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COPY PROTECTION BY INSERTING A PHASE-SHIFTED COLOR 
BURST SIGNAL INTO THE BURST INTERVAL OF AN ANALOG 

COLOR VIDEO SIGNAL 

BACKGROUND OF THE INYBNTION 

This invention relates to preventinq an analoq co.lor 

video siqnal from beinq satisfactorily copied and, more 

particular.ly, to a technique for modifyinq the usual color burst 
' 

interval.of\ th~ "'\aloq color video siqnal such that when the 

modified video signal is recorded and then reproduced, the 

reproduceq color video picture is severely deteriorated. 

Copy protection techniques for preventing the 

unauthorized copyinq, · tor re-recordinq, of analoq video signals 

are well known. Such techniques, also known as copy quard 

processing, generally employ eithe~ or both of two separate 

processes. In one copy guard technique, the usual automatic qain 

control (AGC) circuit of an analoq video recorder is deceive.d 

into detectinq a signal level that appears to be too hiqh, 

thereby reducing the gain of the video signal that is recorded; 

and as a result, the level of the recorded signal is too low to 

recover. Such an AGC copy guard process inserts pulses, referred 

to as pseudo-sync pulses, in predetermined line intervals of the 

usual vertical blanking interval of the analoq video signal. 

Fig. lOA schematically represents those line intervals 

of the vertical blanJcinq interval into which the pseudo-sync 

pulses are inserted; and Fiq. 108 represents a number of cycles 

(e.q. 5 eycles) of such pseudo-sync pulses. 

Typ~cally, the AGC circuit of a consumer-type analoq 

video recorder detects the difference between the sync tip level 
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and the reference level of the video siqnal in the vertical 

blanking interval. This difference is known as the AGC reference . 
level, shown in Fig. 1oc, and differences in the AGC reference 

level are used to vary the qain of the recording circuitry. 

However, ..;,\.n t:he"\1"'eudo-sync pulses are inserted into these 

intervals, such as· shown in Fig. 10B, the AGC reference level 

line 

• 
detected by the AGC circuit of the video recorder now extends 

between the negative tip of the pseudo-sync pulses and the 

positive tip of those pulses, the latter admitting of a level p 

above the expected reference level. This deceptively large AGC 
~ 

reference level causes the AGC circuit of the video recorder to 

reduce the gain of the recording circuit, thereby ~educing the 

recorded level of the video signal to substantially zero. 

While the use of such pseudo-sync pulses has proven 

effective in most consumer video recorders, a number of video 

recorders do not rely upon the difference between the sync tip 

and the reference level of the video signal in the horizontal 

blanking interval to control the gain of the recording circuits. 

Examples of such video recorders include B-type recorders, 8 mm 

video recorders and certain so~histicated VHS type video 

recorders. 

In an effort to prevent the unauthorized copying of 

color video siqnals in such analog video recorders, a so-called 

color stripe copy guard technique has been introduced. In the 

color stripe process, the phase of the usual color burst signal 
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is inverted on a generally repetitive basis. For example, the 

color burst signal in a block of two line intervals or in a block 

.of four line intervals is inverted; and each frame is formed of a 

number of blocks having a repetitive pitch, for example, twenty 
'\ ' . 

lines. As 'ii nwn~~<;"Sal example, ·.the phase of the color burst 

signal may be inverted in lines 22 and 23, 42 and 43, 62 and 63, 

etc. Because of such phase inversions, when this analoq video 

signal is recorded, the automatic phase control (~C) circuit of 

the recording circuit'is subjected to error; and the resultant. 

video picture that ultimately is reproduced from that recorded 
·. 

signai exhibits annoyinq color stripes, such as shown in Fiq. 11. 

Since the color burst signal of a relatively small 

percentaqe of the line intervals exhibits phase inversion, the 

phase locked loop (PLL) circuit of the APC circuit in a 

conventional television receiver normally is not affected. This 

is because the time constant of such PLL circuit, and 

particularly the PLL circuit that qenerates the local sub-carrier 

used to demodulate the color signal in the television receiver, 

exhibits a relatively hiqh time constant. Consequently, the_ PLL 

circuit is unable to follow relatively brief burst siqnal phase 

perturbations, such as those phase inversions that occur every 

two- or every four-out-of-twenty lines. But, since the APC 

circuit of the consumer analoq v~deo recorder exhibits a low time 

constant, such APC circuit is able to follow these phase 

inversions, which are interpreted as phase ·errors and are used by 
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the video recorder to correct such non-existent errors. Hence, 
• the inherent~y rapid response time of the video recorder APC 

circuit results tn.the recording of deteriorated video signals. 

~owever, when color stripe· processing is used to record 

the video ~gnal ~f pre-recorded video tapes, such as pre­

recorded tapes tha~ are commercially available for sale or 

rental, the rapid response time of the APC circuit in the 

playback circuit enables the video recorder to follow and 

"correct" for such phase inversions. consequently, when a pre­

recorded video tape having color stripe processed video.signals 
.. 

recorded thereon is reproduced, the resultant video picture often 

exhibits undesired defects. 

OBJBC7.'S o-. DB :C!JVINT:CO?f 

The~efore, it is an object of the present invention to 

provide an improved color stripe processing technique which 

prevents an analog color video signal from being satisfactorily 
. . 

copied, but, nevertheless, permits an acceptable video picture to 

be reproduced therefrom. 

Another object of this invention is to provide an 

improved color stripe processing technique which can be applied 

to pre-recorded video tapes without introducing defects or 

deterioration into the video picture reproduced from those tapes. 

A further object of this invention is to provide an 

improved color stripe processing technique tliat can be used to 

prevent a pre-recorded video tape from being copied but, 
.. . :. 
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nevertheless, permits an acceptable video picture to be 

reproduced from such pre-recorded video tape. 

A still further object is to provide a copy-protected 

record m~um which will not be satisfactorily copied but will 

permit an ~equa~ video picture to be reproduced therefrom. 

various other objects, advantages and features of the 

present invention will become readily apparent from the ensuing 

deta~led description, and the novel features will be particularly 

pointed out in the appended claims. 

SUMMARY OP ~HB·~NYBN'J!XON 

·In accordance with this invention, a copy guard 

technique is provided wherein a copy.protection siqnal formed of 

a phase-shifted color burst signal of predetermined duration is 

inserted into a predetermined location of the usual color burst 

siqnal of an analog video signal. Preferably, the phase-shifted 

color burst signal exhibits a phase shift of 90° or 180° relative 

to the phase of the normal color burst signal. 

In accordance with one .·aspect of this invention, the 

phase-shifted color burst signal is inserted into a location in 

the burst interval which precedes_the normal color burst signal. 

As a feature of this aspect, the duration of ·the phase-shifted 

color burs~ signal commences before the burst interval begins and 

terminates during a beginning portion of the burst interval. 

·As another aspect of this invention, the phase-shifted 

color burst signal is inserted into the burst interval at a 
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location which follows the normal color burst signal. As one 

feature of this aspect, the inserted phase-shifted color burst 

signal commences at the time that the normal burst interval ends. 

Alternativ.ely, and as another feature, the phase-shifted color 

burst s~ ~ before the normal burst interval ends and 

terminates after that burst interval ends, such as a number of 

burst signal cyo-les. after the end of the burst interval. 

As a still further aspect of this invention, the phase­

inverted color burst signal both precedes and follows the normal 

qolor burst signal. 

As yet another aspect, the phase-shifted color burst 

signal is inserted into the central portion of the normal burst 

interval. 

Xn accordance with another feature of this invention, 

the amplitude of a portion of the phase-shifted color burst 

signal is increased relative to the amplitude of the normal color 

burst signal. 

As yet another feature of this invention, the phase­

shifted color burst signal is inserted in a pre-determined number 

of successive line intervals of the analog color video signal, 

such as in two or four successive line intervals, thereby 

constituting a block, and these blocks exhibit a repetitive pitch 

in each field or in alternate fields of each frame of video 

signals. Alternatively, the block of line intervals which 

-:-
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contains the phase-shifted color burst signal may be provided 

.only in the vertical blanking interva~ of the video siqnal. 

In accordance with an additional aspect, an improved 

record medium is copy-protected by recording thereon information 
~ . 

which, when\repr,uced,. causes the phase-~i.fted ~urst signal 

described above ~o·be generated and inserted into the produced 

video signal. 

BRXEJ' DBBCRXP~XQ)J OP ZJ1B DIQ.WXNGS 

The followinq detailed description, given by w~y of 

example and not intended to limit ~he present invention.solely 

thereto, will best be understood in conjunction with the 

accompanying drawings in which: 

Figs~ 1A and lB schematically represent the burst 

signal.that is recorded and reproduced, respectively, by a 

consumer video recorder; 

Figs·. 2A-2D are waveforms representing embodiments of 

the present invention; 

Figs. 3A and ·3s are waveforms representing the color 

burst signal, modified in accordance with the present invention, 

which is recorded and reproduced, respectively, by a consumer 

video recorder. 

Fig. 4 is a block diagram of apparatus which carries 

out the present invention; 

"Figs. 5A-5D are waveform diaqrams Which illustrate 

different embodiments of the present invention; 
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Figs. 6A and 6B are waveform diagrams representing the 

copy guard technique in accordance with one aspect of ~he present 

inventions; 

. .Figs. 7A and 7B schematically represent blocks of copy 
\ . . 

protection ~ignal' produced in accordance with an embodim~t of 

the present invention; ~ · 

Fig. 8 schematically represents the location in a 

normal burst interval of phase-shifted burst signals in 

accordance with different embodiments of the present invention; 

Fig. 9 schematically represents yet another embodiment 

of the manner in which phase-shifted color burst signals are 

inserted into the burst interval. of a copy-protected video 

signal; 

Figs. lOA-lOC are timing diagrams which schematically 

represent a prior· art copy guard technique using AGC processing; 

Fig. 11 schematically represents a video picture 

produced from a copy-protected video signal that has been 

subjected to color stripe processing. 

DBTAXLBD DBSQRXPTXOH OP PRBPIRRBD EMBODXllBN'rS 

Referring now to Fig. 1A, there is illustrated a. 

waveform of a portion of the horizontal blanking interval of each 

line of an analog color signal. As is conventional, the 

horizontal blanking interval includes the horizontal 

synchronizing pulse h followed by the burst interval a, the 

latter including a predetermined number of cycles of the 
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chrominance subcarrier which, in the NTSC system is about 9 

cycles at a frequency of about 3.58 MHz. Fig. 1A illustrates 

that the envelope of the burst signal increases and decreases 

gradually,. that is, the envelope thereof does not change 
\ .,. .. 

instantaneoµsly £\om its blanking level (10 XRE) to its reference 

level ( 30 XRE) • · 

As is known, when an analog color video signal is 

recorded on a conventional analog video recorder, the color 

siqnal components, including the burst signal, are down-converted 

to a frequency band below the frequency band of the luminance 
.. 

components; and when the recorded color video signal is played 

back, the color signal components, including the burst siqnal, 

are reconverted to their original frequency band. As a result of 

the down-conversion and up-conversion of the burst signal, the 

burst interval shown in Fig. 1A tends to expand so as to exhibit 

the waveform shown in Fig. lB. This expansion, referred to 

herein as time-axis expan$ion, tends to "stretch" the burst 

interval, thereby substantially eliminating the spacing between 

the end of the horizontal synchronizing pulse and the beginning 

of the burst siqnal. The present invention relies upon this 

inherent time-axis expansion of the burst signal in down­

converting and up-converting the color signal components in a 

video recorder to impart copy protection both to a pre-recorded 

color video signal and to a "live" color video signal (e.g. a 

color signal received in real time). 
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xn particular, the present invention inserts into the 

burst interval a phase-shifted version of the burst signal. In 

one embodiment, the phase-shifted burst siqnal is placed 

immediately following the usual burst signal of normal (or 
' . 

reference) \,base\8uch as shown by the hatched area in Fig. ~B, 

or immediately prebeding the normal burst signal, as shown by the 

hatched area in Fig. 2c, or both preceding and following the 

normal burst signal, as shown by the batched area in Fig. 20 •. 

Here, the phase-shiftdd burst signal, which acts as the copy 

protection siqnal, is desiqnated by the reference numeral b when 

the phase-shifted burst signal foll~ws the normal burst siqnal, 

and by the reference numeral c when the phase-shifted b~st 

siqnal precedes the normal burst siqnal. In Fiqs. 2A-2D, the 

normal burst siqnal, that is, the burst siqnal exhibitinq the 

reference phase, is identified by reference numeral a. Assuminq 

the normal burst signal is formed of 9 cycles of the chrominance 

subcarrier, the phase-shifted burst siqnal b is formed of 2 

cycles of the phase-shifted chrominance subcarrier and the phase-
.• 

shifted burst signal c likewise is formed of 2 cycles. In one 

embodiment, the phase-shifted burst siqnal is 180° out-of-phase 

with respect to the reference burst signal; and in another 

embodiment, the phase-shifted burst signal is 90° out-of-phase. 

Alth~uqh other phase shifts may be used, the 180° and 90° phase 
• 

shifts are.preferred. 

·-=. 
-~ 

.. . ; 
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Figs. 2A-2D illustrate the envelopes of the burst 

signal, including the inaertion into the burst interval of the 

phase-shifted burst signal, prior to recording thereof·. That is, 

the frequency of the cbrominan~e subcarrier depicted in Fiqs. 2A-

2D is abou\. 3 .58 '\". Of course, the burst si9JI&]. and phase­

shifted burst signal are down-converted for recording on the 

analog video recorder; and when the video.signal is reproduced, 

such burst signai and phase-shifted burst signal are up­

converted. As a result, and as has been described with reference 

to Figs. 1A-1B, the reproduced burst s"ignal and phase-shifted 
.. . 

burst siqnal exhibit time-axis expansion. Pig. 3A illustrates 

the copy-protected burst siqnal prior to recording (that is, 

before the burst signal is down-converted) and Fig. 3B 

illustrates the envelope of the copy.-protected burst signal after 

rep~oduction (.i.e., after.the copy~protected burst signal has 

been down-converted and then up-converted). It will be seen from 

Fig. 3B that the reproduced phase-shifted burst siqnal b' 

exhibits a duration greater than the original duration occupied 

by the phase-shifted burst signal b; and, similarly, the 

reproduced phase-shifted burst signal c' exhibits a duration that 

exceeds the original duration of.the phase-shifted burst signal 

c. · Moreover, because of the time-axis expansion, the reproduced 

phase-shifted burst signals b' and c' "leak" into the interval 

originally.occupied solely by the normal burst sign~l of 

reference phase. This leakage phenomenon tends to compress the 
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reference phase burst duration. Nevertheless, the PLL circuit of 

the APC circuit of the conventional television receiver is too 

slow (i.e., its inherent time constant is too large) to lock onto 

the phase-.shifted burst signal. consequently, such PLL circuit 

with the ,,;;;Lati~ high tilae constant cannot follow the phase­

shifted burst signal, and the insertion of the phase-shifted 

burst signal is not sufficient to interfere with the PLL circuit 

of the conventional television receiver. 

But, because of the low time constant of the PLL 

circuit in the video recorder, such PLL circuit is fast enough to 

follow the time-axis expanded phase-shifted burst signal as well 

as the normal burst signal. Hence, the oscillator included in 

the PLL circuit locks onto the phase-shifted burst signal so that 

when the line interval that contains the phase-shifted burst 

signal is color demodulated, the phase of the color signal 

differs-from the phase of the demodulating signal to distort the 

hue of that line. That is, the resuitant color signal that is 

output from the video recorder during up-converting causes a 

severely di~torted hue for those' lines which.contain the phase­

shifted burst signal. 

Referring now to Fig. 4, there is illustrated a block 

diagram of apparatus used to insert into a predetermined location 

Of the burst interval Of the color Video signal the phase-shifted 

burst ·signa.l for a predetermined duration. Here, the phase­

shifted burst signal, that is, the copy protection signal, is 

··i ...... 
.: /. 
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inserted into the color video signal that is reproduced by a 

video signal reproducing device 1, although it will be. 

appreciated that the copy protection signal may be inserted into 

a "live" color video signal. Examples of the video signal 
\ 

\ . 
reproducin~ devi°\ include a digital video recorder, an analog 

video recorder, a·1aser disk player, a digital video disk player, 

a computer-qenerate~ video signal player, a CD-ROH player, a 
• 

video signal receiver, or the like. Preferably, ·and in 

accordance with the best mode of this invention, digital 

apparatus is used as or with the video signal reproducing device, 
· .. 

and it will be appreciated that the resultant digital video 

signal obtained therefrom is converted to analog form. 

Video signal reprodu~ing device 1 generates from a 

record medium loaded therein a luminance signal Y and a color 

signal c as respective outputs on separate output terminals. The 

video signal reproducing device also generates, as individual 

outputs, a horizontal synchronizing signal HD, a vertical 

synchronizing signal VD and a clock signal CLK, the latter 

constituting a high frequency system clock. For example, ~he 

clock signal CLK may be generated by a PLL circuit included in 

video signal reproducing device 1 for the purpose of 

synchronizing the chrominance subcarrier. The video signal 

reproducing device also is adapted to generate a copy control 

signal which determines whether the reproduced color video signal. 

should be modified to include a copy pr.tection signal (e.g., to 
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included the phase-shifted burst signal). In its simplest form, 

the copy control signal may be a "1" ~hen the color video signal 

is to be modified with a copy protection signal and a "O" when 
. . 

the color yideo signal is not to be so modified; and is generated 
... 

in response\ to c~ control information that may be recorded on 

and, thus, reproduced from the record medium. 

A timing generator 2 is coupled to video signal 

reproducing device 1 to receive the horizontal and vertic~l 

synchronizing signals UD and VD and also the clock signal CLK to 

generate the timing control pulses.that are used to control the 
.. 

insertion of the phase-shifted burst signal into the burst 

interval of the color video signal. Such timing control pulses 

establish the duration of the phase-shifted burst signal and the 

time of occurrence.thereof; the latter serving to select the 

predetermined location or locations of the burst interval in 

which the phase-shifted burst signal is inserted. such timing 

control pulses also are used to determine the phase shift (e.g., 

90°, 180° or other) of the phase-shifted burst signal and assure 

that the frequency of the phase-shifted b\lrst signal is identical 

to the frequency of the normal (or reference phase) burst signal. 

The construction of timing qenerator 2 to achieve the af orenoted 

functions is well within the skill of one of ordinary skill in 

the art. 

A burst signal qene~ator 3 is coupled to timing 

generator 2 and responds to the timing control pulses generated 
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by the timing generator to generate the phase-shifted burst 

signal of duration, phase and timing determined by the timing 

control pulses. · As used herein, the "timing~ of the phase­

shifted bU;rst siqnal is intended to mean the particular location ' . . 

or locatio~" of ;e burst interval into which the phase-shifted 

burst signal is ini:lerted. In this reqard, the timinq control 

pulses include a phase control pulse which, as described below in 

conjunction with Figs. 5B-5D, establishes the timing of the 

phase-shifted burst s~qnal. Also, and as will be described in 

conjunction with Fiq. SD, burst signal qenerator 3 is adapted to 
' 

chanqe the amplitude of a predetermined portion (or portions) of 

· the phase-shifted burst signal. For example, assuming the 

amplitude of the phase-shifted burst signal is equal to the 

amplitude of the normal, or reference phase, burst signal, the 

burst signal generator is adapted to increase the amplitude of 

the phase-shifted burst signal in a predetermined portion 

thereof. Hence, only a portion of the.phase-shifted burst signal 

may exhibit a higher gain than the remainder of the phase-shifted 

burst signal. Thus, the timing control pulses generated by 

timing generator 2 may include, in addition to the phase control 

pulse, a gain control pulse which controls the gain of the phase­

shifted burst signal. 

A burst placing circuit 4 is coupled to video signal 

reproducing device 1 and to burst generator 3 and is adapted to 

insert the copy protection signal produced by the burst signal 

:": ... 
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generator into the color signal component of the video signal. 

More particularly, burst placing circuit 4 receives the color 

signal component c and the copy control signal produced by the 

video 

burst 

burst 

si~al reproducing device and functions to insert into the 
"\ \ . . 

interyal o~the color signal component the phase-shifted 

signal produced by the burst signal generator, depending 

upon the state of the copy control signal. Zn the example 

discussed above, if the copy control signal is a "1", burst 

placing circuit 4 inserts the phase-shifted burst signal produced 

by burst signal generator 3 into the burst interval of the color 

signal c. on the other hand, if the copy control signal 1s a 

"O", the burst placing circuit does not insert the phase-shifted 

burst signal into the burst interval. 

A Y/C mixer 5 is coupled to video signal reproducing 

device 1 and-to burst placing circuit 4 to mix the luminance 

component Y and the color signal c, the latter having been 

modified by the copy protection signal, to produce a composite, 

copy-protected color video_signa~ at its output terminal 7. 

output terminal 7 may be coupled to a video recorder and/or to a 

monitor. If supplied to a monitor, it is appreciated the color 

video signal may be suitably displayed as a video picture without 

noticeable distortion or deterioration. If an analog video 

recorder is coupled to output terminal 7, the modified color 

video.signal ~s subjected to down-conversion and then up­

conversion of the color signal c, resulting in time-axis 

. : .. ~. ·····': ~~·-
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expansion of the modified burst interval (as shown in Fig. 3B); 

and as a result, when the·reproduced color video signal is 

displayed, substantial distortions and deterioration will be 

present, thus defeating the acceptance by a viewer of the copy-
\ 

prot~cted v"\deo s~nal. 
Luminance signal Y produced by video siqnal reproducing 

device 1 and the copy-protected color signal c produced by burst 

placing circuit 4 are coupled to a terminal block 6 which 

constitutes the so-called s-output. As is known, the s-output 

includes separated luminance and ch~ominance signals which may be 

supplied to the s-input of a hiqh quality video display. 

Nevertheless, even though the color signal c has been modified 

with the copy-protection ~ignal, as aforedescribed, the color 

video picture displayed therefrom will exhibit no noticeable 

deterioration; but if the color signals at the s-output of 

termina~ block 6 are recorded and subsequently reproduced by a 

consumer-type video recorder, the resultant picture that is 

displayed from the reproduced vi~eo signal will not be 

satisfactory. 

Figs. 5A-5D illustrate the signals provided in the 

horizontal blanking interval of the color video signal as a 

result of the operation of the apparatus shown in Fig. 4. Fig. 

5A is a waveform which illustrates the "normal" hQrizontal 

blanking interval and depicts the horizontal synchronizing signal .. 

h followed by the burst siqnal a, the latter being provided in 
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the color signal c supplied to burst placing circuit 4 by video 

signal reproducing device 1. 

Fig. SB illustrates the phase control pulse included in 

the·timing control pulses generated by timing generator 2; and it 
\ . 

is seen thaF buri\ signal generator 3 responds to the phase 

control pulse to qenerate the phase-shifted burst signal b at the 

timing which follows the reference phase burst signal. Burst 

placing circuit 4 inserts the phase-shifted burst signal. 

generated by burst signal generator 3 into the burst interval, 

resulting in the modified burst interval shown in Fig. SB. 
~ 

Fig. sc illustrates two phase control pulses included , 

in the timing cont;rol pulses, whereby burst generator 3 generates 

two durations of the phase-shifted burst signals b and c. Burst 

placing circuit 4 inserts the phase-shifted burst signals b and c 

into the burst interval, and as is seen in Fig. sc, the duration 

of the reference phase burst signal is compressed. 

Fig. SD illustrates a phase control pulse similar to 

that shown in Fig. SB and, in addition, illustrates the gain 

control pulse that may be included in the timing control pulses 

supplied to burst signal generator 3. As discussed above, the 

burst signal generator responds to the gain control pulse to 

increase the gain, or amplitude level of a portion of the phase­

shifted burst signal, such as is shown. It is appreciated that 

the width Qf the gain control pulse determines the width of that 

portion of the phase-shifted burst signal whose gain is 
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increased. Burst placinq circuit 4 inserts into the burst 

interval the qain-adjusted p~ase-shifted burst siqnal generated 

by burst signal generator 3, resulting in the modified burst 
. . 

interval s~own in Fig. SD. 
' 

provided 

T\irnin~ow to Fiqs. 6A and 6D, an explanation is now 

for the implementation of one embodiment of the present 

invention. Piq. 6A illustrates the waveform of the pertinent 

portions of the horizontal blanking interval with the following 

t.iming notations: t 1-t2 is the conventional burst interval·; 

t 5-t1 is referred·to as the pre-burst interval because it is 

located immediately preceding the conventional burst interval 

t 1-t2 • t 1-t3 is referred to as the beginning of the burst 

interval; and t 4-t2 is referred to as the end of the burst 

interval. It will be appreciated that t 3-t4 is less than the 

normal burst interval; and this .occurs because the phas~-shifted 

burst signal b and c "leaks" into the normal burst interval. 

Finally, t 2-t6 is referred to as ~e post-burst interval because 

it occur~ immediately followinq and outside the normal burst 

interval. 

Fiq. 6B illustrates a plurality of successive 

horizontal line intervals, for exaiaple, four line intervals, in 

which the copy p~otection signal of the present invention, that 

is, the phase-shifted first siqnal, is inserted into the burst 

interval of the color video siqnal. It will be seen that the 

precise locations of the phase-shifted color burst signal in the 
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burst interval in each line changes slightly from line to line. 

Of course, the hatched portions shown in Figs. 6A and 6B 

represent those portions of the burst interval in which the 

phase-shif~ed burst signal is inserted. In one embodiment, the ' . 
line interv\lls o~the video signal which contain the phase-

shifted burst signal, that is, those line intervals which are 

subjected to copy protection, are included in the vertical 

blanking interval. In ~ther embodiments, to be described, line 

intervals included in ~e display portion of the video picture 

contain the copy protection signal, (that is, the phase-shifted 

burst signal). 

In the embodiment wherein the copy protection ~ignal is 

located in those line intervals which are displayed in the video 

picture, it is preferred to generate a pattern of copy-protected 

lines. Here, the phase-shifted burst signal is inserted in a 

predetermined ~umber of successive line intervals of the video 

signal, for example, in two successive line intervals or, 

.alternatively, in four successive line intervals, thereby 

constitutinq a block. One field of the video signal is formed of 

plural blocks exhibiting a repetitive pitch. For example, 

successive blocks may be separated by 20 non-modified line 

intervals or by thirty non-modified line intervals or forty non­

modified line intervals, etc. As anther·example, successive 

blocks may.be sep~rated by one hundred non-modified line 

intervals. 
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In another example, rather than forming plural blocks 

exhibiting a repetitive.pitch in only one field of the video 

signal, plural blocks exhibiting the aforementioned repetitive 

pitch may be provided in a frame of the video signal. Of course, 

in this al\.r,,..~, a "block" is formed of two or four 

succeqsive line intervals into which the phase-shifted burst 

signal has been inserted. 

From Fig. 6B, it will be seen that the phase-shifted 

burst signal may be inserted into the burst interval in one or 

more of the following locations:· t 5-t3 , t 4-t2 , t 2-t6 and t 4-t6 • 
··. 

Of course, because of the down-conversion and up-conversion 

processing of the burst signal and the phase-shifted burst signal 

when the copy-protected color video signal is recorded and 

reproduced, as discussed above, the phase-shifted burst signal 

"leaks" into the reference phase burst signal and, additionally, 

exhibits time-axis expansion, thereby enlarging the opportunity 

for the PLL circuit of the conventional television receiver to 

follow the phase perturbations of the burst signal, resulting in 

significant defects and deteriorations in the reproduced video 

picture. 

The selection· of the number of successive line 

intervals which contain the copy protection signal (i.e., the 

phase-shifted burst signal) in accordance with the present 

invention is dependent, in part, on the susceptibility of 

conventional television receivers to lock onto the phase shifting 

.-,.?·· 
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burst siqna~ that does not exhibit time-axis expansion. For 

example, if a copy-protected video siqnal is a "live" siqnal or a 

pre-recorded siqnal, four (or more) successive line intervals may 

include th~ phase-shifted burst' siqnal if the PLL circurt of the 

television \.ecei~s admits of a high time cons~an~'. and a fewer 

number.of successive line intervals may contain the phase-shifted 

burst siqnal if the time.constant is lower. 

Figs. 7A and 7B schematically represent those fields of 

a frame which contain 'the copy-pr~tected video signal shown in 

Fig. 6B. It is seen that each field or alternate fields may 
., 

contain a number ~f lines having the phase-shifted burst signal 

therein. Alternatively, the copy protection signal may be 

inserted into the burst interval of a predetermined number of 

lines in every other frame. Still further, those lines which 

contain the copy protecti~n signal may exhibit a so-called 

lattice·shape. 

Fig. ·s schematically represents different 

conf iqurations in which the phase-shifted burst signal may be 

inserted into the burst interval. Each hatched area is intended 

to identify the phase-shifted burst signal. In an actual 

implementation, one or more of the configurations may be adopted. 

It is seen, then, that the phase-shifted burst signal may exhibit 

different durations, as depicted in Fig. 8 by reference numerals 

e, i, j, k·and 1. Bence, the phase-shifted burst signal of 

duration e may be located in the post-burst interval, and is seen 

2?. 
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to commence when the normal burst interval ends and terminates a 

number of cycles (e.g., 2 cycles of the subcarrier) thereafter. 

The phase-shifted burst signal i is provided in the end of the 

burst interval t4-~ and is seen to follow the reference phase 
i. 

burst sign~'.J.. P~se~shifted burst signals e and i.may be 

combined. Phase-shifted burst signal j is located in a central 

portion of the burst interval and is preceded and followed by the 

reference phase burst signal. Phase-shifted burst signal k is 

provided at the beginning of the burst interval t 1-t3 and simply 

precedes the reference phase burst signal. Phase-s~ifted burst 

signal l is located in the pre-burst interval t 5-t1 and also in 

the beginning of the burst interval t 1-t3 and is s~en to commence 

before the burst interval begins and terminate in the burst 

interval but before the reference phase burst signal begins. 

Since the circuitrY used in consumer-type analog video recorders 

may differ from one manufacturer to another and from model to 

another, when different combinations of the phase-shifted burst 

signal shown in Fig. 8 are used, success in preventing the video 

recorder from satisfactorily copying the copy-protected video 

signal is virtually assured. Altern~tively, different line 

intervals of the copy-protected video signal may contain 

different ones of the phase-shifted burst signals shown in Fig. 

8. For example, one line may contain phase-shifted burst signal 

e, another.may contain phase-shifted burst signal i, another may 

contain phase-shi·fted burst signal j, and so on. 
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Xt is possible that flicker in the displayed video 

picture reproduced from a "live" or pre-recorded copy-protected 

video signal may be present in the boundary between the line 

interval which contains the p~ase-shifted burst signal e and the 

next-fol~ l~ interval Wh!-ch does not contain the phase­

shifted burst signa~. For example, if a block of 4 successive 

lines contains the phase-shifted burst signal e, such flicker.may 

be present. To avoid this possibility, the duration of the 

phase-shifted burst signal is gradually increased _from line to 

line at the beginning portion of.the block and is qradually 

decreased from line to line.at the ending portion of the block, 

as schematically depicted in ~iq. 9. Here, portion m of the 

phase-shifted burst signal represents the gradual increase in the 

duration thereof, that is, a gradual increase in the duration of 

the phase-shifted burst signal e, and portion n represents the 

gradual-decrease in the duration of the phase-shifted burst 

siqnal. 

While the present invention has been particularly shown 

and described·with reference to prefe;-red embodiments, it will be 

readily appreciated by those Of ordinary skill in the art that 

various changes and modifications may be made without departing 

from the spirit and scope of the invention. Some of these 

changes have been discussed and suggested above. Additionally, -

al~~ugh burst signal generator 3 and burst placinq circuit 4 

(Fiq. 4) insert the phase-shifted burst siqnal into the burst 
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interval, it will ~ppreciated that the reference phase burst 

signal may itself be phase modulated to achieve the same.effect. 

That is, by.phase modulation, the phase of predetermined portions 

of the bur.st signal may be changed • 
... 
x~ is i'\tended that the"appended claims be interpreted 

as including thos•0 embodiments which have been specifically 

described herein as well as all equivalents thereto, some of 

which have been described above and others will be apparent to . . 
those of ordinary skil'l in the art. 

'. 
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WHAT :CS CLAIMED :CS: 

1. A method of preventing an analog color video 

signal from being satisfactorily copied by an analog video 

recorder, ~herein said analog 9olor video signal includes a color 

burst sign~). of ~ference phase located in a burst interval in 

respective line intervals, said method comprisinq the steps of: 

qenerating a phase-shifted color burst signal; and insertinq said 

phase-shifted color burst siqnal in a predetermined location for 

a predetermined duratibn in said burst interval. 

2. The method of Claim 1 wherein said predetermined 

location precedes said color burst signal of reference phase. 

3. The method of Claim 2 wherein said predetermined 

durat~on commences bef pre said burst interval begins and 

terminates in said burst interval. 

4. The method of Claim 1 wherein said predetermined 

location follows said color burst signal of reference phase. 

5. The method of Claim 4 wherein said predetermined 

duration commences when said burst interval ends. 

6. The method of Claim 4 wherein said predetermined 

duration commences before said burst interval ends and terminates 

a number of burst signal cycles after said burst interval ends. 

7. The method of Claim 1 wherein said predetermined 

location both precedes and follows said color burst siqnal of 

reference phase. 
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s. The method of Claim 1 wherein said predetermined 

location is in a central portion of said burst interval. 

9. The method of Claim 1 wherein said phase-shifted 

color burs~ signal e~ibits an amplitude substantially equal to 

that of th~ colo~burst signal of reference phase; and further 

comprisinq the step of chanqinq the amplitude of only a portion 

of said phase-shifted color burst signal. 

10. The method of Claim 9 wherein said amplitude of 

only said portion of said phase-shifted color burst signal is 

increased. 
· .. 

11. The method of Claim 1 wherein said phase-shifted 

color burst signal is inserted in a predetermined number of 

·successive line intervals of said analog color video signal, 

thereby constituting a block ef line intervals, and a 

predetermined field of said analog color video signal is formed 

of plural blocks exhibiting a repetitive pitch. 

12. The method of Claim 1 wherein said phase-shifted 

color burst signal is inserted in a predetermined number of 

successive line intervals of said analog color video signal, 

thereby constituting a block of line intervals, and a frame of 

said analog color video signal is formed of plural blocks 

exhibiting a repetitive pitch. 

13. The method of ·claim 1 wherein said analog color 

video signal includes a vertical blankinq interval; and wherein 
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said phase-shifted color burst signal is inserted in 

predetermined line intervals of said vertical blanking interval. 

14. · The method of Claim 4 wherein said phase-shifted 

color burs~ signal is inserted in a predetermined number of line 
1 

intervals c\,nsti~ting a block; and wherein said predetermined 

duration gradually"increases from line to line in those lines 

constituting a beginning portion of said block and gradually 

decreases from line to line in those lines constituting an ending 

portion of said block.~ 

15. The method of Claim 1 wherein said phase-shifted 

color burst signal is phase shifted by 180° relative to said 

reference phase. 

16. The method of Claim 1 wherein said phase-shifted 

color burst signal is phase shifted by 90° relative to said 

reference phase. 

17. Apparatus for preventing an analog color video 

signal from being satisfactorily copied by an analog video 

recorder, wherein said analog color video signal includes a color 

burst signal of reference phase located in a burst interval in 

respective line intervals, said apparatus comprising: 

copy protection generating means for generating a 

phase-shifted color burst signal; and 

insertion means for inserting said phase-shifted color 

burst signal in a predetermined location for a predetermined 

duration in said burst interval. 
' . ~· 
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18. ~e apparatus of Claim 17 wherein said 

predetermined location precedes said color burst s~qnal of 

reference phase. 

19. The apparatus of Claim 18 wherein.said 

pr~determi~d d~tion commences· be~ore said burst interval 

beqins and termina\:es in said burst interval. 

20. The apparatus of Claim 17 wherein-said 

predetermined location follows said color burst siqnal of 

reference phase. ' 

21. The apparatus of Claim 20 wherein said 
·-

predetermined duration commences when said burst interval ends. 

22. The apparatus of Claim 20 wherein said 
. . 

predetermined duration commences before said burst interval ends 

and terminates a number of burst signal cycles after said burst 

interval ends. 

23. The apparatus of Claim 17 wherein said 

predetermined location both precedes and follows said color burst 

signal of reference phase. 

24. The apparatus of Claim 17 wherein said 

predetermined location is in a central portion of said burst 

interval. 

25. The apparatus of ·claim 17 wherein said phase­

shifted color burst siqnal exhlbits an amplitude substantially 

equal to _that of the color burst signal of reference phase; and 

said copy protection generating means is operable to change the ' 
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amplitude of only a portion of said phase-shifted color burst 

signal. 

26. The apparatus of Claim 25 wherein said copy 

protectioq generating means increases the amplitude of only said 
'\. 

portion of .~aid ~ase-shifted color burst signal. 

21. The° apparatus of Claim 17 wherein said insertion 

means is operable to insert said phase-shifted color burst signal 

in a predetermined number of successiv~ line intervals of said 

analog color video siqnal, thereby constituting a block of line 

intervals, and to construct a predetermined field of said analog 

color video signal with plural bloCks exhibiting a repetitive 

pitch. 

28. The apparatus of Claim 17 wherein said insertion 

means is operable to insert said phase-shifted color burst signal 

in a predetermined number of successive line intervals of said 

analog color video signal, thereby constituting a block of line 

intervals, and to construct a frame of said analog color video· 

.signal with plural blocks exhibiting a repetitive pitch. 

29. The apparatus of .Claim 17 wherein said analog 

color video signal includes a vertical blanking interval; and 

wherein said insertion means-is operable to insert said phase-
. . 

shifted color burst signal· in predetermined line intervals of 

said vertical blanking interval. 

. 30. The apparatus of Claim 20 wherein said insertion 

means is operable to insert said phase-shifted color burst signal 
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in a predetermined number of line intervals constituting a block 

and to gradually increase ~aid predetermined duration from line 

to line in those lines constituting a beginning portion of said 

block and ~o gradually decrease said.predetermined duration from ... 
line to lin\s in ~ose lines constit~ting an ending portion of 

said block. · 

31. The apparatus of Claim 17 wherein said phase­

shifted color burst signal is phase shifted by 180° relative to 

said reference phase. ~ 

32. The apparatus of Claim 17 wherein said phase-
·-

shifted color burst signal is phase shifted by 90° relative to 

said reference phase. 

33. A copy-protected record medium on which is 

recorded a color video signal that is not satisfactorily copyable . 
by an analog video recorder, said color video signal including a 

copy control siqnal and, when recovered for analoq recording 

includes a color burst signal of reference phase located in a 

burst interval in respective line intervals with the burst 

interval having a predetermined iocation in which, durinq 

reproduction, a phase-shifted color burst signal is inserted for 

a predetermined duration in response to said copy control siqnal. 

34. The medium of Claim 33 wherein said predetermined 

location precedes said color burst signal of reference phase. 
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35. The medium of Claim 34 wherein said predetermined 

duration c01D1Dences before said burst interval begins and 

terminates in said burst interval. 

36. The medium of Claim 33 wherein said predetermined 
\ . 

location fo',.lows"\aid color burst signal of reference phase. 

37. The'mediWll of Claim 36 wherein said predetermined 

duration commences when said burst interval ends. 

38. The medium of Claim 36 wherein said predetermined 

duration commences before said burst interval ends and terminates 

a number of burst signal cycles after said burst interval ends. 

39. The medium of Claim J3 wherein said predetermined 

location both precedes and follows said color burst signal of 

reference phase. 

40. The m~dium of Claim 33 wherein said predetermined 

location is in a central portion of said burst interval. 

41. The medium of Claim 33 wherein said phase-shifted 

color burst signal exhibits an amplitude .substantially equal to 

that of the color burst signal of reference phase; the amplitude 

of only a portion of said phase-shifted color burst signal having 

a larger amplitude. 

42. The medium of Claim 33 wherein said phase-shifted 

color burst signal is inserted in a predetermined number of 

successive line intervals of said recovered color video signal, 

thereby constituting a block of line intervals, and a 
I ' : 
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predetermined field of said recovered color video signal is 

formed of plural blocks exhibiting a repetitive pitch. 

... 

43. The medium of Claim 33 wherein said phase-shifted 

color burs\ signal is inserted in a predetermined number of 

successive ~ine 1'tervals of said recovered color video s~gnal, 

thereby constituting a block of line intervals, and a frame of 
• 

said recovered color video signal is formed of plural blocks 

exhibiting a repetitive pitch. 

44. The medium of Claim 33 wherein said recovered 

color video signal includes a vertical blanking interval1 and 

wherein said phase-shifted color burst signal is inserted in 

predetermined line intervals of said vertical blanking interval. 

45. The medium·of Claim 36 wherein said phase-shifted 

color burst signal is inserted in a predetermined number of line 

intervals of the recovered color vid~o signal, constituting a 

block; and wherein said predetermined duration gradually 

increases from line to line in those lines constituting a 

beginning portion of said block~nd gradually decreases from line 

to lin~ in those lines constituting an ending portion of said 

block. 

46. The medium-of Claim 33 wherein said phase-shifted 

color burst signal is phase shifted by 180° relative to said 

reference phase. 

. . ; 



·! I lllllll llllllllltl If Ill II 1111 : 
j * C L "M S * 

34 

TH\S SHEET HAS BEEN 
REPLACED 

47. The medium of Claim 33 wherein said phase-shifted 

color burst signal is phase shifted by.90° relative to said 

reference phase. 


