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- 1- METHED AND APPARATUS FOR DI SABLI NG ANTI - COPY 1203%2{-9
PROTECTI ON SYSTEM I N VI DEO SI GNALS DI SCLOSURE  Background of thedgn j on
This invention pertains to a video signal encoding /decoding system t
nore specifically, to a nethod and apparatus for restoring to proper video
format a video signal which has previously been encoded with anti-copy
protection signals. The invention is usetual in restoring video signals
.which are prerecor dedTaopaanpdepeieerssligth medhnmInsuaRTascepygnal s
.recorded on vi deotape in 2ROTHEDICMSSEITEM IN VIDEOSSIBapest 4, 631, 603 and

.~copendi ng pﬁgggiagﬁgéication Serial No. 935,055 disclose copy protection
systens for video signals. The system disclosed in the '603 patent

is finding significant usage with video signals on recorded video cassette

tapes. The addkhi8Gn@fot NensoPy dHARRCtI ON signal (s) to a prerecorded video
cassette tape prevents unauthorized copying of the tape and still permts

viewi ng of the programfromthe original tape. The copy protection systens
i ncl ude uni que pSeulsloinvention pertains to a video signal encoding

/decoding system, but more specifically, to a method and
apparatus for restoring to proper video format a video signal
whicll has previocusly been encoded with anti-copy protection
signals. The invention is useful in restoring video signals which
are prerecorded on a video recording medium, such as signals

recorded on videotape in a video cassette.

U.S. Patent 4,631,603 and copending patent application
Serial No. 935,055 disclose copy protection systems for use with
video signals. The system disclosed in the ‘603 patent is finding
significant usage with video signals on recorded video cassette
tapes. The addition of the copy profection signal(s) to a
prerecorded video cassette tape prevent$ unauthorized copying of
the tape and still permits viewing of the program from the
original tape. The copy protection systems include unique pseudo-
synchronizing pulses and /or positive control signals placed at
certain locations in the video signal having the effect of
inhibiting proper AGC (automatic gain control) adjustment in a
video tape recorder(VCR) during recording. As a result, picture
quality of unauthorized copies is sigrificantly deteriorated.
However, these anti-copy signals do not affect normal viewing of
the original tape.

.To explain the copy-protect processes, a typical video

signal defines normal viewing fields (e.g., those parts
displayed on a television set) and vertical blanking intervals
between the fields. Both the Giewing fields and the vertical
blanking intervals include series of horizontal scan lines
carrying picture data and control information that includes for
each line, a horizontal synchronizing pulse. The horizontal syme
signals are used for horizontally registering successive scan
lines. Other synchronizing pulses, e.g. broad pulses and
equalizing pulses, normally occur during the vertical blanking
interval. These pulses generally are called vertical
synchronizing (or sync) pulses because they occur only during the



synchroni zing pul ses and /or positive control signals placed at certain

| ocations in the video signal having the effect of inhibiting proper AGC
(‘automatic gain control) adjustnent in a video tape recorder(VCR) during
recording. As a result, picture quality gf unaut hori zed copies is
significantly deteriorated. However, thé§é anti-copy signals do not affect
normal view ng of the original tape. - To expl ain the copy-protect

processes, 3Juiadl pyrbgeng Signaly el | neg-n80TBLoN | AU RO It derle. g,

t hose parts i spldyed on a tel evision set) and vertlcqliplqﬁﬁing i nterval s
bet ween t he #idePdsC BBt RTPRREWH 3 T Fitéids 28RA+RSVef11Tal~™ bl anki ng
interval s i nalddaiseri eseef chorvaoniall semre bubess farry@rmiqilctumld data
and control infornmation.that in des, for . each.li u@eddotd zont al

synchr oni zi r?é’nff&lré’é"."z‘?ﬁécﬁo??"zjo%;gl CRNATET s“log%grl’g 2‘?@*%;‘@%{3 or horizontally
regi st eri ng Sueressione sodafitanbsn @ MHStopRdhRoAf ZFRYSHUF TR B2 broad

pul'ses and qaual 22119 RuLess BEELEL ok OnEu-duGLAgLERE vertical blanki ng

interval . These pul'ses generally are called vertical synchronizing (or

sync) pul ses becaGertiimycaxtianoMty adarrmait nbewing field \dafined| BY| anki ng

interval . A Lhel-exb8i 80gARD ¢ icW119Care not used for defining the
actual picture. More specifically, the horizantal scan
lines imedié.tely adjacent to those portions cf a video
signal defining vertical blanking intexvals are not used
in typical televisien mcnitors cor sets to define the -
picture;. Therefsre those signal pertions immediately
adjacent to vertical blanking intervals are also available
in their entirety for the addition of anti-cspy protectisn
signals. Tkhus, insofar as this invention is csncesned,
such signal portions.are also. be censidered part of the
vertical blanking intervals, aqglﬁhe~term *vertical
biaﬁking interval" as used herein encompasses the same
unless it is clear from the usage that only the actual .
vertical blanking interval is meant. .

" The aforementioned copy-protection systems change a
normal video signal by adding pésitive (Acci and/er
pseudo—-sync pulses after at least scome of the normal sync
pulses; By "added®™ pulses are meant pulses which are
incorperated intoc the video signal to prevent copying,
i.e., éignals which supplement the normal video signal
carrying typical picture data and control information.
That is, the term "added" as used herein refers to the
type of signal, rather than to the time at which it may be
intofﬁcratad‘wi:n the remainder of the video signal. 1In
the irranqemen: disclosed in U.S. Patent No. 4,631,603,
the added pulses appear in . -the vertical blanking interval
SO as to interfere with a VCR’s vertical synchronizing
and/or AGC circuitry. '

Under certain circumstances, there is a need to
disable the copy protection system TO permit recording of
copy-protected recordings, such as, for example, during



and al so the proceeding circuitry associated with VCR recording, uses the
vertical sync pulses for vertical roll synchronization and AGC trigger to
gain adjustnment. Alteration, nodification or distortion of these signals
can have a del eterious affect on picture quality. Certain portions of
a normal viewing field defined by a. vided~signal typically are not used
for defini ngurhesest ual Pi.Stur @ateibreNepecki 588} 9y] t LsdDssdd Nt fdvereln

|ines | mediabelynadt 805N odd dLS GyBRERL ONE: Ofs S IdiARE1GAAbedERL NI N

vertical bl ankin tervals are not “used in ty |ca | evision_nonirtors or
sets to def PR&SeRe g?%ﬁ%ﬁ%?“ tth&Tovdre ?HOE@PEHYﬁﬂﬁnﬁyﬁﬂF'54§3Pkﬁ§9|%§ely
adj acent toameittcey dysdang intervals are also available in their
entirety for the addition of anti-copy protection signals. Thus, insofar as
this |nvent|on |s concerned such signal portions are also be considered
part of the=1B8 - & val s, and the termvertical blanking

interval " as Useﬂhéeiﬂéhﬁf&QWSebhﬁ ﬁe@t@c&raﬁs;pdaﬂa&uel est fromthe
usage that only the ac i nterval
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i ncorpporated _into the_video, signal r event §£ g)t %G signals which
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r emai nder
ency effec.. Thls mechod and apparatus takes advantage of
the limited bandwidth capacity of VCR circuits which behave
similar to a low-pass filter while the wider bandwidth capacity
of conventional television circuits continues to respornd.
TheSe and other aspects, features and advantages of
.the invention will become apparent upon review cf the succeeding
description taken in comnection with the accompanying drawings.
The invention is pointed out with particularity by the appended
claims. '

: g i d wi
Fig. 1 is a detailed diagram of an.illustrative
-eircuit which alters the frequency characteristics of normal
copy-protect signals by narrowing widths of pseudo-sync pulses.
' Fig. 2 is a detailed diagram of an illustrative
circuit which, in conjunctioﬁ.with the circuit of Fig.l, narrows
either the AGC pulses or both AGC and pseudo-sync pulses .
Fig. 3(a) through 3(j) are waveforms for explaining
the operation of the circuits of Figs.l and 2.
Fig. 4(a) through 4(i) are waveforms for describing
the effect of altered video signals in VCR circuitry.

Degcripti £ 113 ive Embodi !

Copy protection of video signals finds its widest use
now in the protection of prerecorded tapes. Copy protection
therefore will be described in connection with a for protecting
prerecorded tapes of video casgettes.
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t he arrangenment disclosed in U S. Patent No. 4,631,603, the added pul ses
appear in the vertical blanking interval so as to interfere wwth a VCR s
vertical synchronizing and/or AGC circuitry. Under certain
circunstances, there is a need to disable the copy protection systemto
permt recording of copy-protected recordings, such as, for exanple, during
-3- purposes. US Patent No. 4,69%901 discloses several

enbodi ments of orgreusR 8ys§LiRs Ipt,_glsslagn@bi %é&egf wibg @ﬁ@sent i nvention

to provide an rovenent,.for_djsa stem y
the i nvent i ofpveroengy BETELaRt g oS 11heRRaRE 21 fERa st ShbodineRER) of
narrowi ng t heheniidiengidhowhach eintuithiitg cart diieable stire effadte ofpiheespepyuch

as added ps SANCo 8HRALS . AGCIHUH:‘H%S EQYl&H&{b AesBPDNEY ldidodiRgnVER
cwcwtry(% nc se ara é circuits for

AGC
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a portion ofaddevedobyt hatprpseingra seansngft Attestasiam tdydnge preseateai n

a high-  frequepry ebbgChroddds SBLAOLL angdy aRRRESISS t 2KES ANt APe L
pseudo-sync and/or AGC pulses, or by otherwise increasing their
high-frequency contents by, for example, time-compressing the
pulses or adding additional narrow pulses between them to
increase their effective frequency. Such means can be employed
during all or part of the duration of the copy-protect signals.
These embodiments are illustrative of any such means which
alters, modifies or changes the video signal in a fashion where,
because of the relatively slow response time (lowered video
bandwidth) or other characteristic of VCR, the copy-protect
signals, become less effective or are nullified to prevent
unauthorized copying.

Fig. 3(a) depict typical prerecorded signals in the
blanking intexrval of a video signal. By way of example, Fig.
3(b) illustrates the results of a first modification wherein the
pseudo-sync pulses 16’ are narrowed to an extent that the VCR
cannot respond to them. Fig.3(i) illustrates the results of a
second modification wherein AGC pulses 18’ are narrowed. Fig.3(3)
illustrates the results of yet a third, modification where both
the pseudo-sync pulses 16’and AGC pulses 18’ are narrowed. Other
variations or modifications, such as attenuation, level shifting,
pulse narrowing, pulse extension, signal substitution or removal,
or any combination thereof may also be employed to achieve the
intended result of enabling copying of video signals having the
copy-protect signals.

With the aid of other waveforms shown in Fig. 3 the
pulse narrowing circuits of Fig. 1 and 2 are described as
illustrative of a circuit for disabling the effects of copy-
protect signals. Fig. 1 illustrates a circuit for narrowing
pseudo-sync pulses, while Fig. 2 illustrates a circuit for
narrowing AGC pulses or both AGC and pseudo-sync pulses. The
copy-protect disabling means may include either or both of these
circuits.



the limted bandw dth capacity of VCR circuits which behave simlar to a
| ow- pass filter while the w der bandw dth capacity of conventi onal

tel evision circuits continues to respond. Thei e and ot her aspects,
features and advantages of the invention will become apparent upon review
of the succeedi ng@;scrlﬁptlon taken in connection w th the acconpanying
drawi ngs. The in egepsentedtbetpseude pamg eulari a§reywit® appended
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video signals in VCR cirtcui Descri 0 IIIus tive E nts
Copy pr ot ectTdr G\ BB S%l%'nalgmrrf g V\ﬁ?i%gi PHG Wgﬂﬁﬁ ?geff‘. on
of prerecor deek {stpes. 100Capg tthotveectioalt terefsyne pul&ebe, gles cudpdd ednto
connection Wyl g5 Qs RIOLERH JA8PN(BEFCOEECI ARG RAle WAGRICASSEhERT: in
Fig. 3(e), controls an analog switch 108. When AND gate 106 is
asserted, switch 108 couples video output 110 via buffer 112 to
a blanking reference voltage V., for a time duration so as to
narrow the first pseudo-sync pulse as indicated in Fig. 3(b).
When AND gate 106 is deasserted, switch 108 couples the video
output to the signal emanating from buffer 114. The output of
buffer 114 is thereby switched to buffer amplifier 112, which in
turn, produces video output at 110 having narrowed AGC pulses.

One shoot circuit 100 also supplies an output to
another one-shoot circuit 116 thereby to produce at the output
one-shoot 116 a signal indicative of the horizontal line period,
e.g., a horizontal active gate. AND gate (U3) 118 produces an
active horizontal video gate signal for scan lines 10 through 20
by logically combining the output of one-shoot circuit 116 and
the vertical rate signal V,.

AND gate (U4) 120 produces a signal for controlllng a
switch 122 that functions in combination with switch 108 to
modify or alter the video output signal at output 110. One input
of AND gate 120 is the output of AND gate 118 and the other input
is coupled to the output of yet another one-shoot circuit 124.
One-shoot 124 emits a series of pulses triggered by incoming AGC
pulses. Also, one-shoot 124 triggers on the rising edge of the
incoming AGC and produces at its output time-extended AGC pulses.
These extended pulses are produced by "slicing" the incoming
video signal at a certain voltage level to pass only those pulses
above a threshold established by a reference voltage V,,. The
reference V,, couples the inverting input of differential
amplifier 126. Time constant components including resistor 128
and capacitor 130 of one-shot circuit 124 enable it to produce
the extended AGC pulses having a duration longer than the



-4- Circuit diagrans Figs.1l and 2 together wth the waveforns of
Figs.3 to 4 illustrate alternative enbodi nents of the invention which
inhibit or disable the effect of the copy- protect signals. In the
foll owi ng descri bed enbodi nents, disabling or reduction in effect of the
copy-protect signals is achieved by inte&fosing a neans of attenuation

-y -

during presence of the copy-protect signals, by narrowing the width of the
pseudo-sync and/or AGC pul ses, or by otherw se increasing their

hi gh-frequen n b ex e -C r ' I or
addi ng addi t?%‘%ﬁ?ﬂﬁgrlf‘%% %ﬁ}égéfbg%ént?ﬁg?g&f o&f‘rﬁgr ggé‘gggﬁgie}?wefﬁ;%?i ve
frequency. Sl2A eenksinsnabd sipredevideri pylaes durpngtlimes hkO durati on of

the copy-protRebugh0ds! sn THESGePRbEd) BNAAKERG Lhtedvaplive of any such

means whi ch no es or changes the vileo signal in a fashion
where, because of Whae ANPagate| $29| 4 RESEEREd. ( PREAGT SFREGERRGE PHlSe
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3(a) depi ct ﬁsrcaﬁ ?eﬁsksﬁdéa Egaﬁé‘l 13N tﬁ%eﬁlgﬁéiﬁﬁt?nf%‘#vg# of a video

signal . By wdgaséerkaedpl theFvjded &bynall passesecunthangedutdstid a first
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of the vertical interval becomes "filtered" as depicted in
Fig. 4(¢). '

Fig. 2° illustrates a circuit for narrowing AGC pulses
and/or pseudo-sync pulses. For AGC pulée narrowing, the
illustrated circuit receives a contreol signal (Fig. 3(d))
from AND gate 120 (Fig. 1) and generates pulses having a
fraction of the width of original AGC pulses. As
previou%ly'explained, the control signal triggers on the
leading edge of each original AGC pulse. Time-constant
components, including resistor 142 and capacitor 144,
establish the pulse width of one-shot 140 output pulses,
as shown in Fig. 3 (£). These pulses trigger additional
one-shots 146 and 152. As subsequently described in
further detail one-shot 146 produces control pulses which
narrows AGC pulses, while one-shot 152 produces control
pulses which narrow both AGC and pseudo-sync pulses.

To narrow AGC pulses, the output of one-shot 146
controls switch 158 for selectively coupling either the
input video signal or a blanking reference level V, to
buffer amplifier 160. Pulse widths (durations) emitted
from one-shot 146 are established by resistor 148 and
capacitor 150. Exemplary pulses are shdwn in Fig. 3 (q9).

The buffer amplifier 160 supplies an output video signal
from switch 158 to an output terminal 162, as shown in

Fig. 3 (1), which enables copying of input video having
embedded copy-protect signals.



cannot respond to them Fig.3(i) illustrates the results of a second

modi fication wherein AGC pul ses 18" are narrowed. Fig. 3 (j) illustrates
tthe results of yet a third, nodification where both the pseudo-sync pul ses
16' and AGC pul ses 18 are narrowed. Other variations or nodifications, such
as attenuation, level shifting, pulse ngggomﬁng, pul se extension, signal
substitution or renoval, or any conbination thereof nay al so be enployed to
achi eve the intended result of enabli.ng copying of video signals having the

copy- protect signals ' ' f er r S 1 ig. 3
t he pul se narrow %’ gla%’gl?lwt E%E):? EES: ?rqa%(?eg@ra&‘r gﬁ?égﬁbé(%'ng‘g]lé&g’t{at I ve
of a circuit 158r petiodubesng chotrpllesignal oiirh mantemlssiswitich 16@i.g. 1
illustrates giGi gy ; I @WeN dey: , i '

1 ustrates S agn) PopEEs e AT arosdatee
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(Fig. 3 (e)) from AND gate 106 (Fig. 1) controls a switch
168 to effect cascaded cont;ol of the video signal from
switch 164. The control signal from AND gate 106 narrows
the first pseudo-sync pulse of the horizental line. As a
result, the combined effect on the video signal at ocutput
170 via buffer amplifier 172 is a video signal having both
AGC pu%ses and pseudo-sync‘pulées narrowed, as shown in
Fig. 3(3). .

As readily understood from the foregoing, a preferred
means for disabling the effect of copy-protect signal
appearing in a prerecorded medium may comprise any one of
or a combihaﬁion of the subparts previously set forth,
depending upon whether it is desired to change either or
both of the AGC and pseudo-sync pulses.

Fig. 4 illustrates the relationship among original
copy-protect input signals of Fig. 4 (a), various selected
disaﬁling’means, and typical VCR circuitry. For example,
upon narfowing pseudo-sync pulses as shown by Fig. 4 (b),
the row—pass filtering effect of the VCR transfers a
waveform illustrated in Fig. 4 (c) wherein only the
original sync pulse is seen, and added AGC pulses and
pseudo sync pulses have disappeared. Upon narrowing AGC
pulses as indicated in Fig. 4 {d), the low-pass filtering
effect of the VCR transfers a waveform as illustrated in

- Fig. 4 (e) wherein the positive AGC pulses no longer affect
AGC gain control. Upon narrowing both AGC and pseudo-sync
pulses as indicated in Fig. 4 (f), the low-pass filtering



capaci tor 104 establish the duration of the output pulse of one- shot
ci.rcuit 100. The circuit of Fig. 1 also receives a vertical rate sync pul se
V['err]. Both the extended horizontal sync pul se from one-shoot 100 and the
vertical rate sync pulse V[err] are supplied to the inputs of AND gate (U5)
106, the output of which, shown in Fig. 3(e), controls an anal og switch
108. When AND gate 106 is asserted, sw t@w- 108 coupl es video output 110 via
buffer 112 to a blanking reference voltage V[err] for a tinme duration so as
to narrow the first pseudo-sync pulse as indicated in Fig. 3(b). Wien AND
gate 106 is deasserted, switch 108 couples the video output to the si gnal
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to pass only $hggSety S&§ shown in Fig. 4 (h). Since the VCR circuitry
cannot respénd guickly, the net effect due to low-pass
filtering is the waveform depicted in Fig. 4 (i), Further,
means which attenuates the copy-protect signals during a
detected portion in the vertical blanking interval by such
a level to render them ineffective also achieves the task
set out by the invention. .



above a threshold established by a reference voltage Vb2. The reference
V[err] couples thé‘“l‘ﬁ'\/’é?mput of differential anplifier 126. Tine
const ant Cormonem_ N ﬁmuﬂfu stor 128 and capacitor 130 of one-shot
circuit 124 enab mm‘m Huidlli t he ext ended AGC pul ses having a duration
| onger than the = ¢ L ® s * -6- original AGC

pul ses. As a result, the output of AND ggte 120 contains all sliced video
pul ses during lines 10 through 20 in the vertical blanking interval.

When AND gate 120 is asserted, an AGC reference pulse of a level V[err] is
inserted in the video signal at output 110, as depicted in Fig.4 (b). Wen
AND gate 120 is deasserted, the video signal passes unchanged to the out put
110. In the VCR, the video signal during a portion of the vertical interval

beconmes "fil ©AdmS as depicted in Fig. 4(c). Fig. 2 illustrates a
circuit for narrowi ng AGC pul ses and/ or pseudo-sync pul ses. For AGC pul se
narrowm ng, the illustrated circuit receives a control signal (Fig. 3(d))

fromAND gate 120 (Fig. 1) and generates pul ses having a
1. A methad for disabling the effects of copy-protect signals added to blanking

intervals of a video signal having normal sync pulses, said copy-protect
signals including at least one added AGC pulse, said method comprising

the steps of:

detecting said blanking interval of said video signal;

identifying the position of said at least one added AGC pulse; and
generating altered video signals in response to said detecting and
identifying steps in @ manner so as alter the copy-protect signals to reduce

their effectiveness in copy-protection;

wherein said copy-protect signals inhibit copying by a video cassette
recorder and wherein said developing step comprises altering, reproducing
or regenerating said copy-protect signals in a manner where internal
characteristics of said video cassette recorder inherently nullify the effects

of said copy-protect signals; and

wherein said developing step comprises increasing a frequency of said
copy-protect signals beyond an effective bandwidth of a video cassette

recorder,

2. A method for reducing effects of copy-protect signals in blanking intervals

of a video signal, said copy-protect signals inciuding at least one added



fraction of the width of original AGC pul ses. As previousl y epr ai ned, t he
control signal triggers on the | eading edge of each originat—AGC pulse.

Tf me- const ant conponents, including resistor 142 and c

establish the pulse width of one-shot 140 output pul seqmg‘ll%'mmmimb 3
(f). These pul ses trigger additional one-shots 146 and subsequent | y
described in further detail one-shot 14Ggproduces control pulses which
narrows AGC pul ses, while one-shot 152 produces control pul ses which narrow

bot h AGC and pseudo-sync pul ses. To narrow AGC pul ses, the output of
one-shot 146 control s switch 158 for selectively coupling either the I nput

video signal or n g r | ifi 160.
Pul se widths (dur & ?!sgnéb@ eéﬁ qﬁ@m"ﬁ%&%ﬁﬁu%&%% Eeaa t°§5| FEMePY

resistor 148 and peradingosaid s@dedipuisy) lsailyngthbs esmprising fedlepdlofti 9. 3 (Q) .
The buffer anplifier 160 supplies an output video signal fromswtch 158 to
an output termnal 162, as shown in Fig. 3 (i), which enables copying of

i nput video havi n%@wgﬁﬁﬁpwe@g@hﬁct si gnal s.
-7-

detecting said at least one sync pulse;

generating copy-protect disabling signals which increase a frequency of
said copy protect signals beyond an effective bandwidth of a video
cassette recorder, in accordance with said detecting step; and

providing an output video signal including a composite of said input video
si§na1 and said disabling signals.

3. A method as recited in claim 1 or 2 wherein said generating step comprises
increasing an effective frequency of said copy-protect signals by narrowing
widths of the pulses of said copy-protect signais.

4. A method as recited in claim 1 or 2 wherein said generating step comprises
increasing an effective frequency by effectively time-compressing said
copy-protect signals.

5. A method as recited in any one of the preceding claims whereas said
blanking interval is a vertical blanking interval following a normal viewing
field.

6. A method as recited in any one of the preceding claims wherein said video

signal is a pre-recorded video signal on a video cassette tape.

7. A method as recited in claim 1 wherein said generating step comprises
attenuating said copy-protect signals beyond a range of signal sensitivity of

said video cassette recorder.



To narrow bothﬁ@@-and"p’s?éﬁmc pul ses, one-shot 152 produces a control

si gnal which c 4. tFig. 3( h) depi cts the output of one-shot
152 in accordam m m‘“mm ‘m chpaci tor tine-delay circuit 154, 156.
Switch 164, er contral &f bne-shot 152, couples either input video or a
bl anki ng reference level V[err] to buffer anplifier 166. Buffer anplifier
166 holds the output fromsw tch 164 forgpfuurther alterati on. Another
control signal (Fig. 3 (e)) fromAND . gate 106 (Fig. 1) controls a switch
168 to effect cascaded control of the video signal fromswtch 164. The
control signal from AND gate 106 narrows the first pseudo-sync pul se of the
hori zontal line. As a result, the conbined effect on the video signal at

out put 170 vig buffer lifier 172 is eo SI naI havi ng. bot h AGC

pul ses and psEudosy %tﬁg‘glf%reée‘{\"ﬁﬂgomgdeﬁe&l{‘g eﬁ 5'9”3% . a bqankn;%
readily understoodntémnbiﬁendéers@m Werein aé.efcaby-@ebtaawaiscrhcﬂaé%’Piéaag the
effect of copy-protect signal appearing in a prerecord medi um may

conprise any one éneorddedcHE ﬁwﬁe,oand)ﬁaldh@aalem@amteyabrr@wd@asatyleem ofert h,
dependi ng upon wh e both of the AGC
and pseudo-sync p%\tog'gél s'.y‘wcpﬁlsgl §él&§%tﬂ®u§‘{%e§e{h%q’g sIocira)itlonshl p anong

original copy-protect .input si gnal s of Fig. 4 (a), various selected
di sabl i ng- neans, and .typi cal circujtry. For exanpl e, upon narrow ng
pseudo-sync pul se§e%%"'é£60\n‘f‘ﬂy§ pgslgga(ftbgrxsgﬁéepqq;ngéggdwm] tering effect of

the VCR transfers a waveformillustrated in Fig. 4 (c) wherein only the

detecting the normal sync signal and identifying the location of said copy-
protect signals on the basis of the detected normal sync signal;

generating copy-protect disabling signals which increase a frequency of
said copy-protect signals beyond an effective bandwidth of a video
cassette recorder in accordance with said detecting step; and

transmitting an output video signal comprising a composite of said input
video signal and said disabling signals.

9. A method for reducing the effect of copy-protect signals in a vertical
blanking interval of a video signal wherein said copy-protect signals include
at least one pseudo-sync pulse and an added AGC pulse, and said -
blanking interval includes at least one normal vertical sync pulse, said

method comprising the steps of:
receiving an input video signal from said recording medium;

detecting the vertical sync signal and identifying the location of said copy-

protect signals on the basis of the detected vertical sync signal;

generating copy-protect disabling signals which increase a frequency of
said copy-protect signals beyond an effective bandwidth of a video

cassette recorder in accordance with said detecting step: and



original sync pulse is seen, and added AGC pul ses and pseudo Sync pulsSes—
have di sappeared. Upon narrow ng AGC pul ses as i ndicat b e , tihe
| bw- pass filtering effect of the VCR transfers a vvaveflmmmummwmﬁmled li n
Fig. 4(e) wherein the positive AGC pul ses no .| onger aff*ct ASC gaisn *
control. Upon narrowi ng both AGC and pseudo-sync pul ses as indicated in
Fig. 4(f), the lowpass filtering -12- - 8-
effect of the VCR transfers a waveformas illustrated in Fig. 4 (9g).

As previously indicated, any neans which defeats or disables the
copy-protect signals based upon the |owpass filtering effect, reduced
sensitivity, or other characteristic of a typical VCR suffices to achieve

the task set out by the invention. Figs. 4 (h) and 4 (i) show, for
exanpl e, a neans of increasing the effective frequency of pul ses appearing

in the vertical blteinkiitng Bhejuysit.vided Sighal e s886tHance’ \Wth aNndpRIBHERaS ¥AC
pul ses were narrowed, nultiplied, and tinme-conpressed so as to I ncrease
t heir said input video signal and said disabling signals.

10.  An apparatus for disabling the effects of copy-protect signals in a video
signal, said copy-protect signals including at least one added AGC puise,
said apparatus comprising: ‘

receiving means for receiving an input signal representative of said video

signal;

detecting means connected with said receiving means for detecting said
copy-protect signals;

signal disabling means responsive to said detection means for generating
disabling signals; and

output means for transmitting an output video signal in accordance with a

representation of said input video signal and said disabling signals;

wherein said disabling means includes means for increasing an effective -

frequency of said copy-protect signals.

11.  An apparatus for disabling the effects of copy-protect signals contained in
vertical blanking intervals of a video signal, said copy-protect signais
including at least one added pseudo-sync signal and one added AGC

pulse, said apparatus comprising:

receiving means for receiving an input signal representative of said video

signal from said recording medium;



frequency as showmn 1n Fig. 4 (h). Since the VCR circuitry cannot respond

qui ckly, the net m I TIE TR | ss filtering is the waveform depi cted
ih Fig. 4 (i). FU’: ﬂﬂlummmm ttenuates the copy-protect signals
during a detected portién 'n theé vertical blanking interval by such a |evel

to render themineffective also achieves the task set out by the invention.

-9- CLAI V5 1. A nethod for di.s@ghling the effects of copy-protect
signal s added to bl anki ng intervals of a video signal having nornmal
sync pul ses, said copy-protect signals including at | east one added
AGC pul se, said nmethod conpri sing the steps of:

detection means connected with said receiving means for detecting said

vertical blanking interval which includes said copy-protect signals;

signal disabling means responsive to said detection means for generating
disabling signals during the occurrence of at least a portion of said copy-
protect signals; and

output means for transmitting an output video signal in accordance with a

representatioﬁ of said input video ‘'signal and said disabling signals;

wherein said detection means comprises a syn¢ separator for separating
the verﬁcal blanking interval from the remaining video signal, said disabiing
means comprises means for increasing an effective frequency of said
copy-protect signals thereby to produce altered signals, and said output
means includes means for transmitting the altered signals and a

representation of the input video signal.

12. An apparatus as recited in claim 10 wherein said detection means
comprises a sync separator for separating the vertical blanking interval
from the remaining video signal, said disabling means comprises means .
for attenuating at least a portion of said copy-protect signals thereby to .
produce attenuated copy-protect signals, and said output means includes
means for transmitting the attenuated copy-protect signals and a
representation of the input video signal thereby to transmit an output video

signal having disabled copy-protect signals.

13.  An apparatus for reducing the effects of copy-protect signals in a video
signal, said copy-protect signals including at least one added pulse, said

apparatus comprising:

a video input terminal receiving an input signal representative of said video

signal;



detecting said blanking interval of said video signal; I denti fying

the position of said at |east one added AGC pul se; and T generati-Rg—
attered video signals in response to said detecting and g!"" 0 Sk by i
steps in a manner so as alter the copy-protect signals to: Muﬂ'm”’ﬂf

Ll

their effectiveness in copy-protection; wherein sdi dtcopy-#r
signals inhibit copying by a video cassBte recorder and wherein
sai d devel opi ng step conprises altering, reproducing or regenerating
sai d copy-protect signals in a manner where internal characteristics
of said video cassette recorder inherently nullify the effects of
sai d copy-protect signals; and wherei n said devel opi ng step
conprises increasing a frequency of said copy- protect signals beyond
an effective bandw dth of a video cassette recorder. 2 A

met hod for reduclangynefdepatatonhaving anpinptteietminap ceireected (ol aaiaivlu;e-oi inper val s
of a video signal, said copy-protect signals including.,at |east dded
d term?nal and l%/wﬁg an output tgn'r?inal, thereby prcgndallng at E%e,said ngtSUfa ©

terminal a signal indicating a blanking interval of said video signal;

disabling circuitry having an input terminal connected to said output
terminal of said sync separator, and having an output terminal, providing at
said output terminal of said disabling circuitry altered copy-protect signals

having an increased effective frequency; and

a video output terminal connected to said output terminal of said disabling

circuitry and to said video input terminal, thereby providing a composite of
N\

said input video signal and said altered copy-protect signais.

14, An apparatus as recited in claim 13 wherein said disabling circuitry
increases an effective frequency of said copy-protect signals by narrowing

widths of the pulses of said copy-protect signals.

15. An apparatus as recited in claim 13 wherein said disabling circuitry
increases an effective frequency by effectively time-compressing said

copy-protect signals.

16. An apparétus as recited in claim 13 wherein said blanking interval is a

vertical blanking interval following a normal viewing field.

" 17.  An apparatus as recited in claim 13 wherein said video signal is a pre-

recorded video signal on a video cassette tape.



pul se and
pr ecedi ng
recei ving
pul se;

frequency

of a video

step; and

each bl anking interval including at |east one sync pulse
sai d added pul se, said method conprising the steps of:
an input video signal; - detecting sai ﬁ,@m&g@%wmaﬂacwnc

gener ating copy-protect disabling signal se a
of said copy protect signals beyond an % W dt h
cassette recorder, in gccordance W th

provi di ng an output V|deo signal including a conp05|te

of said input video S|gnal and sai d disabling signals.

recited in g [ p conprlses
I ncreasi ng an effectl I %gtétgp ‘%E fém s by narrow ng
wi dt hs of the pul ses of sa

net hod as

ABSTRACT

The effect of video copy-protect signals using differances in the characteristics of
television and VCR circuitry is disabled. Copy-pratect signals include pseudo-sync
huises and/or added AGC pulses in the video blanking interval. To disable the
effect of such copy-protect signals, the effective frequency of the copy-protect
signals during the vertical blanking interval is increased to achieve attenuation
and/or low pass filtering in the VCR circuitry thereby rendering the signals

ineffective in preventing copying (Figure 1).
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4. A nmethod as recited in claim1 or 2 wherein said generating step

conpri ses I ncreasing an effective frequency by effectively
ti me-conpressing said copy- protect signals. 5. A nmet hod as
recited in any one of the preceding clains whereas said bl anki ng
interval is a vertical blanking interval follow ng a normal view ng
field. 6. Agpethod as recited in apy one of the preceding clains
wherein said video - ' ' i deo signal on a video
cassette tape. M ' i | ai SFg:‘LMMerein sai d
generating step cézp 'S ~attenuating sajd c protect signals
beyond a range of Si Ie?_s_gnsi'tguty of sai d \/&-'d@g ssettedec@der.
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8. A nmethod for reducing the effect of copy-protect signals in a bl anking
i nterval of a video signal wherein said copy-protect signals include at

| éast ' one added AGC pul se, and said bl anking interval includes at

| east one normal sync pul se, said nethod conprising the steps of:
receiving an input video signal fromsaid recording nmedi um

detecting the normal sync signal and ideptifying the |ocation of said copy-
protect signals on the basis of the detected normal sync signal;

generating copy-protect disabling signals which increase a frequency of

sai d copy-protect signals beyond an effective bandwi dth of a video
cassette recorder in accordance with said detecting step; &and

transmtting an output video _signal conpri siﬁ a conpQep) t & of said input

vi deo signal and said digabl gmg signals. O \ et ¢~ I educi ng t he
ef fect of copy-protect s?&a in a vertical 5 &® nterval of a
vi deo signal wherein sai a Q)rot ect signals ilncl ud® & at |east one
pseudo-sync pul se and anSa g AGC pul se, and s& & anki ng interval

i ncludes at |east ora normal Fertical sync Qul s@ sajd met hod
conprising the steps26\ T
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receiving an input video signal fromsaid recording nmedi um
detecting the vertical sync signal and identifying the |ocation of said

copy- protect signals on the basis of the detected vertical sync

si gnal ; .generating copy-protect disabling signals which increase a
frequency of sai d copy-protect signals beyond an effective bandw dth
of a video cassette recorder in acgardance with said detecting step;
and - 12 -

transmtting an output video signal ihlgccordanc Smdth a representation of
said input- video signal and said disgggla@_si naés.
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FIG. 3(h) ONE SHOT #1(



10.

vi deo signal, said copy-protect signals including at
A&C pul se, sai d apparatus conpri sing:

recei ving an input signal

representative of said video

An apparatus for disabling the effects of copy-protect signals in a
| east one added

recei ving nmeans for
si gnal ;

detecting neans connected with said receiving neans for detecting said

copy-protect signals;
detection neans for generating
means for transmtting an output video signal
representation of said input video signal
wherein said disabling nmeans includes neans for
frequency of said copy-protect signals. 11,

the effects of copy-protect signals contained in
sai d copy-protect signals

intervals of a video signal

signal digghling neans responsive to said
di sabl i ng signals;

in accordance with a

and said di sabling signals;

and

i ncreasing an effective

An apparatus for disabling

vertical bl anking

| east one added pseudo-sync signal and orie added AGC pul se, said
apparatus conpri sing:

18'\ (18'\ 1?8'
P MODIFIED #2
FIG. 3(i) -

Y _
12 16 16

[18' [13’\T 1{'

FIG 3.0)’ 1{4’ ' MODIFIED #3

out put

i ncl udi ng at



receiving nmeans for receiving an input signal representative of said video
signal from said recordi ng nmedi um

-°13 - detection neans connected with said receiving nmeans for
detecting said vertical blanking interval which includes said

copy- protect signals; si gnal disabling neans responsive to said
detection neans for generating di sghling signals during the
occurrence of at |least a portion of said copy- protect signals; and
out put means for transmtting an output video signal in accordance with a
representation of said input video signal and said disabling signals;
wherein said detection nmeans conprises a sync separator for seRarating

the vertical blanking interval fronrThe[Tetaifrng yrdeo[sipnal, i d
di sabl i ng
ORIGINAL
FIG. 4(a) [
Vb3_
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#1
FIG. 4(b) l_
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S

means conprises neans for increasing an effective frequency of said
copy-protect signals thereby to produce altered signals, and said output
nmeans i ncludes neans for transmtting the altered signals and a

representation of the input video signal. 12. An apparatus as recited in
claim 10 wherein said detection neans conprises a sync separator for
separating the vertical blanking intervag- fromthe renmaining video
signal, said disabling neans conprises nmeans for attenuating at | east
a portion of said copy-protect signals thereby to produce attenuated
copy-protect signals, and said output neans includes means for
transmtting the attenuated copy-protect signals and a representation
of the input video signal thereby to transmt an output video si gnal
havi ng di sabl ed copy-protect si.gnals. 13. An apparatus for redygipng the
effects of copy-protect signals in a video signal, said cogg? T Pgect
signal s including at |east one added pul se, said appar at us #2
conpri si ng: a video input i Vi an Anput_s

r epr esent aﬁ[ﬁ. Qi(es)al

F.IG° 4D . | MODIFIED
. #3
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OF #3

FIG. 4(g)

FIG. 4(h) MODIFIEL
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- 14 - a-sync separator having an input term nal connected to
sai d vi deo input termnal and having an output term nal, thereby
pfovi ding at said out put termnal a signal indicating a bl anking
interval of said video signal; disabling circuitry having an input
term nal connected to said output : term nal of said sync separator,
and having an output term nal, providi ng7at sai d output term nal of
said disabling circuitry altered copy-protect signals havi ng an

i ncreased effective frequency; and a video output term nal
connected to said output term nal of said disabling circuitry and to
said video input termnal, thereby providing a conposite of sai d

i nput video signal and said altered copy-protect signals. 14. An
apparatus as recited in claim 13 wherein said disabling circuitry

i ncreases ‘an effective frequency of said copy-protect signals by narrow ng
wi dt hs of the pul ses of said copy-protect signals. 15. An apparatus as
recited in claim 13 wherein said disabling circuitry

R/P VCR LPF
OF #4

FIG. 4(i)

LT



i ncreases an ef fect®ssfrequency by effectively time-conpressing said

copy- protect signals. 16. An apparatus as recited in claim13 wherein
said blanking interval is a vertical blanking interval follow ng a

normal view ng field. 17. An apparatus as recited in claim13 wherein

said video signal is a pre- recorded video signal on a video

cassette tape.
-15 -

METHOD AND APPARTUS FOR DISABLING ANTI-COPY
PROTECTION SYSTEM [N VIDEO SIGNALS

ABSTRACT

Tne affact of videc copy-arctect signals using <iffarances in the charactarstics of
television and VCR circuitry is disabled. Capy-pratact signals include psaudo-sync
pulses and/cr added AGC pulses in the video blanking interval. Tao disatle the
effect of such copy-protect signals, the effective fraquency of the copy-grotect
signals during the vertical blanking interval is increased to achieve attenuaticn
and/cr lew pass fitering in the VCR circuitry theraby rendering the signals

ineffectve in praventing capying .
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