCR circuitry. Copy-protect signals as described in-
clude pseudo-sync puises and/or added AGC pulses in the vertical blanking inter-
10 vals of a video signal. The specific method described includes increasing the effec-
tive frequency of the copy-protect signals during the vertical bianking intervals so as
to achieve attenuation and/or low pass filtering in the VCR circuitry to thereby ren-
der the signals ineffective in preventing copying. A circuit for achieving this method
comprises puise narrowing and/or pulse multiplication circuitry which effactively
15 increases the high-frequency content of the pseudo-sync and/or AGC pulses.
U.S. Patent Application 08/433,283 ('283) entitled *“VIDEO COPY
PROTECTION PROCESS ENHANCEMENT AND VERTICAL PICTURE
DISTORTIONS,” by Quan filed on May 2, 1995 which is incorporated by reference,
discioses defeating the affects of the signal generated by the ‘603 patent by modify-
20 ing the relative amplitudes of the pseudo sync puises to the normal sync puise so
that synchronizing pulse detection system within a recorder will only detect the
normal synchronizing pulses, thus permitting normal recording of said copy protec-
tion signal.
U.S. Patent Application 08/435575 ('575) entitled “VIDEO COPY
25 PROTECTION PROCESS ENHANCEMENT AND VERTICAL PICTURE
DISTORTIONS,” by Quan filed on May 5, 1995 which is incorporated by reference,
discloses various defeat mechanisms the affects of the signal generated by the ‘603
patent to permit normal recording of said copy protection signal.
U.S. Patent Number 4,907,093 (‘093) entitled “Method and Apparatus for
30 Preventing The Copying of a Video Program,” which is incorporated by reference,
discioses a method and apparatus for detecting the ordered pairs of pseudo-sync
4
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January 21, 1992 entitled CODE SI GNAL BLANKI NG APPARATUS descri bes a
coﬂgJ_LgnaJ_m_aakJ_ng_ap;mmLus—em%ngﬂa—&mHeH—ng—neans operati ve-

durlng a given period of a vertical blanking period of a tel evision
signal and a reference | evel setting nmeans for produci ng an out put
of the reference level during said 15 gi ven period when the sw tching
circuit is opWaa7H$e2 A code signal is blanked by k PEFUSH/ 18767 deo
signal level of the television signal at the vertical blanking pe-

riod of the dipdedvarid WAitéigiilstds. described m the 603 hmdar&ii disablifg tien reddrdingr
5,194, 965 (%%5) by Quan et al., issued_on pat Mar. 16, ﬁgil993 entltlged

VETHOD AND. AspelionTaia o sesaesisl reoomier -Theo/093 patanbaissiesns oaveral Seteation) N
VI DEO S| GNA ri bes a method and apparatus for disabling the
ef fect of copy-protection signals placed in a recording vi deo

si gnal s whi ch i sU3sPdtemt Niimbberr €5¢2216,n"Meihodhandh Appatatus Eor ¢irocassing ai on

Cgnars " Vibed e ol fita iR TeRh s, as ShE R Tueledbi B .

bl anki ng i ntdi’édﬁﬂesﬂﬁodiﬁymg a colori video sigmabito ln'Hllﬁit theemiaking ofeddeeptathis eidebed
I ncludes alteri n% the level of th nal .during the verti cal

bl anki ng i ntre¢ardingsthgregf.e\ A C%WPWQ']% telgys% fe&eweg produces,,g Jpormal, color

copy- prot ecty; &bn?ﬁ%ﬁw e Ihédifidd’ Sigrfal. prﬁwa&emﬁat@eﬁnﬁﬂdo&&p tcmebﬁo.% a
VCR. Acircuit for achieving the nethod i ncl udes sync se arator for

det ecting subsequqmwdeertammwtqm@w yariations in thﬁlﬂ‘%@’ figetityrthet appegr @gui t s
for pygduci pg guls ?%&;&T 8focolor &F&d%&fd&fi;ﬁ%éﬂé Mfriciibhe @rd Bandd e "ealor and

a sunmng circurt
3 stripe system" or the "color stripe process”. Commercial embodiments of thel 7

OCT 1997 teachings of this patent typically limit the number of video lines per field having the
induced color error or color stripes.
Color video signals (both in the NTSC and PAL TV systems) include what is
15 called a color burst. The color stripe system modifies the color burst. The
suppression of the color subcarrier signal at the TV transmitter requires that the
color TV receiver include (in NTSC) a 3.58 MHz oscillator which is used during
demodulation to reinsert the color subcarrier signal and restore the color signal to its
original form. Both the frequency and phase of this reinserted subcarrier signal are
20 critical for color reproduction. Therefore, it is necessary to synchronize the color TV
receiver's local 3.58 MHz oscillator so that its frequency and phase are in step with
the subcarrier signal at the transmitter.
This synchronization is accomplished by transmitting a small sample of the
transmitter's 3.58 MHz subcarrier signal during the back porch interval of the
25 horizontal blanking puise. The horizontal sync pulse, the front porch and blanking
interval duration are essentially the same as that for black and white TV, However,
during color TV transmission {both broadcast and cable) 8 to 10 cycles of the 3.58
MHz subcarrier that is to be used as the color sync signal are superimposed on the
back porch. This color sync signal is referred to as the "color burst” or "burst”. The

30 color burst peak-to-peak amplitude is normally the same amplitude as the horizontal
sync pulise.
L B 5 . -
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4 the predeterm ned pul ses with copy-protect signals thereby to
shift their level. An alternative nethod includes increasing the effective
frequency of the copy- protect signals during the vertical blanking

I aterval so as to achieve attenuation and/or |lowpass filtering in the VCR
circuitry to thereby render the signals inef- fective in preventin

copyi ng. A ci‘V@ﬂ?’f‘#’or achi eving this nethod includes pul sePﬁyPF%(/bgW&
and/or pulse nmultiplication circuitry which effectively increases the

hi gh-frequency dnntrentomimerdial embodiceny of thendolor stdiee procass, noncaledb@sht es

ent | U1 ed NERMSS 5oL ARRCtSh abe il ot len; e S AR St Bbior Brschirel, |
VI DEO S| GNAdridgSthdGrertibdiblaidihy ititéival. d¥hase brslines 10 to 21 in an NTSC signal
and corresponding lines in a PAL signal. The color stripe modifications occur in
5 bands of four to five video lines of the viewable TV field followed by bands of eight
to ten video lines without the color stripe modulation. The location of the bands is
fixed ("stationary") field-to-field. This color stripe process has been found to be
quite effective for cable television, especially when combined with the teachings of
U.S. Patent No. 4,631,603 aiso invented by John O. Ryan and incorporated herein

10 by reference.

In NTSC TV, the start of color burst is defined by 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 cycles relative to their nominal

15 {correct) position.

Further, the amount of phase shift in the color stripe process can vary from
e.g. 20° to 180°; the more phase shift, the greater the visual effect in terms of color
shift. In a color stripe process for PAL TV, a somewhat greater phase shift (e.g. 40°

. to 180°) is used to be effective.

20 Other variations of the Colorstripe™ process are described in the following
provisional applications: Serial No. 60/010015 entitied AN IMPROVED METHOD AND
APPARATUS FOR MODIFYING THE COLOR BURST TO PROHIBIT VIDEO TAPE
RECORDING by William J. Wrobleski, Serial Number 60/010779 by William J. Wroble-
ski, entited AN ADVANCED COLOR BURST METHOD AND APPARATUS FOR

25 MODIFYING THE COLOR BURST TO PROHIBIT VIDEOTAPE RECORDING, Serial
Number 60/014246 by William J. Wrobleski, entited A METHOD AND SYSTEM OF
COPY PROTECTION USING AN ADVANCED AND SPLIT COLOR BURST (all incor-
porated by reference).

Methods and apparatuses for defeating the effects of the color burst

30 modifications of the ‘216 patent and others are described in U.S. Patent Number
4,626,890 entitied “Method and Apparatus for Removing Phase Modulation From the

6
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nmet hod and apparatus for di sabl ing the effects of copy-protect signals
added to a videa signal racteri st i-es—of-
television and VCR cir- cuitry. Copy-protect si gnal s as described include
pseudo- sync pul ses and/ or added AGC pul ses in the vertical bl anking
intervals of a video signal. The spe- cific nethod described includes

i ncreasi ng t hvasmeeR2i ve frequency of the copy- protect sigrfSITUSaI6767g t he
vertical blanking intervals so as to achieve attenua- tion and/or |ow pass

filtering i ncdibepisty (mchipordtéd by Feferdicaly MAREEY aﬁﬂ'%ﬁﬁb&ﬂﬁﬁg foR abletidg ¥e i N

preventing copyi ng. circuit for achieving this nethod conprises pulse

narrowi ng arR@icsstripgl signainand ifen additional defeat Joetheds aprd appasatuses areddesciibad Bases

Pat ont “Nurb P Buyn SH PRt paiaSh GF. 4% GRE SR METHOANITRepaRaTUS' >

ENHANCEMENT FOR DEFEATING EFEECTS DFSCGEORJWRS'E))MQD[E!CA’EM Téh AAMIDEO19,

of 1 hobsi naohAl hE R g o def F i, hﬁﬁ'ﬁﬁéﬁfpﬁ@%@?@gﬁé .

anpl i tudes @momwaﬁalds/mnssp%s)em by rateréntac pul se so that
synchroni zi ng pul se detection %ste . a recorder will _only detect the
normal synchroni ¥-$dPgensNumbe §2§-§Pﬁa Mﬁh@d Apd Apparatuy Far Rgmeving fhaseopy

P\ oEo copy MREIen Erom: s BASRER D Ryt st Pepdiibed 1686 ana

DI STORTI ONS,incasporatethby sefesenas, discjoses, rerswvingnthec phase mesdulationaafetiebl).S.

refery, Patent No. 4,577,216. This removal is ussful in eliminating much of the effects of
the process disclosed in U.S. Patent No. 4,577,216 for recording.

The '155 application by Quan et al. describes a color stripe process for
preventing recording of video signals, the color burst present on each line of active
video is modified so that any subseguent video tape recording of the video signal

15 shows variations in the color fidelity that appear as undesirable bands or stripes of
color error. This color stripe process is defeated first by determining the location of
the video lines including the color stripe process, either by prior experimentation or
by on-line detection. Then some or all of the lines including the modified color
bursts are modified so as to render the overall video signal recordable. The

20 modification is accomplished in a number of ways, including phase shifting the color
_stripe burst into the correct phase, replacing some of the color stripe bursts 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

25 defeated, in other versions, by modifying the horizontal sync pulse signals
immediately precading the modified color bursts so that the modified color bursts are
not detected by a VCR and hence have no effect.

All of the defeat methods described in the referenced defeat patents use
analog techniques. With the advent of greater use of digital technology, there is a

30 need for digital implementations of these techniques.
SUMMARY
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5 ence, discloses various defeat nmechanisns the affects of the signal
generated by the '603 patent to permit normal recording of said copy
protection signal. U.S. Patent Nunber 4,907,093 ('093) entitled

"Met hod and Apgagatus for Preventing The Copying of a Video Program™ which
IS incorporate ref erence, discloses a nethod and appara

det ecting t h&¥QPPRd pairs of pseudo-sync pul ses and \Rﬂi te&’gfﬁ’%’gémm
described in the '603 patent and disabling the recording function of a

vi deo cassette Nideo signaisihiodayEsepdropmentiexist indwth the,analpg dlomain pad the

et NS, o o Bl A Rifabes kipdy Be e o Mbra TP Healch e Yrec

Bt e e A

t el evi si on descEbed n Eﬂ“b‘@ﬁgg' %g M‘h’gg p@Eﬁ’ﬁ? “%#18&5? é'QPF&ﬁ"Ph'B tﬁgg’\ﬂ/ﬁ{;jehgpa

signak. Howgy@l A Vi piatd mayattéMpelo avoid infringement of one or more of the analog
defeat mechanisms referred to above by converting the analog signal to the digital
domain and instituting defeat mechanisms in the digital domain.

The present inventor has determined that improvements are possible on the
teachings of above mentioned analog defeat mechanisms, especially by the use of

10 digital techniques and defeating the effects of the analog copy protected signal
while the signal is in the digital domain. These improvements include defeating the
signal generated by the ‘603 and the ‘098 patents (pseudo sync and AGC pulses for
affecting the AGC system of a recorder). Additionally digital techniques may
be used for reducing or eliminating the affects of the signals disclosed in the 216

15 patent and variations of the Colorstripe™ process described in the ‘015, ‘779 and
‘246 provisional applications.

A digital video copy protection eliminator allows removal of substantiaily all or
sufficient or sufficient portions of pseudo sync pulses and/or AGC pulses in the
digital domain. The location of pseudo syncs and/or AGC puises are determined,

20 while the signal is in the digital domain. These known pixel locations of all or some
of the pseudo syncs andfor AGC pulses are used to digitafly multiplex (preferably
fixed) numbers into a digital multiplex or input as to effectively remove the pseudo
sync puises and/or AGC puises. The digital processing in may contain Lumi-
nance/Chrominance separators and either the Luminance and/or Chrominance

25 digital parts can be used to locate the pseudo sync and/or AGC pulse TV line pixel
locations. For example, the luminance portion would contain vertical sync as a start
point to count lines in the vertical blanking area where the copy protection signais
reside. Also the Chrominance signals would have a digital color burst that starts in
each vertical blanking interval as to locate the copy protection signals in the vertical

30 blanking area (interval). The effective elimination of these copy protection pulses
can be done to the digital composite signal or just the luminance signal (Y).

-~ 8
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pi cture froma subsequent video tape recording shows variations in the
color fidelity that appear«as—baRrads—e+—sti-pes—ef—color error-

Col loquially the nodifications are called the "color stripe system' or the
"col or stripe process”. Comrercial enbodi nents of the teachings of this
patent typically limt the nunber of video lines per field having the

I nduced col or wex9736022r col or stripes. Col or video sig 9?‘6‘6’( I n
the NTSC and PAL TV systens) include what is called a color burst. The

col or stripe systs{ag{ag i&%ﬁr&@&i&@dﬁesﬂi&v@b&ﬁhﬁcﬁéﬂm tgtienic” why bheffes! or

subcarrier signal at the transmtter requires that the color TV receiver
i ncl ude (in telCpliminatiag theicopy rptestion puiseshin; the digialydomaln iscfeRRvia Aon
to reinsert J4 -5 S PF i S ' I its
ori gi nal for%iﬁ)&dﬁ heé r@gﬁ‘gﬁzfan r! aggﬂfﬁﬁ%ﬁ? ﬁ@?r@?%&ﬁsﬁgﬁ;ﬁer
signal are didrt ¢ircadt dnak carobe right peforeithe digital proeessirg er within therdigital reg- 1 o
synchroni ze t he |gr TV receiver's local 3.58 Mz oscillator so that its
frequefcy arﬁfsfﬂég@g&re in step with the subcarrier signal at the

transmtter. Thid " Girduit RGP Oslinsinkies efiestiviaty copy protection)in the digitat domaina
S D e 8 Lvel shifling and/or puiss nartowing andior puise attsnubion a8 desBibad '
ack porch it &) layelshifting p g p
4695901 ("901) Ryan, 5,194,965 ("965) and 5,157,510 (*510) Quan et al. ( all refer-
enced above and incorporated by reference); Normal composite sync replacement,
10 ¢) increased normal composite sync size that is larger in amplitude than the pseudo
sync such that sync separators will not detect pseudo syncs (as disclosed in the
‘965 patent and ‘283 disclosed above and incorporated by reference); d) Replace-
ment of at least part of pseudo AGC locations with a signal (i.e. fiat field) such that a
recordable copy is possible.
15 Several different circuit that can be used “Circuit ACP” are described. Other
“sircuit ACP® variations can be circuits that tums logic high by sensing the copy
protected video’s AGC and pseudo sync pulses. Then using timing generators to
output pulses shorter in duration of the AGC and pseudo syncs, which in turn is
used to narrow the video's AGC pulses and pseudo sync pulses. Of course the
20 copy protection pulses may also be a combination of namrowing, attenuation, level

shifting and or modification(i.e. replacement).
This method (and apparatus) is applicable to digital processors such as
computer desk top video, digital video tape recording, digital video effects, etc.
Digital methods can aiso be applied to effectively eliminate or correct the
25 “color stripe” (burst phase modulation) protection process and or enhanced video
copy protection signals in the digital domain.
The digital signal may be defined by the relative 8 bit levels of a video signal.
For instance, sync tip is defined as 0 and peak white is level 255. Color burst is
between level 36 and 109, and blanking level is at 73. The “Colorstripe” signal as
30 described needs to have the enough of the phase shifted color burst corrected to
aliow acceptable recording to be made. For instance if the phase shift is set for 180
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6 the horizontal blanking pulse. The horizontal sync pulse, the front
porch and bl anking interval duration are essentially the sanme as that for
bl ack*and white TV. However, during color TV transm ssion (both broadcast
aimd cable) 8 to 10 cycles of the 3.58 MHz subcarrier that is to be used as
the col or sync_si are superlnposed on the back porch col or _sync
signal is r ef'E9 7% o as the "color burst" or "burst". The Eﬁ’%’%ﬂﬂt
peak-to-peak anplitude (40 IRE for NTSC TV as shown) is the sane anpl i tude
as the horidegres aryrEPRmMs(arasabte progracmable meamarypils usdwbtt meapt thef coloe
color strip

Che vi deo | B AR nyrGert o o e, i T8 B it fBbmound el 730RRRTAR L g

interval . Tigoelp Fot ihstanse HOthecbutdt ieveRfroMT¥idedi sburte ADFNG G NEVEDCIOB] Hsh
lines in a PAL ééfgnal The color stripe nodifications occur in bands of

four to fiveutputRfshe ERROMmil heleyeldBbi e TV fiel d fol | owed by bands of
ei ght sto ten vidap s%ﬁmaﬂﬁarhﬁcesqbpa.gaaw } Finaig! o defébting Girdche 8 | On

of the bands is fixe “stationary”) field-t ripe
process hascapyeprotestion signaisdncjude mqﬂfvmle%thaorallcﬁﬁhelms in/whicb ihe copy

2 S| nvent WA SRR ank presdrtpu SRR Bt e o¥ sl ARGHD abBomsapis Vieco

I n NTSC TV, recbisg 88 befmads. OAlsbudeféating ¢t inﬁﬁﬂebﬁodlﬁmﬂzﬁffﬂcléﬁpﬁﬁtlaﬁs of
(positive or _ne atlve sl ope) thatgggeced s the first f cycle of

subcarri er AEH BrisBRr BIU §¥"q pu r%a?fﬁ?mafoqparepmwnbﬁsa@ls (ie.
anpl ijpude. Ehiokdtripd) R araesrdabrsbpy

BRIEF DESCRIPTION OF THE DRAWIN
With reference to the accompanying drawings:

Figure 1A shows a copy protected signal including pseudo sync pulses and
AGC pulses as described in the ‘603 patent;
15 Figure 1B shows a copy protection signal as described in the ‘098 patent;
Figure 2 shows a signal path of a video signal in the digital domain;
Figure 3 shows a block diagram of a first embodiment of the invention;
Figure 4 shows a block diagram of a second embodiment of the invention;
Figure 5 shows a combination analog and/or digital circuit;
20 Figure 6 shows the relative 8 bit levels of a video signal;
Figure 7 shows an eight bit digital phase invertor;
Figure 8 shows a digital sync separator circuit;
Figure 9 shows a Digital Timing Pulse Generator
Figure 10 shows a block diagram of generating Colorstripe {ine location and
25 burst gate generation;
Figure 11 shows a multiplexing embodiment of defeating the affects of
Colorstripe;
Figure 12 shows an embodiment of defeating the effects of Colorstripe by
using a digital burst continuation oscillator.
30 Figure 13 shows an embodiment using a digital phase detector;
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that the color stripe process shifts the phase of the color burst cycles

r elative—to thelr—nom-nal—{eer+eet—pestt+en——————Furt her, —the—anount of

phase shift in the color stripe process can vary frome.g. 20[err] to
180[err]; the nore phase shift, the greater the visual effect in terns of
col or shift. In a color stripe process for PAL TV, a sonewhat greater phase
shift (e.g. 40Y@P¥160220 180[err]) is used to be effective.  PCI/USICREIET
variations of the Colorstripe[err] process are described in International

i cati on Nunbe lémisodi d@@ﬁfﬁfl FEEWR! W
SBII%S% NL‘]II)I FI CXTI Oﬂggﬁoaiv\glﬁg‘é%aél GNAL %shtevﬁ l'i am .cﬁc’mﬁ? fi I ggﬁt on

Novenmber 5, @&ph@se detector.

Met hods and appargEigﬂirj %ﬁlpﬁ@ﬂg t he effects of the col or burst

The following describes a number of embodiments to defeat the effects of
5 analog copy protection signals while the signal is in the digital domain.
Description of ] e Effects of or Eliminating Pseu c and AGC Pulse
Copy Protection Signals
As discussed above there are two basic type of copy protection signals that
are commonly present in video signals. The first includes signals in the Luminance
10 portion of the video signal. The second which will be covered below includes copy
protection in the Chrominance portion of the video signal.
In particular, the type of Luminance copy protection signal for which analog
defeat mechanisms are described have been fully described in the ‘603 and ‘098
patents by Ryan. See Figures 1A and 1B. The elements of these copy protection
15 signals are the combination of either a pseudo sync or a regular sync pulse with an
AGC pulse. These pairs sync and AGC pulses are designed to cause the AGC
circuitry in a recorder to miscalculate the proper gain setting and thus make an
inferior recording. The primary object of the various embodiments listed below is to
modify a copy protected signal while the signal is in the digital domain to reduce or
20 eliminate the effects of the copy protection signals.
As mentioned above, the object of the various embodiments is to remove the
effects of copy protection form a video signal while in the digital domain. Figure 2
shows a conversion of an Analog Signal 12 containing copy protsction signals to a
Digital Signal 16 using an Analog to Digital converter 14, and then processing said
25 signal in the digital domain 16. Then the Processed Digital Signal 20 is converted
back to the analog domain by a Digital to Analog converter 22 by converting the
Processed Digital Signal 20 to an Analog Signal using an Analog to Digital
Converter 24. The embodiments below may use the output of a digital device
containing the copy protected digital signal. For simplicity, each of the embodiments
30 described below may or may not include a Analog to Digital conversion and a Digital
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nodi fications of the '216 patent and others are described in U S. Patent
Nunmber 4,626,890 entitled "Method and Apparatus for Renobvi ng Phase

Modul ati on From the Col or Burst,"(incorporated by reference). Mthods and
apparatuses for detecting a color stripe signal and for additional defeat
met hods and apparatuses are described in U S. patent nunber 784

i ssued on JuMP¥{1682993 entitled METHOD AND APPARATUS FOR SEFFECTS
OF COLOR BURST MODI FI CATIONS TO A VIDEO SI GNAL by Ronal d Quan and John O
Ryan. | nt ertosAnalog comyarsionatkash embddimentovilisgesate on hepramisezhattitecyideo

Nunber 5, 784 ' 223) I.ncor porated by reference. U S. Patent
Number 4, 62%9%?58{"%@#@ i?ﬁﬂ‘% paratus For Renovi ng Phase Modul ati on From
the Col or Burst' Afﬂahger@raﬁmlbodhm@ thie asvertionZis d&&ﬁbemqhmmbp@r%@d by
reference, disclqgses renovin the hase rrp(;liaé)lt ation of the U Pat ent

4,577,216, Bayice 30-hasp Gapy ed Pigitel Vi inpyt Rignal 32 "?PH!teéffPe%Pég*t?ﬂ i he -
process di Spigeagsbrian é’h@a P&h&ﬂ%yh@AGb 5&7931%1&"1 CireGR 38! WP: gital Numbaf

'523 patent by Quan et al. describes a color St“ge process tor preventing
recordi ng ofederglas gegerates a Iweedgsﬁmrmmjr@sltq!rm I sepresenmting me conditioni ve

video s mogldiedhed rbhibabit fof AN BHAN brafdctieh A5,  TREBUHAY of tnd Bigitdh 920

signal shows varia I'n the colo at appear as un
bands or stPiggessarf 34 cdrat the iDigital hhirsbero Generstor 58 meoompjed do cee ffipstt and

o el d 4 GahgF Rl AT sl oS e B8 ABE e
Then jg0me opixél Logdtionh8ehératsr 3616 iﬁiiultﬁd ttbethm;;ﬁaleldumplexér 30r 58 & &irftrol
nodi fied so as to render the overall _video signal
element of Digital Multplexer 40. The resulting Digital Video Signal 42 has the
Pseudo Sync AGC signals modified or removed as instructed by the Multiplex
Control Signal 44.
A second general embodiment of the invention is described in Figure 4. The
15 Device 50 has a Copy Protected Digital Video Input Signal 52 inputted to a Digital
Processor 54 and a Pseudo Sync AGC Puise Location Circuit 56. The output of the
Digital Processor 54 is coupled to a first input of a generic circuit called “Circuit
ACP” §8. An output of the Pseudo Sync AGC Pulse Pixel Location Detector 56 is
inputted to a second input of “Circuit ACP". The details of various embodiments of
20 *Circuit ACP” 58 are described below. The resulting Digital Video Signat 60 has the
Pseudo Sync AGC signals modified or removed as instructed by the Multiplex
Control Signal 62 and the “Circuit ACP” 58.
The various functions that the “Circuit ACP" perform are:
a) Level shifting and/or pulse narrowing and/or pulse attenuation as de-
25 scribed in 4,695,901 (*901) Ryan, 5,194,965 ('965) and 5,157,510 ('510) Quan et al.
( all referenced above and incorporated by reference);
b) Normal composite sync replacement;
c) increased normal composite sync size that is larger in amplitude than the
pseudo sync such that sync separators in recorders will not detect pseudo syncs (as

30 disclosed in the '965 patent and ‘283 disclosed above and incorporated by refer-
ence); and
12 -
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recordabl e. The nodification is acconplished in a nunber of ways, including
phase shifting the col or stripe hurst inte—the—ecoerrect phase—reptacing
sonme of the 8 «color stripe
bursts or a portion of particular color stripe bursts so that they are no

| onger effective, and m xing the color stripe burst wwth color stripe
signal s of theoewreemct phase so as to elimnate nost or al | PEFUNE6TFhase
grrord_p][e_sent.hThe nodi fied col or bursts are defeated, in other versions,

y nodi fying the {OR [ Sast partofb oP$yrrReshd e
nodi fied col or bﬁs?gﬁggbﬁhgfﬁgﬁ‘ﬁoﬁﬁ??g&gol osrt burstsﬁat‘rdepsno,t det gﬁd;d by
a VCR and hiscationsawith asignel de: flat field) suchthats recaedable eany iHPOSSBe- descri bed

in the referenc . X [ s\l ¥d¥§ of
areater use of AU neSRIGH: Seif MBS LR FBFigliel 4o Be AT
| rrgl elrrent at activateo&nalbg sircuitry lab thepuiaput Suaog\Rput or ogtput/sqa; toidefeat she gopy

t oday 5s envaro?encrtr%pltpu?s)gs?t i n both the anal og donai n and

Figure 5 shows a combination analog and/or digital circuit [ consisting i.e.
(sync separators, one shot timing circuits, logic, or counters and digital line location
as described in ‘901 Ryan)] that samples the analog video input and or the analog
video output D to generate puises coincidental to pseudo syncs and or AGC puises.
10 The outputs of this circuit are the combination of P, Q, R, S which effectively elimi-
nate the video anticopy procession the digital domain. For example “Q” can be a
pulse coincidental with the video lines associated with the copy protection add
pulses. “Q" can be used to switch off, attenuate, level shift, narrow the copy protec-
tion added pulses as to make a recordable VCR copy or to substantially eliminate
15 the copy protection.

Description of Reducing the Effects of or Eliminating Colorstripe Copy Protection
Signals

Digital methods can also be applied to effectively eliminate or correct the

“color stripe” (burst phase modulation) protection process and or enhanced video
20 copy protection signals in the digital domain.

As was extensively discussed in the ‘155 application, it is first necessary to
determine what TV lines contain the Colorstripe process and then modify the Color-
stripe signal so as to make the copy protected signal recordable.

Figure 6 defines the digital signal is by the relative 8 bit levels of a video

25 signal. For instance, sync tip is defined as 0 and peak white is level 255. Color
burst is between level 36 and 109, and blanking level is at 73. Other bit rates are
possible. An 8 bit signal is used as an exemplary version. The “Colorstripe” signal
as described needs to have the enough of the phase shifted color burst corrected to
allow acceptable recording to be made. For instance if the phase shift is set for 180

30 degrees, an EPROM (erasable programmable memory),is used to map the color
burst levels numbers to new ones that is a mirror image around level 73(blanking
13
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the digital domain. In many instances it nay be desirable to delete or
reduce the effectiveness of a video signal containing anal og copy
protection signals such as those described in the '603, '098 and ' 216
patents while the signals are in the digital domain. A video pirate may

attenpt to avoid infringenent of one or nore of the anal og
mechani sms r eV8@PFE®?% o above by converting the anal og si gnapgf@g#ﬂgjﬁai gi taI

dormain and instituting defeat nmechanisns in the digital donain.

present inviavely Reasinstansenif thal burshdevelfragy Miden souce dsing; is bV%ln"@Ehéhe

t eachi ngs of feat mechani sns, especially by the
use of digi Pgwec%kegwga%qu%tﬁg the effects of thg anal oé cgpy
protected signal rimrég ?Hmvssaqudhtu ereate larmasa(ﬂﬁfalforddlgmzed cotersipurst. For
|rrpr ovenents inclu ef eat t he e 603 and t

| 055 pat ont Dsefs e phase, Hit iesashtor B aiross e oRlferatblncpogiimaNsr
recorder). ﬁ%drypeplﬁmxse ?ogy“u Fhap lemyelbmmws i@ hewHesithat ig"

elimnating the affects of the si gnal s_di scl osed the '216 patent and
vari ati ons &fmirmes intage amunddeyal 73] b!ﬁ'\‘}ﬂlﬂs@vdés Eer !ﬂ;stﬁﬂcﬁ if meebwrat lewalfrom

:\Flel rﬁgt g?n%éﬂﬁ\?gl &@égb St an?m?rf ?hp\sge 0 sync pu tsggt :iggl or
AGC pul ses i n t hFiguire8tshbwd andigital s'y’imsénaralnr omculf Thedigital video soureeef.eaBd/ or
ACC pul ses %Etebu% t'se En”;? ?I’ﬂb tﬁ\h J,.B inp Fo? U&Q@' d a hx%it}alhg bit identity comparator(a
10 circuit such as the 74686 by Texas Instruments). The Q input is an 8 bit word such
as 18. The output of U686 82 then will be high for when the digital video source is
greater than level 18. As seen on Figure 8, then the output of {J686 80 is a wave-
form representing composite sync {including pseudo sync as weit).
Figure 9 shows a Digital Timing Pulse Generator(DTPG) 90 circuit equivalent
15 to a very precise one shot multivibrator. An Incoming Pulse 82 is used to trigger the
start input of fiip flop SRFF 94 such that SRFF's Q output is high which in tum allow
system clock(i.e. pixel clock such as 14.318 MHz in NTSC) to start N Counter 96 to
count until N. When N counter gets up to N the TC output resets SRFF and the Q
output goes low and ioad “N” into N counter to reset the N counter. The Output of
20 SRFF 98 is a puise that is equal to N times the pixel(system) clock duration.
Figure 10 shows a block diagram on how color stripe location TV lines are
generated via EPROM 21 and burst gate pulses are generated via DTPG 12 and 13.
The copy protected digital video is typically an 8 (to 10 } bit bus which inputs into
digital comparator DCP1 to sense sync pulses. The output of DCP1 is then com-
25 posite sync (including pseudo syncs) DCP1 then is fed to counter and comparator
CCTG1 to sense the vertical sync puises, for example the first vertical broad pulse
(in NTSC line 4 in field 1 and last half of 266 in field 2). See ANSI/SMPTE Standard
170M-1994, Figure 7. The pixel clock (i.e. 14.318 MHz in some NTSC systems) is
used in CCGT1 to count puises that would sense the vertical sync broad puise. The
30 output of CCTG1 is then a puise high with each first vertical sync puilse. This then
feeds into a frame pulse generator circuit, FPG1. FPG1 also has composite sync
- 14
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digital domain. These known pi xel |ocations of all or some of the pseudo
sync pul ses and/ or AGC—pH-ses—atre—tsed—to—digi-tat | y-nmuttiptex—
(prefeéerably fixed) num bers into a digital nmultiplex or input as to
effectively renpve the pseudo sync pul ses and/ or AGC pul ses. The
digital processing in may contain Lum- 5 nance/ Chr om nance separators
and eit her thwolsanseance and/ or Chromni nance di gi t al PRAMFIAEHT be
used to |l ocate the pseudo sync and/or AGC pulse TV line pi xel

| ocations. Fegm DEPPLAd phidf clodkifedBER. IFRG1T aBeswhd derticallplilse from CCQT1StﬁnC
as a start point to count lines in the vertlcal bl anki ng area gtﬁre the

copy pro- starta digital oneshetl withithe pixalicinek tplast about EHpew; grdigdal
woul d have g, éﬂ& # F?O ﬂggé%g th?]ehél' Bﬂheté'ﬁﬁeébﬁé Sfioti fBr Sﬁ&h 3’ﬁi6rb nds.

bl anki ng interv e copy protec- tion signals in the
vertical bl afhisriymicresecondiome\shio} is thiae hight dwirgthediorizontal syne pifise timing of

}Bgfe §OPY R °tﬁffﬁﬁ1”9@'@@8§p§§dpféfoﬁ%ﬂﬁdtoﬁet4&%tﬂﬁbh@yrﬁBWﬁ&%@%S&QiP‘%‘ or
plr ot ect L on mtrlﬁsmmavemtem:ds@owmlnatbn @g:nﬁto tahdmmla @; midsosecondf dreec shote! y
elim na in e

via a "C rglﬂ‘{m%@ﬂ‘yc‘e@?gt%ls&o& ﬁgaéoﬁ? : lﬁﬁg t??l%’?m L1 dé)r?fg' gate

pul se in #Pdﬁ st iisédaﬁse 'llhéuld’s amb palsehe d !dam low)f Olbﬁnﬁd"ﬁeﬂi 2 el

pr OCESSI ng or wt

in the ital processin
Thi s o r cuioutpagrof thisi‘and Sigate @rtmsb?neeau§e e ¢73 rt%?qs& h-sh inthe middiepfitsl 20
domai 0o0Y: et syhesebafied Ui P PUTHE ol BFP&1 3 Hiea Biibd that is high
for even fields and low for odd fields.
Composite sync is fed to about 50 microsecond non retriggerable digital one
shot, DTPG 11. The output of DTPG1 then is horizontal rate pulses. The output of
DTPG11 is fed to the clock input of a counter with the output of FPG1 to reset this
15 counter, LINECNT1. LINECNT1 output is multibit that counts to 525 in NTSC or 625
in PAL or SECAM. LINECNT1 output is fed to the address input of EPROM 21. The
output of EPROM 21 then is programmed such that a logic high is on during the
identified lines containing color stripe.
To generate a burst gate, composite sync from DCP1 is fed to digital one shot
20 or delay circuit DTPG 12. DTPG12 is timed for its trailing edge to coincide with the
start of color burst. DTPG12 output then friggers DTPG13 to generate a pulse that
is coincident with the color burst.
Figure 11 shows a way to multiplex via MUX10 a corrected color burst phase
via circuit PHASE 10 (see Figure 13). Burst gate and color stripe line location
25 pulses from Figure 17 are “Anded” via AND 10 to switch in corrected color burst
phase in the digital domain which results in a recordable video with the color stripe

process defeated.
Figure 12 shows another way of defeating Colorstripe by using a digital Burst
Continuation Oscillator, BCO, (See Philips Desktop Video Data Handbook {1992)
30 page 2-26). The digital video bus is input into a BCO. The output of the BCO is input
into MUX11, a muiltiplexer. Control of MUX11 can be BG, burst gate from Figure 10

15
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described in 4,695,901 ('901) Ryan, 5,194,965 ('965) and 5,157,510 ('510)

Quan et al. ( all referenced above and i ncorporated by reference);
Nor mal> conposite sync repl acenent; c) Increased nornmal conposite
sync size that is larger in anplitude t han the pseudo sync such
that sync se ors will not detect pseudo sync 25 pul ses %ﬁ

di scl osed inggﬁg; patent and ' 283 di scl osed above and i REHPBYASTR

by reference); d) Replacenent of at |east part of pseudo AGC | ocations with
a si tmadpléce all burstt with etamectad: bolbh digital lbatsbr dubhg thepQolosstrhos $lhb| e.

S | dif d
G her i o eebapalel Hhelirafietd Ui 1 425 TrpiBts Bl npSs Colirdigpe Shloghury
sensi ng 30 withtdofrectadycalsroburst inckhei digital Sioﬁﬁh aEtheswiylOa sectidable ©BPy ch H
using timn 77-US generators to

out put, pul gﬁy%rte in duration of the AGC and pseudo sync

pul ses; whi ch 'w%gre%emﬂnfemdasrtﬁa%f& ded8r & dftfilal BHASES ?@%Bp‘rgado
sync pu Ses course the C(a)gpégmot ection pu es nmay al SO
conbi nat i onfitst onaris seen at pagew2+1d, of: jilips $892 DeskiopsVideoi Datadtahdbook

modi i cati og{ihidhed By Biifisy Edhiconductors.
A second example is Figure 13. On circuit M1 (digital multiplier), IN1 is an
input for the digital video containing Colorstripe bursts white IN2 is the input for the
10 color burst digital burst continuation circuit(i.e. oscillator or correct burst raplication
circuit in the digital domain). The output of M1 is then the product in IN1 and IN2.
M1 is a digitat arithmetic multiplier such as a circuit using Texas Instruments 74284
and other integrated circuits. The output of M1 is the product of IN1 and IN2 at pixel
rate. Accumulator ACC1 sums the output of M1 for up to 32 times(representing up
15 to 8 subcarrier cycles) via output of U370. The output of ACC1 then is arithmeti-

en

cally divided via DIV1 by for example, 32 to result in the average of the output of

M1. The output of DIV1 is then a number that occurs once a line when color burst is

present(color stripe or normal burst). For those lines containing Colorstripe, the

output of DIVt will be differently detectable from those iines containing normal color
20 burst.

Ancther embodiment of a way to detect Colorstripe burst without using a
phase detector, is to use an adder as shown in Figure 14. Basically the output of the
burst continuation circuit(representing the correct burst phase) is added to the burst
signal each horizontal line. With lines of correct color burst phase, the output of the

25 adder (ADD103) will be twice amplitude color burst. If however lines containing color
stripe burst are present, the output of the adder, ADD103 will be much smaller than
twice amplitude color burst. The output of ADD103 is gated via AND gate U37 into
EPROM 103. EPROM 103 then is programmed to clip off the levels below blanking
and subtract off blanking level {#73). The output of EPROM 103 then is fed to ac-

30 cumulator ACC 103 to sum the numbers (about 32 for 8 cycles of color burst). If

16
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5 This method (and apparatus) is applicable to digita
processors such. as conput-et—desk—t-op—m-deo—di gi tal video—tape
recording, digital video effects, etc. Digital methods can
al'so be applied to effectively elimnate or correct the "col or
stripe" (burst phase nodul ation) protection process and or enhanced video
copy protectiwowsngnals in the digital domain. 10 PCTIUS6Ai6T87t al
signal may be defined by the relative 8 bit levels of a video

Color. - CONREREETs piKine, R AU A ACS 1 7660 HERbel et Roniontpt e
7$.tgge ngﬁdﬁﬁ?ﬂdfzjﬂffig:ngﬁfzm@pnhUﬂﬂgwﬂagmnsamhd negdslfo have tpebfnough
?ecor di ﬁg to be ﬁ;hﬁe.d'c %gf»a{l}gg@l}vet ﬁBaphé}ggﬁ@‘é‘ gqi %cﬁggg'gt%f 3&'5180
degrees, an spBEfbAticnr @Xeforahcal hETNTSC formma’ Moweverl tiRrconcepts aret €qualp t he

col or burst [evels nunbers to new ones that iﬁ a mrror inage around
8

| evel ¥3(bl #rRlicRble ta,the) PAl-gnd SEGAM, farmals. Fug DF‘QgiﬁFﬂms‘f‘ de apreEeNtde ur ce
during one ék‘illéoe#ye{helgﬁ1§ﬁd*‘§reoﬂﬁ d%fo ién%ﬁ%ﬁ%vsdopeb& x‘n@va;;#pe%ﬁed

The net hods and apparatuses tor digitally renoving or defeating fects of
20 copy claimsecti on signals include nodifying less than all of the lines
in which the copy protection signals are present, but sufficient of
the lines so that the accept abl e video recordi ng can be nade.

BRI EF DESCRI PTI ON OF THE DRAW NGS Wth reference to the
acconpanyi ng draw ngs: 25 Fi gure 1A shows a copy protected
signal including pseudo sync pul ses and AGC pul ses as described in
the ' 603 patent; Figure 1B shows a copy protection signal as

described in the '098 patent;
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Figure 2 shows a signal path of a video signal in the digital domain:
Fi gure 3 shows a bl ock diagramof—a first enbodi ment of the invention; 30

Figure 4 shows a bl ock diagranl ment of the invention;
77-US “ “m _Figure 5 shows
a conbi nati on anal og and/ or d|g| ure 6 shows

the rel ative ¥OBM%%ye| s of a vi deo si gnal FP P ons an
eight bit digital phase inverter; Figure 8 shows a digital
sync separ at GLAIMr cui t; 5 Fi gure 9 shows a Digital Timng Pulse

Gener at or L & 10 sho ck. di agr am of n .

Col orstripe Iinel oca%"lﬁ* emov'?ﬁjmﬁi?u gt ps Qfl%%e‘&&b ulseqpalr
Figure 11 Sbewspﬁ)té&tidn ﬂbﬁdb Wmhoﬂdé@rsigrﬂi méqntm@@ngm d%ﬁfaﬁcttﬁe%pﬁ
Col orstri pe; ows, an enbodi ment of defeating the

effects of BB?*B?‘?Pr sigpals, bem% for "1%‘3?'%9 dhe) making ef, acceptahle; analogowideo

osci | It or. recardings of the video signal after digital to analog conversion, the method
comprising the steps of:

determining in which lines of the video signal said copy protection signals are
present; and

modifying the copy protection signals while in the digital domain in at least

10 some of those lines whereby an acceptable video recording of the video signal after
digital to analog conversion can be made.

2, The method of Claim 1, wherein the step of determining comprises the
steps of.

counting predetermined number of lines in a vertical blanking area from

15 vertical sync indicating in which predetermined lines of the video signal; and
outputting a control signal.

3. The method of Claim 1, wherein the step of modifying includes
modifying less than all of the lines in which the copy protection signais are present,
but sufficient of the lines so that the acceptable video recording can be made.

20 4. The method of Claim 2, wherein the step of modifying includes:
inputting a digital video signal to a first signat input of a multiplexer;

inputting a digital number into a second signal input of said multiplexer;

inputting said control signal into a control input of said multipiexer.

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

25 of.
inputting a control signal during said presence of said copy protection
signals within said video signal;

controlfling an amplitude of portions said video signals.

6. The method of Claim 5, wherein the step of controlling comprises

30 reducing the amplitude of the video signal during said presence of said copy
protection signals.
______ . 18
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Figure 13 shows an enbodi nent using a digital phase detector;
Flgum_m,shoms_amembodmi—defectl ng—Cotor st++pe burst wthout

usi ng- a phase detector. DE SCRI PTI ON The
foll owi ng describes a nunber o1ﬂﬁ def eat the effects of
anal og copy protection signals Is in the digital domain.

Descri pti on owoRademeng t he Effect S of or Eli m nating Pseud®CHHN6/1$FT AGC

Pul se Copy Protection Signals 20 As di scussed above there are two
basi c type of copgy pryhéchéthtd SofoDRNMm 5 hwherein the ste}y ©f Comtralling comsres | N
video signals. The first includes si naI s.inth Lum nance portion

of the vi ded"P@sing. th?hémﬁl‘}%ﬂd’fv\m Nidgo! sionel duag can @bsenGe of said ‘copy
i ncl udes co?h@;;ﬁaﬁﬁg ﬁgﬁdm@ ice portion of the video signal.

In particul um nance copy protection signal for which 25
anal og def eat rreaha'l'rlnesnetl'ndeafd?dﬂmﬁ tvéhsréinthe isteprofimadifyingecamprises the steips

' 603 and ' 098 patents by Ryan. See Figures 1A and 1B. The el ements
of thede cor%;’ protection signals are the conbination of either a
pseudo sync or ammlligael contral signal duringrsaid presenioe of s&idCapy|pretectidresignalsi r s
sync and AGC F a a}{gp designed to cause the AGC circuitry in a
recorder to sgid yjdeosignal proper gain setting and 30 t hus nake an

|79f _e[Jlsor recor di W’Uﬁlﬂﬁh FEpidoemenPBighak of the various enbodiments
replacing said copy protection signals with said replacement signal.
10 9, The method of Claim 8, wherein said replacement signal is a digital
signal representing a blanking level of said video signal. .

10. A method of removing the effects of pseudo sync and AGC pulse pair
copy protection signals within a video signal while in the digital domain, the copy
protection signals being for inhibiting the making of acceptable analog video

15 recordings of the video signal after digital to analog conversion, the method
comprising the steps of:

determining the location of normal sync pulses; and

increasing the amplitude of said normal sync pulse relative to said pseudo
sync pulses while in the digital domain whereby an acceptable video recording of

20 the video signal after digital to analog conversion can be made.

11. A method of removing the effects of chroma copy protection signals
within a video signal while in the digital domain, the copy protection signals being
for inhibiting the making of acceptable anaiog video recordings of the video signal
after digital to analog conversion, the method comprising the steps of.

25 determining the location of chroma copy protection signals within said digital
video signals; and

replacing the chroma copy protection portions with a chroma signal of a
proper phase whereby an acceptable video recording of the video signal after digital
to analog conversion can be made.

30 12.  The method of Claim 12 whersin the step of replacing the chroma copy
protection portions is done with a digital phase invertor.
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listed belowis to nodify a copy protected signal while the signal is in

the digital domain to redyce or elimnate the effects of the copy
proteetion signals. r’iﬂ"”ﬂm,ﬂmm,ﬁ!ﬂve t he object of the
various enbodinents is to renpve’ (AR N I ts of copy protection form
a video signal while in the digital domain. 3

Fi gure 2 3%%‘%892}167678

conver si on oWOM/18RA| og Si gnal 12 containi ng copy protecti i gnal s
to a Digital Signal 16 using an Analog to Digital converter 14, and then
processi ng sai d 13 gnTheimethixt ofiClair A2 whereinthe stepiifsietermining thelocstiorpbi t al

Signal 20 is cpnverted back to the anal in el to Anal og
convert er Z‘Ee 36%9%'” PWS“[“H@ *B@@ééggggﬁagﬁgaﬁg@&gg%%r? Pran Anal og
Si Ignal 10 ;Jﬁ'ung amemhteaof Olaf?h@lizfj\ﬁhemt elste_profMertﬁh_ﬂin_gmb@iﬁcaﬁdiﬁ of
el ow may use the output of a digital device.contajnin e co
prot ect ed dth§ ehPM&; Gapy| PYGPGgO"‘ portions 4$ fipne EY ?eﬁat'aaé'r»ﬁ peringpt g’?ﬁ)&?ﬁﬂ@%s

descr i.bed dgﬁ‘h not include a Analog to Digital
conve!F:'si ont%‘n a@a?(eafﬁ%l%l. Anal og conversion. Each enbodi ment wi | |
operate on the @Senm Thet mathadhef Claimol2 ivheseini thei step lof réplaicing thes chroma

donmai n. . Afir ral. . J. of the invention is
descri bed imoﬁcﬂﬁ?gogtfo"fﬂ%aang%%%ﬁw “a Copy Protected Digital
Vi deo I nput Signs. 3Fhemethbddf Claim 12 whereilitiss stap dPrlocating dhe Shrommel copy
Pseudo Sync AGC Pul se, Locat.ion %r%’”ﬁa 3?\. A

protection portions is done with a digital phase detector.
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D gi t al Nunber Gener at or

representing a condition. red-as—gto : : on

pul ses’ - -~ The out puts of the Di gltal Processor 34 and the Digital D 0\41018’
Nuffoer Generator 38 are coupled to a first and second ipawl &3 ¢
Digital Miltiplexer 40. An output of t he Pseudo Sync Ag se Pixel

Location Generatgcf | NP Wob@AnTeQ et klf. properTy orblnithhiaN Ml T [S¢g ¥ 40 as a
control el enent gital Milt pl exerktwf@tonaiiymau) 5 resulting Digital Video

Si gnal 42 mmhuommmﬁmmmﬂmﬂmmpmdﬂammcoopmnmmmm

[ nstrua 1 Ba bPILT O B g A SeCGR 97716022
gener al e O[%‘I"n ' f‘w# el nvent ion ﬁle‘% rlrﬁ'da"'l n ki guI? %jh
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generi q c??gﬁ?& 77- CA, CH, CN, CZ, DE, DK, ¥E, ES, FI, %’&E&UL%
cal | ed @8 rermtonahPine Dag A "’(ﬂff"ffh’c%df" PI] Pseulin e e e ubia, REPEIFT Ro: KU
Locat,i an Detector 56 is inputted tp a sm‘gg;dﬁ,isn u&g‘:ﬂﬁg&%zm

. . . ARTPO patent , MW, 5D, X umsianpam
The deticinh Briodh Duar | OUS \ etober 1995 17.109%)  US (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Eropean patent

(AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU,
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM,
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{54) Title: DIGITALLY REMOVING VIDEO COPY PROTECTION PULSES

X ks

- UL _
PO NUR NG NG N

Hormal B Sync
Pukse

(57) Abstract

The invention uses digital techniques for defeating the effects of the analog copy protected signal while the signal is in the digital
domain, The types of copy protection signals includes psendo sync pulses and AGC pulses, Additionally digital techniques may be used
for reducing or eliminating the effects of a chroma copy protection process (Figs. 10-14). A digital video copy protection eliminator allows
removal of substantially all pseudo sync pulses andfor AGC pulses in the digital domain. The location of pseudo syncs and/or AGC pulses
are determined, while the signal is in the digital domain. These known pixel locations of all or some of the psendo syncs andfor AGC
pulses are used to digitally modify the signal so as to effectively remove the pseudo sync pulses and/or AGC pulses.




enbodi nents of "Circuit ACP' 58 are described below The resulting Digital
Vi deo Signal 60 has the Pseudo Sync ACC-si-gRats—Hottf+ed or—Tenoved as 5
imstreacted by the Multiplex Control Signal 62 and the "Circuit ACP" 58.
The various functions that the "Crcuit ACP" perform are: a)
Level shifting and/or pulse narrow ng and/ or pulse attenuation as_ d

scribed in 4“@,5,19&; (' 901) Ryan, 5,194,965 (' 965) and 5, 13‘7"’5’&’!9“("5210)

Quan et : all referenced above and incorporated by reference);
10 b) hbrnal conposite sync replacenent; c) Increased
normal conposite sync size_that is larger in anplitude than t he

pseudo sync such that syncs§eparaLan_Ld recorders will not detect pseudo
sync pul ses (as dlsclosed,Eh t he '1965 patent and ' 283 di scl osed above and

i ncor po- rated U Fef er®nde); and 15 d) Repl acenent of
at | east part of pseudo‘AGﬁElocatlons w th a signal (i.e. flat
field) such that a recordaf e copy 1Ts possible. Figure 5
shows a conbi nation anal og™and/ or digesg=nircuit [ consisting i.e.

(sync separators, one shot tining ci | ogic, or counters and digita
l'ine | ocation as descri be 01 Ryan)] that sanples the video

i nput and or the 20 vi deo out put D to generate pul ses coincidental to
pseudo sync pul ses and or AGC pulses—The outputs-of this circuit
are the conbination of P, Q Rg}% whi ch ef f ec- tivelly elimnate the
vi deo anticopy procession the figital domain. For exanple "@Q' can

i
be a pul se coincidental wth the YLggg_urnes—assocraredﬂMﬂﬁ13%@ copy
protection add pul ses. "Q canj be o switch off, attenuate} |evel
shift, nar- 25 row t he- copy| pgdt ecti on added pul ses as to nake a
recordabl e VCR copy or to

. o\

Vi 34NOI4

j
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%

L
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substantially elimnate the copy protection. Description of
Reduci ng the Effects of _or  ELimpatihrg—Coter-st++pe—Copy Protection

Signals 77-US 13

14 Digital methods can also be applied to effectively elimnate or
correct the "color stripe" (burst phase nodul ation) protectlon gﬁoc%ss and
or enhanced wodemepmpy protection signals in the digital

was extensively discussed in the '523 patent, it is first necessary to
determ ne what TV lines contain the Colorstripe process and then nodify the

.

g1 3HNOI4

2/15
SUBSTITUTE SHEET (RULE 26)



Col orstripe signal so as to nake the copy protected signal recordable.
Figure 6 defines the digital.signal is by the—telative 8 bit—tevels of a
video‘signal. For instance, sync tip is defined as 0 and peak white is
| evel 255. Col or burst is between |level 36 and 109, and bl anking | evel is
at 73. Oher bit rates are possible. An 8 bit signal is used as an
exenpl ary vergéhomeozthe "Col orstripe” signal as described n&EYYSIR6HIve t he
enough of the phase shifted color burst corrected to all ow acceptabl e
recording to be nade. For instance if the phase shift is set for 180
degrees, an EPROM (erasabl e progranmabl e nenory),is used to map the col or
burst | evels nunbers to new ones that isSa mrror inmage around | evel
73(bl anking | evel ). For instance if the Hurst level from Video source
during is level 109, the output of the ROMw || be |evel 36.
Figure 7 shows a way to create a phase Lft for digitized color burst. For
instance if the phase shift is set f®&@ degrees, EPROM erasabl e
progranma- bl e nenory), EP PHASE 70 ws ¥ ﬂ'f,‘gp t he col or burst |evels numbers
to new ones that is a mrror inage ar§o§t®lal evel 73 (blanking level). For
instance if the burst |evel from Dvi Ee?&ﬁurce 72 is level 109, the output
of EP PHASE will be | evel 36. I%iylﬁ§ 8 shows a digital sync separator
circuit. The digital video source (i 68 &@sbit bus) is input into the "P"
i nput of U686 80, a digital 8 bit iden&.@ com parator(a circuit such as
the 74686 by Texas Instrunents). Thevd"i nput is an 8 bit word such as 18.
The output of U686 82 then will be high fpor when the digital video source
is greater than level 18. As seen on Fgqufe 8, then the output of U686 80
is a waveformrepresenting conposite syng|gincluding pseudo sync as

[
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wel 1) Figure 9 shows a Digital Timng Pul se

Generétor(DTPG) 90 CircuUit cou ~SGu-a-eRt—t-o—a—very precise ome shot
mul tivibrator. An Incomng Pulse 92 is used to trigger the start
input of flip flop SRFF 94 such that SRFF's Q output is hi gh whi ch

in turn allow systemclock(i.e. pixel clock such as 14.318 Miz

NTSC) to stamodyaémenter 96 to count until N Wien N count%‘F’"ﬂ%"P’é"ﬁb to N
t he TC out put resets SRFF and the Q output goes |low and | oad "N’
into N counter to reset the N counter. The Qutput of SRFF 98 is a
pul se that is equal to N tines t he pi xel (system) clock duration.
Figure 10 shows a bl ock diagram on how col or stripe |ocati o TV lines are
10 generated via EPROM 21 and burst gate pul ses are generated via DIPG
12 and 13- - The-copy--protect-ed--di-gi-tat--vi dee-4-s-typreal-by--an-§ (to
10 ) bit bus V\:hl ch inputs into digital conparator DCPl to sefse
sync. pul ses. The out put of DCP1 is then conposite sync (including
pseudo sync pul $es) DCP1 then is fed to counter and conpar ator
CCTGL to sense the vertical sync pul ses, for exanple t i rst vert|~ 15
cal broad pul sef(in NTSC line 4 in field 1 and |ast ha f 266 in f|eld

2). See
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ANSI / SMPTE St andard 170M 1994, Figure 7. The pixel clock (i.e. 14.318 Mz

in some NTSC systens) is used in CCGTl to cowé—pttses that would—Sense the
veriical sync broad pul se. The output of CCTGL is then a pulse high with
each first vertical sync pulse. This then feeds into a franme pul se
generator circuit, 20 FPGL. FPGL al so has conposite sync from DCP1 and
pi xel clock fy@@rkdedt. FPGL uses the vertical pul SEWYBRCECTL to
start a digital one shot with the pixel clock to | ast about 6

| ines. Then another digital one shot in FPGL triggers the end of

the 6 lines one shot for about 3 microseconds. This 3 nicrosecond one
shot is then high during the horizontal sync pulse timng & _line 10 field

one, and 25 the 3 m crosecond one shot is high during the jriddle of |ine

272, field 2. FRGl--cvecnun--- Uses -cobi nati-6n-4-egic-t o -~ and*-{he-3----
m cr osecond one shot output w th conpos- ite sync from DCP1: During
field 1, the oytput of this "and" gate in FPGlwi s | ow (becalijse l'ine

10's sync puIsQisangicIovv). Duringfieltl?, t he output of this:
"and" gate is high because line 272 is |ogi cghm@g n the mddle of tts line

when P 77-US zagEg 1° :
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sync separated via DCP1l. The output of FPGL is then a pulse that is high
for even fields and | ow for—odd—fields- €onposite - sync
is fed to about 50 m crosecond non retriggerable digital one shot,
DTPG 11. The out put of DTPGlL then is horizontal rate pulses. The 5

out put of DIPGL1 is fed to the clock input of a counter with the out put of

FPGL wowaset this counter, LINECNT1. LINECNT1 out pBETVR6ERT | bi t
that counts to 525 in NTSC or 625 in PAL or SECAM LI NECNT1 out put
is fed to the address i nput of EPROM 21. The output of EPROM 21 then
is progranmed such that a |l ogic high is on during the identified

| ines containing color stripe. 10 To generate a burst gate,
conposite sync fromDCPl is fed to digital one 8  shot or delay
circuit DTPG 12. DTPGL2 is timed for its trailing egge to coincide

with the start of color burst. DTPGL2 output then tﬁiﬁgers DTPGL3 to
gener at e a pulse that is coincident with thf 8ol or burst.
Figure 11 shows a way to nultiplex via MIX10 a corrgcged col or burst 15
phase via circuit PHASE 10 (see Figure 13). Burst gﬁqg and col or stripe

l'i ne | ocation pulses fromFigure 17 are "Anded" via AND 10 to
switch in corrected col or burst phase in thejdigital domain which
results in a recordable video with the col or |stripe process
def eat ed. Figure 12 shows anot her way o¢f§ defeating
Colorstripe by using a digital 2f Bur st Conti nua i?oﬁOscillator, BCO,
(See Philips Desktop Video Data Handbook (19 23 page 2-26). The
digital video bus is input into f@ BCO The output ofgthe
P
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BCOis input into MJX11, a multiplexer. Control of MJX11 can be BG burst
gate fraom Figure 10 -t o replace—ai-t—best—nt-th—cor+eected col or—dirgital—

burst.” Using the Colorstripe line |ocation pulse and burst gate,
MJX11 can replace only those 25 Col orstripe color burst wth corrected
color burst in the digital domain. Either way, a recordabl e copy
can be nmade. WO 97/16022 There are several methods that E&RUBYIEHEd for a
di gital phase detector. The first one is seen at page 2-17 of the
Philips 1992 Desktop Video Data Hand- book published by Philips

Sem conduct ors. A second exanple is Figure 13. On
circuit ML (digital nmultiplier), INlL is an input for the digital

vi deo containing Colorstripe bursts while IN2 is the i nput for the

color burst digital burst continuation circuit(i.e. oscillator or correct
burst replication circuit in the digital domain). The output of ML is then
the 5 product in INL and IN2. ML is a digital arithmetic multiplier
such as a circuit usi ng Texas Instrunents 74284 and ot her integrated
circuits. The output of M is the product of IN1 and IN2 at pi xel
rate. Accumul ator ACC 1 suns the out put of M for up to 32
times(representing up to 8 subcarrier cycles) via output of

~
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U370. The output of ACCl then is arithmetically divided via D V1 by for
exam 10 ple, 32 to result jn the average—eft—the out put of ML: The

output of DIV1 is then a nunber that occurs once a |ine when col or
burst is present(color stripe or nornal burst). For those |ines
containing Colorstripe, the output of DIV1 will be differ- ently

det ect abl e f rvaviidsere | i nes contai ning normal col or burst. PCT/US96/16767

Anot her enbodi ment of a way to detect Col orstripe burst wthout using a 15
phase detector, is to use an adder as shown in Figure 14. Basically the

out put of the burst continuation circuit(representing the correct
burst phase) is added to t he burst signal each horizontal Iine.
Wth lines of correct color burst phase, the out put of the adder
(ADD103) will be twice anplitude color burst. If however l i nes
containing color stripe burst are present, the output of the adder, ADD 103
20 - wi Il be much smaller than tw ce a;rvp’:mude col or burst. The output of
ADD 103 is gated via AND gate U37g o EPROM 103. EPROM 103 then is
programed to clip off the |evel scb€l ow bl anki ng and subtract off

bl anki ng | evel (#73). The out put 3fE’EPROVI 103 then is fed to
accunul ator ACC 103 to sumthe nunbers m"-%' (about 32 for 8 cycles of
color burst). If Colorstripe is present, gh® nunber from 25 ACC 103
(one nunber per horizontal line) will be &oser than if correct color

burst were present. This di@cBosure is illustrative and not
limting. Al discussion in this 5 cification have referenced the
NTSC format. However, the concepts are equal ly applicable to the
PAL and SECAM formats. Further nodificatiops wll
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be apparent to one skilled

in the art and are intended tao fall wthipn+the-seope—of the—appended—

cl al ns.

17

77-US

PCT/US96/16767
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From \ Digital Video Source Comp Sync
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84
8 Bit 82
i Identify
8 Bit Word \ Q| comparator
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uUsse

WO 97/16022

FIGURE 8
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19 | Cddaim 1. Anethod of digitally renoving the effects of
pseudo_sync and AGC pul se Ccopy—pai-ect-e—stghats—wthit-n adrgrtal—video
signal, wherein the copy protection signals allow viewing said digital
video signal while inhibiting the making of acceptabl e anal og vi deo
recordings of said digital video signal after digital to analo

1676Tont r ol

conver si on, Wwo»nskbod conpri sing: digitally geneP@&F
indicative of the lines of the video signal in which said copy

si gnal
protection signals are present; providing a selected digita
nodi fication signal; and digitally nodifying, with said sel ected
| east sone

digital nodification signal, said copy protection signals in at
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signals are present which will allow an acceptable video recording of said

digital video signal to be _oade after the—di-gal—to—anal og—conversion.

2.  *The nmethod of Caim1, further including: generating the
digital control signal for a predeterm ned nunber of lines in a vertical
bl anki ng area of said digital video signal; and nodi f vi ng t he
predet er m negugwsabRs of lines with the digital nndificatioﬁcgpéﬁ@%wfn
response to the digital control signal. 3. The net hod of

Claim1, wherein the act of digitally nodifying includes nodifying |ess
than all of said selected lines of said digital video signal in which said

copy protection signals
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are present, but sufficient of said |ines so that said acceptabl e video
recordi ng can be nmade 20 4 Fhe—ret hod—of—Clai mT,
wheretn the act of digitally nodifying |ncludes suppl ying the
digital video signal to a first signal input of a digital nultiplexer
supplying the selected digital nodification signal to a second si I nput
of said digi{Herneaatti pl exer, and appl yi ng said coPe Vi %ﬂal to a
control input of said digital nultiplexer.
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5. The method of Claim1, wherein the act of digitally nodifying

conpri ses: applying the control—stghret—to—a sel ected—digital vi deo
stgnat digital nodifying circuit during said presence of said copy
protection signals within said digital video signal; and digitally
controlling an anplitude of portions of said digital video signal to renove
the effect sy@buide® copy protection signals. 6. PCT 169 hod of
Claimb5, wherein the act of digitally controlling conprises reducing the
anplitude of the digital video signal during said presence of said copy
protection signals. 7. The nethod of Claimb5, wherein the act
of digitally controlling conprises increasing the anplitude ofthe digital
vi deo signal during an absence of said copy prote®ion
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DATE OF RECEIPT... 1110
the predetermined pulses with copy-protect signals thereby to shift their level.

An alternative method includes increasing the effective frequency of the copy-
protect signals during the vertical blanking interval so as to achieve attenuation
and/or low-pass filtering in the VCR circuitry to thereby render the signals inef-
fective in preventing copying. A circuit for achieving this method includes pulse
narrowing and/or pulse multiplication circuitry which effectively increases the
high-frequency content of the pseudo-sync and/or AGC pulses. United States
Patent Number 5,157;510 (‘510) by Quan et al., issued on Oct. 20, 1992 entitled
METHOD AND APPARATUS FOR DISABLING ANTI-COPY PROTECTION
SYSTEM IN VIDEO SIGNALS USING PULSE NARROWING describes
method and apparatus for disabling the effects of copy-protect signals added to a
video signal using differences in the characteristics of television and VCR cir-
cuitry. Copy-protect signals as described include pseudo-sync pulses and/or
added AGC pulses in the vertical blanking intervals of a video signal. The spe-
cific method described includes increasing the effective frequency of the copy-
protect signals during the vertical blanking intervals so as to achieve attenua-
tion and/or low pass filtering in the VCR circuitry to thereby render the signals
ineffective in preventing copying. A circuit for achieving this method comprises
pulse narrowing and/or pulse multiplication circuitry which effectively increases
the high-frequency content of the pseudo-sync and/or AGC pulses.

U.S Patent Number 5,625,691 (’691) entitled "VIDEO COPY
PROTECTION PROCESS ENHANCEMENT AND VERTICAL PICTURE DISTORTIONS, "
by Quan issued on April 19, 1997 which is incorporated by refer-

ence, discloses defeating the affects of the signal generated by the ‘603 patent by i
modifying the relative amplitudes of the pseudo sync ptilses to the normal sync

pulse so that synchronizing pulse detection system within a recorder will only

detect the normal synchronizing pulses, thus permitting normal recording of

said copy protection signal.

U.S. Patent Number 5,633,926 (’926) entitled "VIDEO COPY
PROTECTION PROCESS ENHANCEMENT AND VERTICAL PICTURE DISTORTIONS, *
by Quan issued on May 27, 1997 which is incorporated by refer-
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said digital lvjl.g.eﬁatent Number 4,907,093 (093) entitled “Method and Apparatus for
Preventing The Copying of a Video Program,” which is incorporated by reference,

Q)

Q)

discloses a method and apparatus for detecting the ordered pairs of pseudo-sync
pulses and white pulses described in the ‘603 patent and disabling the recording
function of a video cassette recorder. The ‘093 patent discloses several detection
methods.

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

Color video signals (both in the NTSC and PAL TV systems) include what
is called a color burst. The color stripe system modifies the color burst. The
suppression of the color subcarrier signal at the TV transmitter requires that the
color TV receiver include (in NTSC) a 3.58 MHz oscillator which is used during
demodulation to reinsert the color subcarrier signal and restore the color signal
to its original form. Both the frequency and phase of this reinserted subcarrier
signal are critical for color reproduction. Therefore, it is necessary to
synchronize the color TV receiver's local 3.58 MHz oscillator so that its frequency
and phase are in step with the subcarrier signal at the transmitter.

This synchronization is accomplished by transmitting a small sample of

the transmitter's 3.58 MHz subcarrier signal during the back porch interval of
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relative to said pseudo sync pulses in the sele ow an
accept abl e video recording of said digital videq s gag éﬁ‘l ngdg after
digital to anal og conversion. 11. A i 1“gi tjaljl y
renoving the effects of chroma copy pretection s} dnals_of _ingprdpgr phase

within a digital video signal, wherein the copy jprotection signalg al ow
viewing said digital video signal while inhibitipgthe—raki-rg—of
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digital vvlegisi&nral 8uring color TV transmission (both broadcast and cable) 8 to 10
cycles of the 3.58 MHz subcarrier that is to be used as the color sync signal are

superimposed on the back porch. This color sync signal is referred to as the
"color burst"” or "burst'. The color burst peak-to-peak amplitude (40 IRE for
NTSC TV as shown) is the same amplitude as the horizontal sync pulse.

In one commercial embodiment of the color stripe process, no color burst
phase (stripe) modification appears in the video lines that have a color burst
signal during the vertical blanking interval. These are lines 10 to 21 in an
NTSC signal and corresponding lines in a PAL signal. The color stripe
modifications occur in bands of four to five video lines of the viewable TV field
followed by bands of eight to ten video lines without the color stripe modulation.
The location of the bands is fixed ("stationary") field-to-field. This color stripe
process has been found to be quite effective for cable television, especially when
combined with the teachings of U.S. Patent No. 4,631,603 also invented by John
O. Ryan and incorporated herein by reference.

In NTSC TV, the start of color burst is defined by 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 cycles relative to
their nominal (correct) position.

Further, the amount of phase shift in the color stripe process can vary
from e.g. 20° to 180°; the more phase shift, the greater the visual effect in terms
of color shift. In a color stripe process for PAL TV, a somewhat greater phase
shift (e.g. 40° to 180°) is used to be effective.

Other variations of the Colorstripe™ process are described
in International Application Number PCT/US96/17719 entitled

IMPROVING THE EFFECTS OF CQLOR BURST MODIFICATION TO A VIDEO
SIGNAL by William J. Wrobleski filed on November 5, 1996.
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to be made after digital to analog conversion. | he net hod
of Caim1l wherein the act of digitally replading the chroma copy

Methods and apparatuses for defeating the effects of the color burst
modifications of the ‘216 patent and others are described in U.S. Patent Number
4,626,890 entitled “Method and Apparatus for Removing Phase Modulation From
the Color Burét,”(incorporated by reference). Methods and apparatuses for detecting
a color stripe signal and for additional defeat methods and apparatuses are

described in U.S. patent number 5,784,523 issued on July 21, 1998
entitled METHOD AND APPARATUS FOR DEFEATING EFFECTS OF COLOR
BURST MODIFICATIONS TCO A VIDEO SIGNAL by Ronald Quan and John O.
Ryan. International Application Number PCT/US96/17719 and U.S.
Patent Number 5,784,523 (523} are incorporated by reference.

U.S. Patent Number 4,626,890, "Method and Apparatus For Removing
Phase Modulation From the Color Burst”, John O. Ryan, issued December 2,
1986 and 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.

The '523 patent by Quan et al. describes a color stripe process for
preventing recording of video signals, the color burst present on each line of
active video is modified so that any subsequent video tape recording of the video
signal shows variations in the color fidelity that appear as undesirable bands or
stripes of color error. This color stripe process is defeated first by determining
the location of the video lines including the color stripe process, either by prior
experimentation or by on-line detection. Then some or all of the lines including
the modified color bursts are modified so as to render the overall video signal
recordable. The modification is accomplished in a number of ways, including

phase shifting the color stripe burst into the correct phase, replacing some of the
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The nmethod of Claim 11 wherein the act of digitdllly determ ningl]the
| ocation of the chroma copy protection signals jig dORARR 1999a di gital sync
separat or. 14. The net hod of C aim 41 {wherein the ag¢t jof
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mul ti pl exes longer effective, and m1x1ng 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 a VCR and hence have no effect.

All of the defeat methods described in the referenced defeat patents use
analog techniques. With the advent of greater use of digital technology, there is
a need for digital implementations of these techniques.

SUMMARY

Video signals in today’s environment exist in both the analog domain and
the digital domain. In many instances it may be desirable to delete or reduce the
effectiveness of a video signal containing analog copy protection signals such as
those described in the ‘603, ‘098 and ‘216 patents while the signals are in the
digital domain. A video pirate may attempt to avoid infringement of one or more
of the analog defeat mechanisms referred to above by converting the analog
signal to the digital domain and instituting defeat mechanisms in the digital
domain.

The present inventor has determined that improvements are possible on
the teachings of above mentioned analog defeat mechanisms, especially by the
use of digital techniques and defeating the effects of the analog copy protected
signal while the signal is in t}_1e digital domain. These improvements include
defeating the signal generated by the ‘608 and the ‘098 patents (pseudo sync and
AGC pulses for affecting the AGC system of a recorder). Additionally  digital
techniques may be used for reducing or eliminating the affects of the signals
disclosed in the ‘216 patent and variations of the Colorstripe™ process described
in International Application No. PCT/US96/17719.

A digital video copy protection eliminator allows removal of substantially
all pseudo sync pulses and/or AGC pulses in the digital domain. The location of
pseudo sync pulses and/or AGC pulses are determined, while the signal is in the
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“colox stripe” (burst phase modulation) protection process and or enhanced video
copy protection signals in the digital domain.

As was extensively discussed in the ‘523 patent, itis first necessary to
determine what TV lines contain the Colorstripe process and then modify the
Colorstripe signal so as to make the copy protected signal recordable.

Figure 6 defines the digital signal is by the relative 8 bit levels of a video
signal. For instance, sync tip is defined as 0 and peak white is level 255. Color
burst is between level 36 and 109, and blanking level is at 78. Other bit rates
are possible. An 8 bit signal is used as an exemplary version. The “Colorstripe”
signal as described needs to have the enough of the phase shifted color burst
corrected to allow acceptable recording to be made. For instance if the phase
shift is set for 180 degrees, an EPROM (erasable programmable memory),is used
to map the color burst levels numbers to new ones that is a mirror image around
level 73(blanking level). For instance if the burst level from Video source during
is level 109, the output of the EPROM will be level 36.

Figure 7 shows a way to create a phase shift for digitized color burst. For
iastance if the phase shift is set for 180 degrees, EPROM(erasable programma-
ble memory),EP PHASE 70 will map the color burst levels numbers to new ones
that is a mirror image around level 73 (blanking level). For instance if the burst
level from Dvideo Source 72 is level 109, the output of EP PHASE will be level
36.

Figure 8 shows a digital sync separator circuit. The digital video source
{i.e. 8 bit bus) is input into the “P” input of U686 80, a digital 8 bit identity com-
parator(a circuit such as the 74686 by Texas Instruments). The Q input is an 8
bit word such as 18. The output of U686 82 then will be high for when the digital
video source is greater than level 18. As seen on Figure 8, then the output of
U686 80 is a waveform representing composite sync (including pseudo sync as
well).



Vi deo recordihgs of said digital video signal aft gt-al—te—aral-0g

conversi on, co a digital process BEPL,XGEME\H‘QSHEETM gi t al
vi deo si gnal u"'m ﬁul MM’HHW protection signa di gi tal
copy protection*signa detector for digta I y d@&@gwt ha Eopy

protection signals in the digital videe signal; sard | ogation

detector digitally generating a nultiplex control Shgnakmhndpeakple of the
presence 1@iaigai d copy protection si.gnals; a digital nunber '
generator for generating a predeterm ned digital nombers ; a digital

signal nodification circuit responsive to said nmultiplex control signal for
digitally nodifying said copy protection signals in at |east sone of the

ecording of daid & Breay gl EFne e Res oladua Pl e AFC e 'sc?pyéinifﬁg
conversi Cﬁrotectmn signals within a digital video signal, wherein the copy protection signals allow viewing
said digital video signal while inhibiting the making of acceptable analog video recordings of said
digital video signal after digital to analog conversion, the method comprising:
digitally generating a control signal indicative of the lines of the video signal in which said
copy protection signals are present;
providing a selected digital modification signal; and
digitally modifying, with said selected digital modification signal, said copy protection
signalsin at least some of those lines of said digital video signal in which the copy protection
signals are present which will allow an acceptable video recording of said digital video signal to be

made after the digital to analog conversion.

2. The method of Claim 1, fixrther including:

generating the digital control signal for a predetermined number of lines in a vertical
blanking area of said digital video signal; and

modifying the predetermined number of lines with the digital modification signal in

response to the digital control signal.

3. The method of Claim 1, wherein the act of digitally modifying includes modifying
less than all of said selected lines of said digital video signal in which said copy protection signals

are present, but sufficient of said lines so that said acceptable video recording can be made.
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4. The method of Claim 1, wherein the act of digitally modifying includes:

supplying the digital video signal to a first signal input of a digital multiplexer;

supplying the seleded digital modification signal to a second signal input of said digital
mulitiplexer; and

applying said control signal to a comtrol input of said digital multiplexer,

5. Themethod of Claim 1, wherein the act of digitally modifying comprises:

applying the control signal to a selected digital video signal digital modifying circuit during
said presence of said copy protection signals within said digjtet video signal; and

digitally controlling an amplitude of portions of said digital video signal to remove the

effects of the copy protection signals.

6. The method of Claim 5, wherein the act of digitally controlling comprises reducing

the amplitude of the digital video signal during said presence of said copy protection signals.

7. The method of Claim 5, wherein the act of digitally controlling comprises
increasing the amplitude of the digital video signal during an absence of said copy protection

signals within said video signal.

8. The method of Claim 1, wherein the act of digitally modifying comprises:
applying the control signal during said presence of said copy protection signals within said

digital video signal;
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21. An appar &t u% as i1mn 19 wherein saidq dircuit ACP di gmally
nodi fies said copy protection signal8lby pul ge ' bseudo sync
pul ses and sai d AGC pul ses. 22. An apparatus _as inidaim19
wherein said circuit ACP digitally nodifies sard copy protection signals
by repl aci ng PEF¥idiBgithg spleas g@}n@dfﬁsamlmmthmﬁomhf & figital peplawement
23. An apparatus as in Claim19 wherein said circuit ACP digitally
nodi f i esigoell ehdcopy protection signals by increasing an anplitude of normal
sync pul ses relative to said pseudo sync

replacing said copy protection signals with said digital replacement signal.

9. The method of Claim 8, wherein said digital replacement signal is a digital signal
representing a blanking level of said digital video signal.

10. A method of digitally removing the effects of pseudo sync and AGC pulse copy
protection signals within a digital video signal, wherein the copy protection signals allow viewing
said digital video signal while inhibiting the making of acceptable analog video recordings of said
digital video signal after digital to analog conversion, the method comiprising:

detenmining the location of norual sync pulses within selected lines of said digital video
signal; and

increasing an amplitude of said normal sync pulses relative to satd psendo sync pulses in
the selected lines, to allow an acceptable video recording of said digital video signal to be made

after digital to analog conversion.

11. A method of digitally removing the effects of chroma copy protection signals of
improper phase within a digital video signal, wherein the copy protection signals allow viewing
said digital video signal while inhibiting the making of acceptable analog video recordings of said
digital video signal after digital to analog conversion, the method comprising:

digitally determining the location of the chroma copy protection signals within said digital

video signals;
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lines of said digital video signal; and_ a digital signal

nmodi fi cation d@ﬁﬁx:z&nem@amnpgwwmnm of the\presqnaeof the ehrpwa copyr cui t f or

nodi fyi ng said chroma copy protection signals with a chronma signal of
proper prestionsigablsandan accept abl e vi deo recording of said video signal
to be made after digital to anal og conversion.
digitally replacing the chroma copy protection signals with a chroma signal of a proper
phase, to allow an acceptable video recording of said video signal to be made after digital to

analog conversion.

13, The method of Claim 11 wherein the act of digitally replacing the chroma copy

protection signals is done with a digital phase inverter.

13.  The method of Claim 11 wherein the act of digitally determining the location of the

chroma copy protection signals is done with 2 digital sync separator.

14.  The method of Claim 11 wherein the act of digitally determining the location of the
chroma copy protection signals includes digitally locating pertinent line locations and a burst gate
signal

15.  The method of Claim 11 wherein the act of digitally replacing the chroma copy

protection signals is done with a digital mulitiplexer.

16.  The method of Claim 11 wherein the act of digitally determining the location of the

chroma copy protection signals is done with a digital phase detector.
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copy protection signals within selected [ines of a digital video signal, wherein the copy protection
signals allow viewing said digital video signal while inhibiting the making of acceptable analog
video recordings of said digital video signal after digital to analog conversion, comprising:

a digiral processor receiving the digital video signal containing said copy protection
signals;

a digital copy protection signal location detector for digitally locating the CcOpy protection
signals in the digijtal video signal;

said location detector digitally generating a multiplex control signal indicative of the
presence of said copy protection signals;

a digital number generator for generating a predetermined digital sumber;

a digital signal modification circuit responsive to said multiplex control signal for digitally
modifying said copy protection signals in at least some of the selected lines of said digital video
signal to allow an acceptable video recording of said digital video signal to be made after digital to

analog conversion.

18.  An apparatus as in Claim 17 wherein the digital signal modification circuit includes

a digital multiplexer.

18, An apparatus as in Claim 17 wherein the digital signal modification circuit includes

a digital circuit ACP for defeating the copy protection signals.
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21.  Anapparatus as in Claim 19 wherein said circuit ACP digitally modifies said copy

protection signals by pulse narrowing said pseudo sync pulses and said AGC pulses.

22.  Anapparatus as in Claim 19 wherein said circuit ACP digitally modifies said copy

protection signals by replacing all said psendo sync pulses with normal sync pulses.

23. - An apparatus as in Claim 19 wherein said circuit ACP digitally modifies said copy
protection signals by increasing an amplitude of normal sync pulses relative to szid pseudo sync
pulses.

24.  An spparatus for digjtally removing the effects of chroma copy protection signals
of improper phase within a digital video signal, wherein the copy protection signals allow viewing
said digital video signal while inhibiting the making of acceptable analog video recordings of said
video signal afier digital to analog conversion, comprising:

a digital line location circuit for digitally determining the location of chroma copy
protection signals within selected lines of said digital video signal; and

a digital signal modification circuit responsive to said digital line location circuit for
modifying said chroma copy protection signals with 2 chroma signal of proper phase to allow an

acceptable video recording of said video signal to be made after digital to analog conversion.



26. *' An apparatus as in claim24 wherein said dig R@L@W&Eﬂ cation
circuit conprises: 26 a digital | ti pl exer regeijving
said digital vi ' ntaining said chroma dopy QPrARRE@%90on [sijgnal s;
a digital phasmﬂmgugm“mmﬂ fromthe digital Jideo signal to @ g$econd
i nput of said drgi Loy g 25

25.  Anapparatus as in Claim 24 wherein said digital Iine location circuit comprises:

a digital comparator receiving said digital video input signal containing said chroma copy
protection signals for generating a composite sync;

a counter and comparator and timing generator, a 2H eliminator tining generator and a
first counter timing generator, all responsive to the digital comparator composite sync;

a frame pulse generator and the first and a second counter timing generator circuit
responsive to a pixgl clock along with the counter and comparator and t:mmg generator;

wherein said m@ter and comparator and timing generator generates a vertical pulse
which is coupled to said frame pulse generator;

‘wherein said pixel clock, sid vertical pulse and composite sync are used by said frame
pulse generator to produce a frame pulse;

a reset 525/625 counter responsive to the frame pulse for producing an EPROM address;

said 2H eliminator timing generator produces H rate pulses which are coupled to said reset
525/625 counter:

an EPROM responsive to the EPROM address and programmed such that a logic high is
indicative of lines comaxmng said chroma copy protection signals;

wherein said first and second counter generators combine to produce a burst gate-signal

on an output of said second counter timing generator.

26.  An apparatus as in claim 24 wherein said digital signal modification circuit

comprises:



mul ti'pl exer; and an AND gat e responsive tp—a—butst t Lgnal and a
copy pr.atection line . location signal for supply R,B’IAGI@ME@ | to a
third input of said digital nultiplexer for contfofTTng the tine eri ods

\g?gint El:mulimmjngiﬂlil"ﬂjl digital video 2iss coupled to a@q)gpm%f 5aj d

a digital multiplexer receiving said digital video signal containing said chroma copy

protection signals;

0

a digital phase shifter coupled from the digital video signal to a second input of said digital
multiplexer; and
. an AND gate responsive to a burst gate signzl and a copy protection Ime location signal
for supplying a control signal to a third input of sai.d digital multiplexer for controlling the time

petiods when the phase shifted digital video is coupled to an output of said digital multiplexer.



