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VIDEO COPY PROTECTION
BACKGRO ) INVENTION
This invention relates to copy protection to
selectively prohibit the recording (i.e., copying) of analog
video signals output from video discs, digital VCRs, digital
broadcasting receivers, computexs or other digital devices, yet

permits satisfactory display by TV receivers of the original

copy-protected video signals.

With the development of digital technologies, it has

become easier and more commonplace to provide high-quality video

signal socurces for consumer use. For example, digital

broadcast;ng terminals and DVDs (d;gltal video discs) provide

users with high-quality vxdeo signals and constitute such high-

quality video sources. Digital VCRe (video cassette recorders)

are gradually increasing their sharxe of consumer use. Cuxrently,

however, analog VCRs are much more popular, and providers of
high-quality video sources must take into account the coding or

- processing of d;gxtal video signals so as to restrict or prohibit
the copying by analog VCRa of the analog version of digital video
signals in ordex to protect the copyright of aﬁch.video-signals.

| | There are known techniques for prohibiting copying by

analog VCRs known as, for example, the AGC pulse system and the

color stripe system. The AGC pulse system restricts or prohlibits

copying of an analog video signal by inserting pulses having an

amplitude larger than the normal AGC reference level typically



recognized by the AGC circuits of the analog VCR. That is, pseudo

sync pulses are inserted in some of the vertical blanking periods

of the video signal, as shown in Fig. 21A. Fig. 21B is an-

enlarged view of a line interval in the blanking pexiod in which

the pseudo sync pulses are inserted. The pseudo sync pulses may

comprise five cycles of a pulse of level p added to the
horizontal sync pulse. Thus, the usual AGC reference level,

measured as the level of the horizontal sync pulse, is increased

by p.

Many types of analog VCRs {such as consumer-use analog
VCRs) are configured to perform the AGC operation by using the

horizontal sync pulse in a 1H line interval in the vertical

blanking period, as shown in Fig. 21C. 1In these VCRs when the

psegdo sync pulse having a larger amplitude than the horizontal
sync pulse is inserxted in the 1H line interval, the AGC circuit
executes its AGC operation on the amélitude of the pseudo sync
‘pulse as if the pseudo sync.pulse is the reference level. As ai
result, the gain of the AGC circuit is erroneously thought to be
too large and, accordingly, is decreased so as to be too small to
detect the sync signal and to normally reproduce the video
gignal. TV monitbrs, however, use an AGC system that differs
from that of analog VCRs and can adequately display reproduced

images notwithstanding the pseudo sync pulses.

However, those video cassette recordexs having long AGC

time constants, such as B-system VCRs, Bmm VCRs and some VHS-



system VCRs, are not particularly sensitive to pseudo sync
pulses. To account for this, the color stripe system has been
proposed. In the color stripe system, the phase of the color
burst signal in the reproduced ‘'video signal is inverted for N-

out-of-M lines; for example, 4 out of 21 lines

TV monitors use APC (automatic phase control) for
extracting color burst signals from the video signal (more

particularly fxom the chroma signal). The phase of the color.

burst signal ie detected and phase changes are integrated by a
low pass filter, for example. to control a voltage controlled

oscxllator to generate a reference Subcarrler forx color

demcdulation of the input video signal. The reference subcarrier

L}
is also ueed as a reference signal for phase detecting the burst
signal. |

When a'video.signal processed by the color stripe
system is recorded on another consumer-use analog VCR, the APC
circuit of thei#pgleg chierrdneously recognizes the phase-
invefted cp;q: burst signal as if it is the originel color burst

eignai. This results in inverting the colox of the line when

that video'sighelria reproduced. As a result, color-inverted

lines appear in the displayed image every 21 lines, as shown in
Fig. 22, '

On the other hand, typical TV receivers use long time
constant APC circuits having a narrow frequency response range

for generating the reference subcarrier wave for color signal



demodulation, so that the reproduced images are not affected when

the color burst signals in only four lines are inverted

However, for those APC circuits that exhibit a long time constant

but a wide frequency rcsponse range, color-inverted lines may

appear in the displayed image.

In view of this, the assignee of the present invention

has proposed that for all lines in an effective -image display,

the phase of only a certain period of the burst signal is

inverted. This prevents deterioration of the quality of images

even with TV monitors that exhibit color-inverted lines when

using the color stripe system.

In consumer-use analog VCRs, the color asubcarrier of
L]

frequency of 3.58 Mhz (in case of NTSC) is frequency-converted

into a low-band-convexted color signal having a center frequency

in the rahge of 600 to 700 kHz. The low-band-céﬁverted color

signal is frequency-multiplexed with a luminance signal and

recorded on magnetic tape. When the video signal is reproduced,

the low-band-converted color eignal is Ireqnency-separated and

converted into a color signal having the orxginal carrier

‘ frequency. Consequently, because of such recording/reproducing

processing and the characteristics of the eleétromagnetié
elements (e.g., tape, heads, etec.), the color signals in

consumer-use analog VCRs are limited to a much narrower band than

TV receivers. Becausc of this narrow band of the color signals,

the duration of the reproduced color burst signal tends to expand



relative to the duration of the original signal prior to

'recording. Fig. 23A shows the color burst signal in an original

signal and Fig. 23B shows the expanded color burst duration in

the signal reproduced by the VCR. The original color burst

signal a shown in Fig. 23A is expanded to a‘ as shown in Fig. 23B
when recorded on and then reproduced from the magnetic tape.

This inherent characteristic is used in the above-
mentioned proposal by the assignee to invert the phase of only a

few cycles of the color burst signals Lo prohibit copying. Figs.
.24A to 24C show an example of this proposal. For normal lines,

the color burst signal extends over 10 cycles, for example (Fig.

24A). In some lines, however, in order to induce image
]

disturbance for copy protection, 13 cycles of the color burst

signal are provided, including 6 cycles of the phase-inverted

coloxr burst signal and 7 cycles of the normal phase color burst

signal (Fig. 24B). For example, a block of 21 lines 1nc1udes 17

lines with regular (i e.,’ ‘normal phase) color burst signals and

four lines with 1nverted ‘¢olor burst signals, these blocks being

repeated throughout the image. (Fig. 24C). When this type of

copy-protected video signal is reproduced, the APC circuit in the
color sync circuit of the VCR cannot follow the burst signal. As

a reault, the quality of the image displayed from the copied

signal is deteriorated, and copying of the signal is prevented

However, TV monitors detect and use the norma) phase color burst



aignals to display substantially normal images from the original,

non-copied, copy-protected video asignal.

This type of copy protection relies on VCRs that record
color signals having narrow frequency bands and is not very

effective in S-VHS analog VCRs, for example, in which the color

subcarrier extends over a wide band. To overcome this problem,

it is suggested to increase the number of cycles of inverted
color burst signals in the buxst interval. Fig. 25 shows an
example in which the 13 cycles of burst sigmal include 10 cycles

of inverted phase and three cycles of regular (i.e., normal)

phase. This assures the copy prohibit function even with VCRs

that record with wide band coler signals. However, depending on

the TV monitor, images displayed thereby may be unacceptably
deteriorated. For ekample, even wvhen no phase -inversion of the
burst signal occurs, images may be distorted by displaying a
difference in color saturation resulting in horizontal stripes or
hy.cﬁangea in color.saturation over the entire image.

" The present inventor attempted to overcome this problem.
of diffeféﬁt colér_saturatibn by proposing blocks'of copy
prohibit signals formed of lines containing copy prohibit signals
with a 1ar§er number of inverted color burst signals alternmating

with lines containing increased.amplitude of'regular coloxr burst

signals. Here the repetitive frequency of regular-phase co;or

burst signals increases beyond the frequency response range of TV

monitor APC circuits, thereby preventing or at least minimizing



image disturbances caused by inverted coloxr burst signals Since

normal phase color burst signals of inc¢reased amplitude are used
the decrease in cycles of xegular color burst signals (caused by
an increase in the number of cfcles of inverted color burst

signals) is compensated, and image disturbances on the TV

monitors are prevented. On the other hand, when these copy-

protected signals are copied and reproduced by VCRs, image

disturbances are generated as a result of the expansion of the

inverted color burst signals (Fig. 23B).

As known, TV monitors use an ACC (automatic color

correction) circuit for automdtic correction of color signal

levels or amplitudes.

The ACC circuit may use diode detection or
: L)

phase detection, the output of which is integrated. When the ACC

circuit uses phase detectioh, the above copy-protection method
causes a substantial decreESe in the color burst signal levels
due to a cancellatzon of the 1ntegrated value of the detected
inverted color hurst signals because the 1nverted color burst
srgnals are eubotituted for the’ regular color burst signals.
However, sirce only aome of thé=cycles of the color burst siooals
are modified (i.e., phase inverted), thcy‘compensate'for the
decreaaeo level. and cancel the,iﬁéée_&lorurbing function.
’ﬁéén the ACC circuir uc;a éiéée oetection, phase
ihformation doec not affect the detector output; for-example,
inverted color burst signals do not significantly affect the

detector output but, rather, the inverted color burst signals



desired.

8

result in overcorrection and cause image disturbance. A problem

of ACC circuits is that their operating characteristics vary with
different TV monitors so that the amount of correction that is

needed is not determined definitely. Therefore, when a TV

monitor is supplied with a signal containing such copy prohibit
signals, it uses a fixed value to effect correction against the
disturbance and residual exroxs may be detected as a disturbance.
To ovexcome this problem, the inventor proposed a method of using
inverted color burst signals and regular color burst signala of
increased amplitude in a single horizontal line; and permitting
the user to modify the amplitudes of the.color burst signals as
If overcorrection bY.burst signals of increased
amplitude occurs, image disturbance can be removed from TV
monitor. displays by appropriately settihg the amplitude of euch

color burst signals.

While this method is effective when a video signal is

' supplied to a szagle T™v monxtor, it may be ineffective when the

video azgnal 19 supplied to two or wore mon;tors. For example.

when two or more TV monitors are’ supplzed from a szngle vxdeo'
output, it is diff;cult to effect appropriate corrections in a11

monztors to remove fully the diaturbance in Lhe display. This

problem also occurs when a eingle TV monitor has a multi-screen
display, such as a main screen and a sub-screen (e.g., picture-

in-picture). 1In this case, since the sub-screen displays an

image of the main screen in smaller size, the single monitor has



separate circuits for processing the signals for the main acreen

and the sub-screen; and elementa used in the respective circuita

often are based on different standards. This may result in

different characteristics of the ACC circuits and the APC

circuits in the main screen and the sub-screen. Consequently,

even after an appropriate setting is made for one, image

disturbances may occur when the image displayed on the main

screen is switched to the subscreen.

OBJECTS OF THE INVENTION .
Therefore, it is an object of the present invention to

provide a copy protection technique for a video signal that can

alleviate dxsturbances of 1mages displayed on TV monitors but

effectively performs copy prohlbit ‘functions.

Another object of the inwention is to provide copy
protection of an analog video signal by controlling the phase of .
the burst signal in a numbexr of video lxnes to cause undesirable

color strlping in the video picture d;splayed thgrefrom

- A further oh]ect of the invention is to provide a copy
protection technique of the aforement;oned type, wherein the
average value of the phase vector of the burst szgnal that has
been modified is approximately equal to the. average phase vector

of those burat aignals that had been replaced by the modified
burst axgnals.
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Various other objects and advantages of the present
invention will become xeadily apparent from the following
disclosure and the appended claims.

S Y OF. NVENTION
In accordance with this invention, a technique ie
provided for restricting the recording of an analog video signal
Copy prohibit signals are generated and substituted for color

burst signals over a plurality of continuous lines of video

signals. The phase of the copy prohibit signals is conﬁrolled

such that the average value of the phase vectors of the copy
prohibit signals in the continuous lines is substantially equal
to the average value of the phase vectors of the regular color
burst signals that are replaced by the copy prohibit-signals.
According to another aspect of the invention, color
burst signals different in sequence from the regular color burst
signd@q are added to a plurality of continuous lines of video
-'éigna}sl
R According to a further aspect of the invention. a
recording med;um stores. pre-recorded digital video signals
including informat1on wh1ch instructs the replacgment of reéﬁlar
color bursﬁ‘signals in ﬁhe anqlog video signals produced .
Eherefrdm with copf prohibit ‘signals in a plurality of continuous
lines, tﬁe copy proﬁibit signals being phase controlled burst
signals such that the average value of the phase vectors of the

copy prohibit burst signals is substantially equally to the
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average value of the phase vectors of the regular burst signals

in those continuous lines.

As a result of this invention, when.a copy-protected
video signal containing the copy prohibit burst signals is
reproduced by a VCR, color stripe image distortioh is produced
whereas no image disturbance is presént in the imﬁge displayed b}
TV monitors which are supplied with the original (i.e., non-copy)
copy-protected video signal. Moreover, no adjustment is required
for ACC circuits that may exhibit different charactéristics in

diffexent TV wmonitors, for example.

BRIEF DESCRIPTION OF THE DRAWINGS

Fige. 1A to 1C are block diagrams showing examples of

- |
video signal recording systems to which the invention is
applicable;

Fig. 2 is a circuit diagram of a typical arrangement of
an ACC circuit;

- Fig. 3 ie a circuit diagram of a typical arrangement of
anothexr ACC circuit;

Pig. 4 is a diagram showing the relation between burst

phase and detector output for a color burst signal;

Fig. 5 is a achematic diagram showing phases of color
burst signals in lines n to n+3;

Fig. 6 is a schematic diagram showing the equivalent

phaase vectors of color burst signals modified by the present

invention and phase detected;
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Fig. 7 is a schematic diagram showing phase control of

color burst signals according to an embodiment of the present

invention;

Figs. 8A to 8C arxe schematic diagrams showing examples

of the distribution of modified color burst signals according to

an embodiwment of the invention;

Fig. 9 is a schematic diagram showing an example of the

distribution of modified color burst signals in an image plane;
Fig. 10'is a block diagram of a poftion of a DVD
player;
Fig. 11 is a block diagram of a copy protection

arrangement in which the present invention finds ready
: . A
application;

Fig. 12 is a schematic diagram showing an example of

color burst signal phase control according to anocther embodiment
of the 1nvention;

b Pige. 13A and 13B are achematic dxagrams ahowing an
. arrangement of a- dzaplayed image using the modified color burst
signale according to the embodiment of Pig. 12;

.Pig. 14 is a schematic diagram showing anothex
arrangement of a displayed image using the modified color burst
signals according to the embodiment of Fig. 12;

| Pig. 15 is a schematic diagram showing a further"
arrangement of a displayed image using the modified color buret

signals according to the embodiment of Fig. 12;
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Fig. 16 is a schematic diagram showing an example of

the waveform of a color burst signal modified according to the
invention;

Fig. 17 is a schematic diagram showing an undesirable
example of color burst phase control.

Fig. 18A and 18B are schematic diagrams used for
expléining a CGMS and trigger bits of a digital video signal.uséd
to instruct the generation of a éopy protection signal;

Fig. 19 is a schematic diagram of a data pack in which
CGMS is recorded by a digital VCR;

Fig. 20 is a schematic diagram of another data pack in

which CGMS is recorded by a digital VCR;
|

Figs. 21A to 21C are waveform diagrams useful in

explaining an AGC copy pxotection system;
| Fig. 22 is a schematic diagram of a color stripe
display:; |
Fig. 23A and 23B are waveform diagrams showing an’
original color burst signal and a recorded/reproduced color buist -
signal; and |

éigs. 24A to 24C are schematic diagrams relating to
copy-protection proposal vwhich inverts the phase of the bursat
eignal; and |

Fig. 25 is a waveform diagram ;howing another burst

phage inversion technique for copy protection of analog video
signals.
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Before describing the preferred embodiments of the

invention, an explanation of its application to copy control is

made with reference to Figs. 1A to 1C. Fig. 1A shows an example

in which an analog video signal is reproduced from a digital VCR

2 and then is recorded by an analog VCR 1. If a cassette tape

reproduced by the digital VCR 2 is a pre-recorded tape beaxing
control information which limits the number of copies that can be
made therefrom (copy generation management system known as CGMS
limits the number of generations of copies that can be made),

recording by the analog VCR 1 should be prohibited.

Fig. 1B shows an example in which an analog video
R L]
signal is reproduced from a DVD player 3 and then is recorded by

the analog VCR 1. Here again, if CGMS data recorded on the DVD

prohibits any copies from being made, recording by the analog

VCR 1 should be prohibited. Fig. 1C shows an example in which a

program received’ by an IRD 4 (Integrated Receiver Decoder, such
as ‘a set top box), adapted to receive digital broadcaating such
as satellite broadcasting, is recorded on a digital VCR S and the

recorded content then is reproduced in analog form and recorded

on the agalog VCR 1. In most cases, digital broadcasting

programs are availéble for recording once on digital VCR S.

However, a copy of the recorded program on analog VCR 1 is to be

prohibited. It ie of course possible that if digital VCR 5 is
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omitted, an analog copy of the video signals from IRD 4 to analog
VCR 1 also should be prohibited.

The present invention is adapted to prohibit analog VCR

1 from copying video signals but permits a wonitor device coupled
to digital VCR 2, DVD player 3 or digital VCR 5 to display

acceptable images from analog video signals that are recovered

from the digital devices. This is achieved by placing within a

video field a number of lines in which the regular color burst
signals are replaced by copy prohibit signals formed of modified
color burst signals which are phase controlled as a function of
vector resolution lor decomposition) of the phases of the

orthogonal phases (U and V) that make up the fegular color burst
]

signals. But, such copy prohibit signals do not interfere with

the ACC cirxeuits found in most TV monitors. This is particularly-

suitable for use in PAL or PAL plus systems employed mainly in
Europe.

TV monitoxs, in genexal, use an ACC circuit for

automatic correction of a difference between a luminance signal

level and a 'colox signal level. The ACC circuit detects the

amplitude of the color burst signal, and controls the'gain of the
chroma amplifier circuit to keep the color burst signal level
constant. As a resﬁlt. the color.depth, or saturation, of the
&iaplayed image is automatically adjusted to be constant.

Figs. 2 and 3 show typical ACC circuits. The ACC

circuit of Fig. 2 uses diode detection. A video signal supplied
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from a first video amplifier to an input terminal 100 is

.amplified by a firat band awmplifier circuit 101 and fed to a

second band amplifier cixcuit (not shown). At the same time,

color burst signals are extracted by a burst gate ({not shown) and
supplied to a burst amplifier circuit 102. The color burst
gignals amplified by the burst amplifier circuit 102 are supplied

to both a color sync circuit via a burst transformer 103 and an

ACC detector 104. In the ACC detector, the color burst signals

are envelope-detectedlby capacitor C1 and diode D1, and supplied
to an ACC amplifier circuit 105, which, in turn, control the bias

voltage of the first band amplifier circuit 101. As a result,

the gain of the first band amplifier circuit is adjusted in

response to changes in the color burst signal level.

The ACC circuit of Fig. 3 uses phase detection. Like

the circuit of Fig. 2, a video signal supplied from the first
video amplifier to input terminal 110 is amplified by a first

band amplifier circuit 111 and supplied to a second band

amplifier circuit; while colox burst signals are extracted by a

burst gate (not shown). The extracted coloxr bursat aignals are

amplified by a burst amplifier circuit 112 and supplied to both a

colox sync circuit via'a burst transformer 113 and an ACC

detector circuit 114. The ACC detector circuit includes a phase

detector that is supplied with a reference subcarrier fxrom an APC

circuit (not shown). The reference subcarrier, which is

synchronized with the color burst signals, is supplied to a
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center point between two diodes D2 and Dl éonnected in the
forward direction across the output of burst transformer 113. In
the PAL system employed in Europe, for example, the color burst
signals are formed as the vector combination of subcarriers on

orthogonal axes U and V; and the burst signal is phase-inverted

every line about the V axis. Consequently, the reference

subcarrier also is phase inverted every line about the V axis in

synchronism with the color burst signal. _

The color burst signals suppliea from the burst
transformexr 113 to the phase detector are cémpared in phase with
the reference subcarrier, and an output level based on the
detected phase difference is produced at point P in Fig. 3.
Accordingly, the relationship between the phase difference
between the extracted burst signal and the reference subcarrier
on the one hgnd and thé detector output oﬁ the other is as shown
in Fig. 4, for example. The.detéctor.output exhibits a maximum

-level when the eitiadtéd'éplot burst signals and the reference
subcarrier coincide in phése'fphééé difference = 0 ); and the
detector output gradually decfeases as the phase différénce
increases g0 as to exhibit a.minimum'level when the phase -

difference is +1800.

The detector output is supplied to an ACC amplifier

circuit 115. 1In this example, a transistor Tr2 of the ACC

amplifier circuit is connected in series to the emitter of the

transistor Trl of the first band amplifier circuit 111 such that
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the gain of the first band awmplifier circuit 111 is controlled in
accordance wi;h changes in the impedance of tranaistor Tr2 which,
in turn, is responsive to the detector output supplied thereto.
In the ACC circuit sﬁown in Fig. 2, using diode
detection, the output of the ACC detector circuit 104 depends on

the number of cycles and amplitude of the color burst signal and

not on its phase. In contrast, in the ACC circuit shown in Fig.

3, using phase detection, the output of the ACC detector circuit
114 depends on the phase of the color burst signal relative to
that of the reference subcarrier, and becomes minimum if the
phase of the color burst signal is inverted from that of the
reference subcarriei. Therefoxé, the phase detection ACC )
detectér may erroneously determine from an inverted color burst
signal, particularly if sbme but not all of the cycles of the
color burst signal are inverted in phase, that the color burst
signal level has decreased; and as a résult the ACC gain may be
increased. Odnséqnently. image disturbances may appear on TV
ﬁonitors in the form of stripes of color satukatiqn. L
In the present invention, the.regular colox burét;i _
signal is replaced in a horizontal line by a copy pr&hibit ;ignal
which is a modified color burst signal produced by controlling

the phase of at least one of the orthogonal vectors into which

the regular color burst signal is resolved. These orthogonal

vectors may be thought of as the usual U and V axes. Fig. 5

shows the U, V phases of the regular color burst signals in lines
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{n+0) through (n+3) in the PAL or PAL plus system. In these

gystems, the V component of the color burst signal is phase

inverted at every line.

In the ACC circuit using phase detection, as shown in
Fig. 3, the phase of the reference subcarricr supplied to the
center point between the diodes D1 and D2 coincides with the -U

axis shown in Fig. S and, thus, is not affected by the Vv axis

phase inversion of the color burst signal. As a result, the

phase detector output for the color burst éignala in lines (n+1)
and {n+3) exhibiting -V phase is equivalent to the phase detector
output for the color burst signals in lines (n+0) and (n+2)
exhibitiﬁg +V phaée._ Thereforq, the vectors pf the color burst
signals for lines (n+1l) and (n+3) can be expressed as {n+1l)* and
(n+3) * by invertiﬁg the polarity_of the V axis component as shown
in Fig. 6. Now, éince the phase detector outputs for these four
lines are integfated and added, four vectors (n+0), (n+l)*, (n+2)
#nd-(n+3)*-a11'in the same direction can be obtained as the ACC

-detector outputs. .

On the other hand, the sum of the deteccér'outputs

-consisting of'these vectors (n+0), (n+i)*, (n+2) and (n+3)* Eor

lines (n+0), (n+;), {n+2) and (n+3) can be resolved. into vector

{(a+c*) and vector (b+d) shown in Fig. 6 on the U and V axes,

respectively. Therefore, vectors (n+0), (n+1)+*, (n+2) and (n+3)*

are related to vectors a, b, c* and d; and vector a may be

thought of as equivalent to vector (n+0), vector b may be thought
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of as equivalent to vector (n+l)*, vector c* may be thought of as

equivalent to vector (n+2), and vector d may be thought of as

equivalent to vector (n+3)*. This is shown more particularly in

Fig. 7 wherein vectores a, b, and d have a phase difference from
the regular color burst signals that is as small as 45°, whereas

vector ¢ has a phase difference from the regqular color burst

signal in line (n+2) of 135°. 1In this embodiment, the regular

color burst signals are replaced by vectors a, b, c¢ and d, with

vector ¢ having a large phasé difference from the regular burst

signal. The replacement vectors constitute the copy prohibit

signals used to prohibit copying by VCRs.

The regular color bu?st aignal is phase controlled
congistent with the phase diagrams of Figs. 6 and 7 to form the
modified color burst éignal used in this embodiment. Phése
control preferably is effected on the orthogonal axes, suéh as
the U and V axes, although it is contemplated that a desired

phase difference from the normal (or regular) color burst signél
can be produced directly as the modified burst signal. ..
As explained above, the composite vector formed by

summing vectors {n+0) through (n+3) and thc composzte vector

formed by summing vectors a through d are equal. Therefore, in
the ACC circuit using phase detection, if the detector outputs
- are integratéd over these four lines, no difference appears in

the output resulting from the color burst signal composed of

vectors (ns0) through (n+3) and the output resulting from the
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color burst signal composed of vectors a through d. That is, the

color burst signal whose phase is formed by vectors a through d
produces no disturbance to those TV monitors which employ long

time constant APC circuits using phase detection, but vector ¢ of
this burst eignal causes image disturbances in VCRs employing

short time constant APC circuits, thereby making the copy

prohibit function effective.

In the above explanation, thc color burst signal whose
phase is formed of vector a is referred to as color burst signal

a, and the color burst signal whose phase is formed of vector b

is referred to as color burst signal b. The coloxr burst signal

whose phase is formed of vectog ¢ is referred to as color burat

signal (-a) because vector ¢ corresponds to the inversion of

vector a. Similarly, the color burst signal whose phase is

formed of vector d is referred to as color burst signal b because

_ vector a is equal to vector b.

In this manner, by apptoprmately distributing

phase-controlled or amplztude-controlled colorx burst s;gnals in

selected lines within a field modified color burst signala can

induce image disturbances in copied vidco s1gnals. Figs. BA

through 8C show examples of such distributions. Fig. 8A shows a

distribution equivalent to Fig. 7, which is the basic arrangement
"of the modified color burst signals in accordance with the

presently described embodiment. In the basic arrangement, c¢olor

burst signal a, color burst signal b, color burst signal (-a) and
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color burst signal b are disposed in sequence in continuous lines
{n+0) to (n+3) to form one block of color burst signals. The
integrated phase detector output is seen to be equal to that for

a color burst signal having the reqular phase.

Fig; 8B shows an example in which the four-line
arrangement of Fig. 8A is repeated three times and the resultant
12 lines form a block of modified color burst signals.' In thie
arrangement, the copy prohibit function is attributed primarily

to the color burst signal (-a) diaﬁosed every four lines in a

block of modified color burst signals. Here, since the copy

prohibit effect is obtained primarily from the color burst sigmal

(-a) that appears every four lines, a strong copy prohibit effect

is not expected. Fig. 8C shows an example in which three lines

of the color burst signal (-a) are distributed in 12llines but
appear to-be concentrated to strengthen Lhe copy prohibit
function. In this example, the color burst signal (-a) appears
every two lines, and the color burst signal (b) appears,evp:y two
lines (i.e. they alternate). Therefore, the integrated phase
detector outbut is here again eqﬁ&l to that of';he cblor bug%t_
signal having the regulaxr phase. | -
Fig. 9 shows an example of the appcarance of aﬁ image‘
as a result of the aforedescribed copy prohibit signal. "In this
exatple, the block of modified color burst signals having the

12-line arrangement shown in Fig. 8C is spaced apart by an

interval of 28 lines. This of course, simply is one example, and
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other arrangements may be employed. For example, two continuous

blocks of modified color burst signals, each block being

comprised of 12 lines, may be used. As another example, the

spacing between every two blocké of modified color burst signals

may be changed. Also, blocks of modified color burst signals may

be distributed over the entire imagé. Although blocks of

modified color burst signals typically are distributed in
continuous fields, they may be distributed in discontinuous
_fields, for example, every two fields. Moreocver, the positions

of these copy prohibit blocks of modified burst signals may
change from field to field.

Fig. 10 shows an exaqple in which the present invention
is used in a system such as that shown in Fig. 1B configured to
produce an analog video signal from the digital signal reproduced

by a DVD player 3. A digital signal that had been compressed by

MPEG encoding techniques, for example, is read out from disc 6 by
an optical pickup 7 dnd'sﬁpplied to an crfor processing circuit 9
. through a preampiifier/waveform-ehaper/decoder 8. The error
processing circuit decodes the érror correction code uséd to
encode the digital signal to correct errors that may be pres;;t
therein; and the output of error processing circuit 9 is supplied
co.a demultiplexer 10 which separates the video data, the audio
data and the control digital data from.the reproducea aignal.'
The video data is supplied to # video decoder 11 which

decodes the compressed video data and converts the decoded video
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information into an analog video signal which is supplied to an

output circuit 14. The output cirxcuit 14 uses the present

invention to prohibit copying of the thus recovered analog video
signal in a manner explained below in greater detail.
Accordingly, output terminal 16 is supplied with an analog video

signal to which modified color burst signals have been

selectively added. The audio data from demultiplexer 10 is

decoded and converted into an analog audio signal by an audio

decoder 12, and the analog audio signal is coupled to output

terminal 17. A digital data decodex 13 separates and decodes the

- control digital data that had been recorded on diec 6. The
control digital data contains copy generation management system
¢ :

data (CGMS), and a copy control signal is selectively produced as

a function of CGMS. The copy control signal is coupled to output -

circuit 14 to selectively control the addition of modified color

burst signals to the'recoﬁered analog video signal.

Fig. 11 shows an example of output circuit 14 that can
produce and insert modified color burst signals into the

recovered analog video signal.'aé.explained above. 1In this ?_'
example, the AGC pulse system, represented by"héc ﬁui;é éenerator
28, is used in qombination with the modified color burst signals

a, b, ¢ and d of the present invention in order to further

increase the copy prohibit effect. The reproduced video signal

from video decodexy 11 is supplied to output circuit 14 as an

analog component aignal, for example. That is, input terminals
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21, 22 and 23 receive the luminance signal

{containing a sync

signal) Y and chrominance signals R-Y and B-Y. The luminance

signal Y is supplied to an output terminal 16Y through an addér
24.

The chrominance signals R-Y and B-Y are supplied to a
color encodex 25 which, as is conventional, produéea a carxrier
color signal {containing a color burst signal) with the carrier
being modulgted by orthogonal two-phase modulation. The carrier
color signal from color encoder 25 is supplied to an input
terminal a of é switcher 26 which is used to substitute a
modified coloxr burst signal for the regular color burst signal,
thereby ihserting a copy proﬁibit signal into the video signal.
The output of switchexr 26 is éoupled to an output terminal 16C.

| Supplied to an input terminal d of another switcher 27
is the color burst signal a generated by'a éignal generator 31.

An input terminal ¢ of the switcher 27 is supplied with the color

burst signal b generated by a signal generator 32; and an input

‘terminal e of the awitcher is supplied with the color buxst

‘signal (-;)_gengrated by a signal generator 33.

The output -6f
switcher 27 is coupled to an input terminal b of switcher 26, the

state of which is determined by the output from a timing
cohtrollgf 35. That is, when the copy control signal recovered
by digitai data decoder 13 indicates that a copy of the recovered
video signal may be made, input termihal a is.selected. and the

modified color burst signal is not substituted for the regular
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color burst signal. On the other hand, when the copy control

signal indicates that a copy of the recovered videc signal

cannot be made, input terminal b is selected and the modified

color burst signal is substituted. Therefore, when the video
signal produced at output terminals 16Y and 16C is recorded by an
analog VCR, satisfactory images are not reproduced, thus

effecting the copy prohibit function. The control mode of

switcher 26 changes between input terminals a and b depending on
whether copying is perﬁitted; and timing controller 35 is
supplied with a sync signal separated from the luminance signal Y
in a sync separator circuit 34 and with the copy control signal
supplied to input terminal 36 by digital data decoder 13.

Adder 24 receives an AGC pulse from AGC pulse generator
28 and adds this AGC pulse to the luminance signal Y. The AGC
pﬁlse generator 28 selectively generates pseudo-sync (AGC) pulses
of the type shown in Figs. 21A and 21B if copying is not
permitted. The generation of these pulsea is éontrolied by tﬁe
copy control signal supplied from data decodei-la'(Pig;ioiléb
input terminal 36. When the AGC pulses are used, an ir#egﬁf%r :

video signal is recorded due to the AGC operation during
recording.

Although not shown, the color buxst signal a and (-a)
exhibit the same amplitude but inﬁerted phase, and the color
burst signal b exhibits tLhe same thereto amplitude as color burst

signal a but differs in phase by 900 rclative thereto.
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Thexefore, the embodiment of output circuit 14 may be changed so
as to eliminate signal generators 32 and 33; and the color burst
signal (-a) still can be obtained simply by inverting the color
burst signal a from signal generator 31 by using an inverter, for
example, and the colox burst signal b still can be obtained by
shifting the phase of the color burst signal a by a 90o phase
shifter.

Anothex embodiment of the preasent invention is
il;ustrated in Fig. 12 which shows an example of phase control of
the coloxr burst signal wherein the wodified color burst signal is
produced by shifting the phase of the regular color burst sighal
by 90c. Moreover, this 90¢ phase shift is provided in six
continuous lines, from lines (n+0) through (n+5) as shown in Fig.

12, in order to enhance the copy prohibit function. (Solid lines

in Fig. 12 indicate the actual phase of the color burst signal
and broken lines indicate the non-shifted phaée of the regular
color burst eignal which is modified by the present invention.)
By grouping these six lines as one block of modified coloxr burst
signals and by distributing the'blockg in the same wmanner ag the
embodiment described above in Figs. 8 and 9, an imprpved copy'

prohibit operation is obtained. When two to six continuous lines

of the modified color burst signals are distributed throughout an
image with intervals between these lines of modified color burst
signals of 20 to SO0 lines of regular color burst signals, image

disturbances can be made effectively to ensure the copy prohibit
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function. Fig. 13A schematically shows the image containing

modified (90¢ phase-shifted) color burst signals, wherein region
P represents the distribution of modified color burst signals
over a plurality of lines, e.g: four lines, and region S
represents the distribution of regular color burst signals over a

plurality of lines, e.g. 30 lines, with regions P and § being

alternately arranged in each field.

Fig. 13B shows an example of different distributions of
lines of modified color burst signals in region P and lines of

regular color burst signals in region S. Signal-1 through

Signal-3 are examples in which the modified color burst signals
are distributed in units of 40 lines (6 lines of modified color
burst signals being separated.by 34 lines of regular color burst
signals, or 4 lines of modified color burst_signals being
separated by 36 lines of regulaxr color burst signals, or 2 lines
of modified color burst signals being separated by 38 lines of
regular color burst signals), and Signal-4 through Signal—Glafe
exampies in which the modified color burst signals are
. distributed in units of 34 lines. Depending on the number of
lines of modified color burst signals and Lhe number of lines of
regﬁia: color burst signals in the distribution pattern, the
effect of disturbanceé in TV receivérs or video tape recorders
varies.

More specifically, the more lines of modified color

burat signals in region P, the larger the disturbance in video

tape recorders. However, there is also the possibility that this
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will produce an undesired disturbance in TV receivers that are
supplied with an original copy-protected video signal (i.e., one
that has not been copied) which contains the copy prohibit
signale. On the other hand, when a smaller number of lines of
modified color burst signals are provided in region P,
disturbances to TV receivers are less likely to occur, but also
the copy prohibit effect on video tape recorders is reduced.
Therefore, an appropriate balance between the number of lines of
modified colbr burst signals in region P and the number of lines
of regular color burst signals in region S$ should be chosen on a
- cage by case basis. When the number of lines containing regular
color burst signals is five to.ten times the number of lines

containing modified color burst signals} copy prohibition can be
more effective.

It also is contemplated that the relationship between
thé number of lines in region P and the nuwber of lines in region
S be varied, depending upon the scenes in the video program. For
‘exawple, a combination of lines in regions P and S causing a
| larger image disturbance may be chosen for scenes with moveniénts
because ﬁovemént tends to conceal the image disturbance; and a
combinaﬁion of lines in regions P and S causing less image
disturbance may-bé chosén for scenes with less movements because
image disturbance is more noticeable when there is little
movement. In this manner, image.disturbances caused by region P

can be made more conspicuous for video Lape recorders but less
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noticeable in TV receivers. The lines in region P and region S

shown as Signél-l through Signal-6 are only examples, and other

combinations may be adopted.

Since this embodiment of the present invention shifts
the phase of the regular color burst signal by only 900, a block

of modified'color buxst signals can be produced by phase shifting

.only the first line in a sequence of regular burst signals. For

example, a simple one line delay circuit may be used to shift the

phase in the'seqpence of regular color burst signals; and the

block of modified color burst signals will be selected by a

switcher. Therefore, the process for producing copy prohibit

signala is easy, and the circq}t arrangement therefor is simple.

Figs. 14 and 15 show examples of the distribution of

regions P and regions S in different fields. In the exawmple of

Fig. 14, the positions of regions P in the first field are offset
" from the positions of regions P in the second field. By locating
regions P in different positiona in the fields, flicker can be’

produced while the images are displayed. .In this example,

offaetting is obtaihed by positioning each region'P in the second
field at the center of each region S in the first field. As a
result, the displayed image appears to include a uniform
distribution of regions P, and therefore looks as if it includes
modified color burst signals over twice the number of lines in

each field. Thus, image disturbance is enhanced.
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when regions P are distributed as shown in Fig. 14,

imaée disturbances may occur in some TV receivers, such as
flicker or instability due to the asymmelry of the respective
fields. These TV disturbances can be prevented by locating
regions P in the same position in all fields, as shown in Fig.
15. Although the arrangement of Fig. 15 diminishes the image
d;stufbances induced in images copied by video tape recorders as
compared with the arrangement of Fig. 14, the Fig. 15 arrangement

alleviates image disturbances in TV receivers when an original

video signal containing copy prohibit signals (as reproduced by

the apparatus of Fig. 10) is supplied to the TV receiver for
display.
]

It will be appreciated that although the distribution
of modified color burst signals in regions P has been explained

with reference to the embodiment shown in Fig. 12, the

distribution of regions P and S is equally applicable to the
first deascribed embodiment shown in Figs. 6-8.

Output circuit 14, explained with reference to Fig. 11
in relation to the burst phase inversion embodiment, can be
adapted for use in the 900 phase shift embodiment of Fig. 12.
Hexe, only two of the signal generatoxs 31, 32 and 33 are needed.
Aiterﬁétive}y. the modifiéd (i.e. 900 phase-shifted) color burst
signal may be produced by generating the color burst signal
having regular phase and by delaying the regular phase burst

signal by one-line delay, for example, as mentioned above.
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In the foregoing embodimenta, the entire burst period

of regular color burst signals is replaced by modified color

burst signals. For example, if the burst period contains 10

cycles or the regular color burst signal, all 10 cycles are
replace by 10 cycles of the phase-inverted or 90° phase-shifted
modified color burst signal. But, this invention is not limited

solely to such full period substitutions. For -example, as shbwn

in Fig. 16, three cycles or 2.5 cycles may be added to the 10-

cycle period of regular color burst signals, and the first 8

cycies or the first 7.S'cyc1es may be replaced by 8 or 7.5 cycles

of modified color burst signals. The remaining S5 cycles in the

burst period maintain the same phase and amplitude as the reqular

4
color burst signals. That is, these remaining 5 cycles may be

thought of as 5 cycles of the regular color burst signal.
It may also be possible to fully invert the phase of
the color burst signal, as shown in Fig. 17, which differs from

the modified color burst signal shown in Fig. 7 or the modified

.colox burst signal shown in Fig. 12. This possibility, however,

is not recommended because the phase-inverted

containe a component in the positive direction of the U axis, _
which is not contained in the regular color burst signal._an@ is
likely to cause a disturbance in the ACC circuit of the TV

monitor; Preferably, when the modified burst signal in

accordance with the present invention is produced, it is best to
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avoid shifting the pbhase of the burst signal by an amount that

produces a positive-direction component along the U axis.

It will be appreciated that the present invention is
applicable to adding modified célor burst signals to composite
signals containing superposed luminance and carrier color
signals, as well aé to component color video signals aa depicted
in Fig. 11.

The copy control Signals uscd in Figs. 10 and 11 may be

generated on the basis of pre-recorded CGMS data added to the

digital video signals recorded on disc 6, for example. Fig. 18A

shows an example of 2-bit CGMS data'as follows:

00: approve copy

0l: undefine@'or spare

10: approve 1st generation copy
11: prohibit copy

If CGMS daga is intended to control only digital
copying, Ehen'é'flég or flags which determine whetber an analog
o coﬂficﬁh'hé mé&é, namely, triggef bits'inétfhéting'the generation
of an éﬁaloélcdpy prohibit signal to be inserted into the analog
yideo signal, may be formed separately from the CGMS data. Fig.
18B shows such an example in which trigger bits *00" mean that
analog copy prohibit signals are not to be generated and trigger
bits “01" mean that only the AGC signal used in the AGC pulse '
system should be generated as the analoyg copy prohibit éignals.

Trigger bits "11" mean that the AGC signal and the modified color
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burst signal using phase inversion in accordance with the present

‘invention (Fig. 7) should be generated. Although trigger bits

"10" may be undefined (or held as spare bits), these bits "10"
may be used to mean that the modified color burst signal using

90° phase shifting in accordance with Fig. 12 of the present

invention, together with the AGC signal should be generated. It

is appreciated that a total of four bits, containing CGMS and"

triggex bits, may be used as copy prohibit information to control

the making of an analog copy.

Although Fig. 18 has been described in the context of

controlling the generation of copy prohibit signals according to

the AGC pulse system and controlling Lhe generation of copy
4
prohibit signals in the form of modified color burst signals

using the present invention, this invention is not restricted

solely thereto. That is, by supplying corresponding trigger bits
independently of the data decoder 13 shown in Fig. 10, the copy

contxrol signal can be generated satisfaclorily.

Various techniques may be used for recording CGMS on a

recording medium. Digital VCRs employ data. arrangements as §howp.

in Figs. 19 and 20. Fig. 19 shows the construction of a VAUX

(video auxiliary data) pack, which is a pack having the pa;k

header of (01100001). Recorded in this pack is CGMS data as the

mogt-significant two bits of byte PCl. The definition of this

CGMS ‘data is the same as that shown in Fig. 18A, for example.

The copy source bite in PCl are defined as follows:
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00: The video signal is a copy from analog source

01: The video signal is a copy from digital source

10: spare
1l: no information. -

The copy generation bits in PC1 are defined as:

00: The video aignal is a first generation copy

01: The video signal is a second generation copy

10: The video signal is a third generation copy

11: The video signal is a fourth generation copy.

Fig. 20 shows the construction of an audio auxiliaxy

data (AAUX data) pack relating to the audio signal recorded on a

digital VCR. The header of this pack is (01010001). Recorded in

the PCl byte of this pack is CGMS data in the same form as in the

VAUX pack. When the CGMS data included in the input video signal

to be recorded means that only one generation may be copied, the
CGMS data on the tape is rewritten to “prohibit copy" when that

input video signal is recorded.

When the dig1ta1 video signal is recoxrded on a DVD

diec, the data is recorded in aegments such as sectors, and a
sync sxgnal and a header are added to the head of each segment.

Information for copy control similar to that discussed above ig
recorded in the header.

As explained above, the copy prohibit signal according

to the present invention is formed of phase-controlled color

burst signals. Phase control may be achieved by controlling the
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phase of one of the vectors into which the phase of the regular

color burst signal is xesolved. Therefore, while maintaining the

copy prohibit effect on VCRs, image disturbance on TV monitors

which display the original (non-copied) copy prohibit signal can
be reduced significantly.

The color burat signals for prohibiting copying
according to the present invention are equivaleﬁt to reqular

color burast signals in terms of vectors. Therefore, in the ACC

circuit of a TV wonitor, the copy prohibit color burst signals
are acted upon as if they are regular color burst signals, and no
adjustments to compensaté foxr ACC-derived disturbances to TV
monitors are required. Therefdre, even when several TV monitors
having different ACC circuité are connected or if ACC circuits
for the main screen and sub-screen of a single TV monitor (é.g.,
picture-in-picture) have different characteristics, residual
error is avoided and re-adjustment is not necessary.

Moxeover, the modified color burst'signals which
constituée the copy prohibit signals according_toﬂthe éresen;.
invention may replace the entire waveform of thé.iegular color
burst aignal or oniy a bortion (i.e., less than all of the
cycles) of that waveform.
| While the present invention has been particularly ghown
and described with reference to certain preferred embodiments it
will be appreciated that variogs changes and modifications may be

made without departing from the spirit and gcope of the
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invention. It is intended, therefore, that the claims be
interpreted to include the embodiments that have been disclosed,

the changes and alternatives that have been described, and all

equivalents thereto.
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WHAT I8 CLAIMED IS:

1. Apparatus for prohibiting copying g of an analog

video signal of the type having plural lines of video signals and

regular burst signals included in said lines, comprising:

-modified burst signal generating means for
generating ﬁodified burat signals whose phase is controlled in
plural continuous lines such that an average value of phase
vectoxrs derived f¥om said controlled phase, over said plural
continuous lines, is substantially equal to the average “value of

the phase vectors of said regular burst signals over said plural
continuous lines; and

replacement means for replacing said regular burst

signals in said plural continuous 1ineSIWith said modified burst
signals.

~

2. The apparatus of claim 1 wherein said modified

burst signal generating means includes phase control means for
controlling the phase.of.gt least one orLhogonal component into
which the phase of said regular color burst signal is resolved,
thereby generating said modified first signal.

3.

: the-apparaths of claim 2 wherein the phase of said
one orthogonal-cémpénen; is céntrolled'to produce in seléc;gd
lines a modified burst signal whose phase differs from the phase
of said regular burst signals by an amount that is greater than
the phase difference of said modified burst signals in other

lines; and wherein said replacement means. is operative to replace
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said regular burst signale with the modified burst asignal of

greater phase difference systematically over said plural

continuous lines.

4. The apparatus of claim 3 wherein said phase
difference of said modified burst signals in said other lines
fxrom the phase of said regular burst signals is wminimized.

5. The apparatus of claim 2 wherein the phase vector

of said regular burst signal is resolvable into U and V
orthogonal components and said phase control means is oéerable to
prodﬁce a phage inversion of said V component in selected lines.

6. The apparatus qf claim 5 wherein said continuous.
lines are lines (n+0); n+1),'(n+é) and (n}ﬁ), where n is an

. :
integer, and the phase inversion of said V component is produced

in line (n+2).

7. The apparatus of claim 1 wherein said replacement

means is operable to replace said regular burst signals with said
modified burst signals'in blocks of continuous lines, with J
succeseive blocks being separated by several lines containing
said regular burst signals. - |

| 8. The apparatus of claim 7 wherein said blocks of
continuous lines congtitute a first region and said several lines
constitute a second region; and wherein said first region is
located in one filed of a frame at different positions in said

one field than the locations of said first region in the other

field of said frame.
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9. The apparatus of claim 7 wherein said blocks of

continuous lines constitute a first region and said several lines
constitute a second region; and wherein said first region is
located in one field of a frame at the same position in said one

field as the locations of said first region in the other field of
said frame.

10. the apparatus of claim 1 wherein said replacement

means in operative to replace all cycles of said regular burst

signal in eaid plural contjinuous lines with said modified burst
gignals.

11. The apparatus of claim 1 wherein said replacement
means is operative to replace'only some of the cyélee of said
regular burst signal in said plural continuous lines with said
modified burst signal to produce burst intervals contaiﬂing both

said reqular and said modified burst signal cycles.

12. ‘The apparatus of claim 1 wherein said modified
burst signal generating meane is operative to produce wodified
burst signals having a line-to-line phase sequence in said

continuous lines that differ from the line-to-line phase

sequence of said regular burst signal in said continuous lines.

13. The apparatus of claim 12 wherein the phase of

said modified burst signal in said line-to-line phase sequence

differs from the phase of said regular burst signal in said line-

to-line phase sequence by 900,
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14. A recording medium on which digital video eignals
are stored for playsack by digital video processing means from
which an analog video signal is derived, said digital video
signals including copy prohibit’data fxom which said analog video
signal is modified 8o as to be viewable on a TV monitor but not
copyable on an analog video recorder, said copy prohibit data
causing replacement in plural continuous 1ine§ of said analog-
video signal of reqular burst signala in said continuocus lines
with modified burst signals whose phase is changed from the phase
of said regular burxst signals such that an average value of phase

vectore of said modified burst signals is substantially equal to

an average value of the phase vectors of said regular burst
] _
signals over said plural continuous lines.

15. The recording medium of claim 14 wherein said

continuous lines are lines (n+0}, (n+1); {n+2) and (n+3), where n
is an integer; wherein, the phase vectors of said regular and
modified burst signals are resolvable into oithogonal U and V
components; and wherein the phase of the modified burst signal is

changed by phase-invexting the V component in line (n+2).

16. The recording medium of claim 14 wherein said copy

prohibit data causes said regular burst signals to be replaced by
said modified burst signals in blocks of continuous lines, with

successive blocks being separated by several lines containing

said regqular burst signals.
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17. The recording medium of c¢laim 16, wherein said

blocks of continuous lines constitute a first region and said
several lines constitute a second region; and wherein said first
region is located in one field of a frame at different positions

in said one field than the locations of said first region in the

other field of said frawe.

18. The recording medium of claim 6, wherein said

blocks of continuous lines constitute a fixst region and said
several lines constitute a second region: and wherein said first
‘region is located in one field of a frame at the same position in

said one field as the locations of said fixst region in the other
field of said frame.

19. The recoxding m;dium of claim 14 wherein said copy
prohibit data causes all cycles of said reqular burst signals in
said plural coniinuous lines to be replaced by said wmodified
burst signale.

20. The recording medium of claim 14, wherein said
copy prohibit data causes only some of the cycles of said regular
burst signals in sgid plural continuous lines to be replaced—yith
said modified burst signals to produce burst intervals containing
both said regular and said modified burat signal cycles.

21. The recordihg medium of claim 14 wherein said copy
prohibit data causes said modified burst signals td have a line-

to-line phase sequence in said continuous lines that differs from
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the line-to-line phase sequence of said regular burst signals in

gaid continuous lines.

22. The recording medium of claim 21 wherein the phase

of said modified burst signal in said line-to-line phase sequence
differs from the phase of said regular burst signal in said line-
to-line phase sequence by 90¢,.

23. A method of prohibiting copying of an analog video

signal of the type having plural lines of video signals and

regulaxr burst signals included in said lines, comprising the
steps of:

generating modified burst signals whose phase is
controlled in plural continuous lines such that an average value
of phase vectors derived from said controiled phase, over said
plural continuous lines, is substantially equal to the average

value of the phase vectors of said regular burst signals over

gaid plural continuous lines; and

replacing said regular burst signals in said

plural continuous lines with said modified burst signals.

- 24. The method of claiwm 23 wherein said modified burst

signal is generated by controlling the phase of at least one
orthogonal component into which the phase of said regular color
burst signal is resolved.

'25. The method of claim 24 wherein the phase of said

one orthogonal component is controlled. to produce in selected

lines a modified burst signal whose phase differs from the phase
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of said regular burst signals by an amount that is greater than
the phase difference of said modified burst signals in other
lines; and wherein said regular burst signals are replaced with
the modified burst signal of greater phase difference

systematically over said plural continuous lines.

26. The method of claim 25 wherein said phase

difference. of said modified burst signals in said other lines

from the phase of said regular buxst signals is minimized.

27. The method of claim 24 wherein the phase vector of

said regular burst signal is resolvable into U and V orthogonal
components and said phase of at least one orthogonal component is

controlled by producing a phase inversion of said V component in
selected lines. ©

I

28. The method of claim 27 wherein said continuous
lines are lines (n+0), (n+l1), (n+2) and (n+3), where n is an
integexr, and the phase inversion of said V component is produced

_in line (n+2).

29. The method of claim 23 wherein said regular burst
eignals are replaced with said modified burst's;gnals in blocks
of continuous lines, with succeasive blocks being separated by

several lines containing said regular burst signals.

30. The method of claim 29 wherein said blocks of

continucus lines constitute a first region and said several lines
congtitute a second region; and wherein said first region is

located in one field of a frame at different positions in said
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one field than the locations of said first region in the other

field of said frame.

31. The method of claim 29 wherein said blocks of

continuous lines constitute a first region and said several lines
constitute a second region{ and wherein said first region is
located in one field of a frame at the same position in said one

field as the locations of said first region in the other field of
said frame.

32. the method of claim 23 wherein all cycles of said

regular burst signal in said plurai continuous lines are replaced

lwith said modified burst signals.

33. The method of claim 23 wherein only some of the

cycles of said regular burst éignal in said plural continuous
lines are xeplaced with said modifiéd burst signal to produce

burst intervals containing both said regular and said modified

burst signal cycles.

34. The method of claim 23 wherein said modified burst

signalas have a line-ﬁo?line phase sequence in said continuous
lines that differ from the line-to-line phase sequence of said

regulax burst'signal in séid continuous lines.

35. The method of claim 34 wherein the phase of said

modified burst signal in said line-to-line phase sequence differs

from the phase of said regular burst signal in said line-to-line

phase sequence by 900,



