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METHOD AND APPARATUS FOR MODIFICATIONS MADE TO A VIDEO
SIGNAL TO INHIBIT THE MAKING OF ACCEPTABLE VIDEOTAPE
RECORDINGS

CROSS REFERENCE TO RELATED APPLICATIONS

This application is related to Provisional Application Serial Number
60/017,859 filed John O. Ryan on May 8, 1996 entitled METHOD FOR
MODIFICATIONS TO A VIDEO SIGNAL TO INHIBIT THE MAKING OF
ACCEPTABLE VIDEOTAPE RECORDING. This application is a related to US
Patent 5,583,936 (936) entitled VIDEO COPY PROTECTION PROCESS
ENHANCEMENT TO INTRODUCE HORIZONTAL AND VERTICAL PICTURE
DISTORTIONS by Wonfor et al., issued on December 10, 1996. This application
is also related to US Patent Number 4,819,098 (098), issued on April 4, 1989
entitled A METHOD AND APPARATUS FOR CLUSTERING MODIFICATIONS
MADE TO A VIDEO SIGNAL TO INHIBIT THE MAKING OF ACCEPTABLE
VIDEOTAPE RECORDINGS. This application is also related to US Patent
Number 5,130,810 (810), issued July 14, 1992 entitled METHOD AND
APPARATUS FOR PROCESSING A VIDEO SIGNAL SO AS TO PROHIBIT
THE MAKING OF ACCEPTABLE VIDEOTAPE RECORDING.
BACKGROUND OF THE INVENTION

This invention relates to a method and apparatus for modifying a video

signal so that a videotape recording of a video signal produces generally
unacceptable pictures while a television monitor/receiver produces a generally
normal picture from the modified signal. There exists a need for a method
and system for modifying a video signal so that the signal produces a normal
color picture on a television receiver, but videotape recording of the video
signal is inhibited or prevented.

Some of the early work resulted in methods which are not satisfactory.
For example, U.S. Pat. No. 4,163,253 was issued to Morio et al. in July of
1979. This patent describes an arrangement in which a positive pulse is
added to the back porch portion of each horizontal blanking interval. This

approach results in significant playability problems. In this connection, video
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cassette recorders designed for the consumer market place invariably feature
some form of automatic gain control circuitry (AGC). The AGC circuit insures
that the video level applied to the FM modulator in the recording system
remains at a fixed, predetermined value, even if the video level applied to the
machine's input terminal varies widely about the nominal value. Without an
AGC system, high level signals would be distorted and clipped and low level
signals would be marred by the noise and interference products generated by
the recording process. If the input level dropped to less than 1/3 of normal
value, the replayed signal might not even be strong enough to reliably
synchronize the receiver's timbales, hence giving rise to noisy unstable
pictures. This early system, however, did not take into consideration the fact
that many television monitor/receivers use the back portion region of a video
signal for black-level clamping. The result is that while the approach
described in the Morio et al. patent of confusing the AGC of a video cassette
recorder does result in a copied tape being generally unviewable, the video
signal also does not provide viewable pictures on many television
monitor/receivers when it is used directly. This makes the process of limited
value.

Another example of earlier work in the field of video copy protection is
the work of Kagota in U.S. Patent serial number 4,475,129. This work
generates a first pulse in the back porch of a horizontal blanking signal with a
width narrower than the back porch and adding a second pulse substantially
equal to the first pulse. These pulses are added to the back porch at
predetermined time intervals. The approach used by Kagota has many of the
same problems of Morio. The effectiveness of the copy protection does result
in a copies tape being generally unviewable but the video signal does not
provide viewable pictures on many television monitors/receivers when it is
used directly. This make the process of low commercial value.

The instant inventor is responsible for more recent and more successful
approaches to preventing the unauthorized recording of a video signal. Three
of such approaches are described in U.S. Pat. Nos. 4,577,216, 4,631,603 and
4,819,098. Additionally the instant inventor is a co-inventor of U.S. Patent
5,683,986. U.S. Patents 4,577,216, 4,631,603, 4,819,098, 45,130,810 and
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5,683,986 are incorporated herein by reference. The approach described and
claimed in U.S. Pat. No. 4,631,603 and the approach described and claimed in
4,819,098 (‘098) are similar to the Morio et al. arrangement, in that they rely
on confusing the AGC of a video cassette recorder. They differ from the Morio
et al. arrangement, however, in a major aspect. As in Morio, they rely on
differences between a video cassette recorder and a television receiver to
assure that while the modifications made to a video signal prevent copying by
a video cassette recorder, they do not significantly affect the playability of
such signal on a conventional television monitor/receiver. The ‘098 patent
uses a different approach for modifying a composite video signal to confuse the
AGC of a video cassette recorder as described above, while not materially
affecting the playability of the resulting signal. That is, it has been found
that by "clustering" during a field the modifications to a composite video
signal responsible for confusing the AGC circuitry of a video cassette recorder,
the effect of such modification on the playability of the video signal on a
television receiver/ monitor is significantly attenuated. Most desirably, the
modifications of the signal take place during that portion thereof which is
responsible for vertical blanking, i.e., the return of a beam sweep from the end
of a raster scan field to the beginning. The video signal does not provide
during such time a viewable portion of a video picture, with the result that
any effect of the modifications to the video signal on the circuitry of a
television receiver/monitor will not occur during a viewing interval. Thus, the
deleterious affect on playability is virtually eliminated. While the ‘098 patent
provides a very useful copy protection means, the “clustering” must be done
carefully to balance between the effectiveness of the copy protection and the
playability of the original signal.

The * 810 patent has an embodiment, as described in Figure 4 of the
‘810 patent, wherein the video level of the back porch area is lowered below
the normal blanking level. This reduction has the affect of increasing the gain
of the AGC system so as to cause the recorded picture to be brighter than
normal and have a washed out look. This reduction of blanking level in the

back porch area is not accompanied by an AGC pulse. There this lowering of
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the blanking level serves a different purpose than desired in the instant
invention.

One of the elements described in the ‘936 patent includes the concept of
horizontal sync narrowing so that when an illegal copy is made, the
attenuated video with reduced sync pulse width (duration) causes a
playability problem when viewed on a TV set. While this concept is useful in
the instant invention, as will be seen below, the reason for reducing the sync
width in the instant invention goes beyond improved effectiveness in the copy
protection.

SUMMARY OF THE INVENTION

It therefore is an object of this invention to provide a method and

apparatus for modifying a video signal so that a conventional television
monitor/receiver product a normal picture from the modified signal, whereas a
videotape recording made from the modified signal is rendered unacceptable.

It is a particular object of this invention to provide such a method and
apparatus in which the voltage amplitudes of a portion of the back porch
intervals following the trailing edges of a substantial number of sync pulses
are significantly raised and lowered to improve the playability of the original
signal without reducing the effectiveness of the copy protection of the copied
signal.. This is achieved most simply by adding pulses to selected lines of the
video signal during the back porch interval, which pulses significantly raise
and lower the voltage amplitude during the blanking interval so to provide a
signal the average value is approximately equal to the blanking level. The
sync level and the sync duration on the selected lines are also reduced.

Other objects and advantages of the present invention will appear from
the detailed description taken in conjunction with the accompanying
drawings.

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

FIG. 1 is an illustration of that portion of the waveform of a typical
color video signal responsible for one horizontal trace and return;

FIG. 2 is a block diagram of a typical automatic gain control circuit of a

videotape recorder;



WO 97/42755 PCT/US97/07790

FIG. 3 illustrates a portion of a composite video signal waveform as
modified in accordance with the invention; and

FIG. 4 is a block diagram of typical circuitry modifying a video signal
waveform to produce waveform of FIG. 3.
DETAILED DESCRIPTION

It is known that by modifying certain characteristics of a video signal,
the automatic gain control circuits in a videotape recorder can be forced to
behave as if the video signal was much larger than it actually is. The result is
that when the signal is recorded on tape, the recording is at such a low level
that on replay a television monitor/receiver produces noisy unstable pictures.
It has been discovered that by controlling the modifications to have an
average value approximately equal to the blanking level while having peak
levels both positive and negative of substantial values the effect of the copy
protection modifications on the black-level control circuitry of a television
monitor/receiver is minimized. Having these modifications inserted in a
controlled fashion during the horizontal blanking interval, from a viewer's
standpoint the affect is virtually eliminated.
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Turning now to FIG. 1, the waveform of that portion of a typical color
video signal responsible for one horizontal scan trace and return is
illustrated. The only 2 features of this waveform portion which remain con-
stant despite changes in picture content are those which occur during the
blanking intervals, notably the sync pulses and color burst. Because the level
of the color burst is highly dependent upon tuner response, the level of the
sync pulses (any of the pulses which go from blanking level to a sync tip level,
including equalizing pulses and vertical sync pulses) are almost always used
as the reference level in automatic gain control systems of videotape
recorders. Sync pulses are also almost always used as a reference level in the
black-level control systems of television monitors/receivers, as well.

Referring now to FIG. 2, a typical automatic gain or level control
system as utilized in videotape recorders is illustrated. In the typical system
illustrated in FIG. 2, a Video In signal at a terminal 11 passes through an am-
plifier 12 and to a sync-tip clamp or DC restorer circuit 13, which establishes
the sync tip voltage at some value V1. A sampling circuit consisting of a
transistor switch 14 and a positive peak detector, including diode 16, capacitor
17, and resistor 18, measures the voltage of the video signal just after the
trailing edge of the sync pulse to yield a voltage V2. The difference voltage
(V2--V1) is a measure of the sync pulse level. A differential amplifier 19
compares this sync pulse voltage with a reference voltage V,eff, and generates
at its output an error or gain correction signal which is coupled back to the
amplifier 12. This negative feedback arrangement insures that the signal
level of the video signal applied to an FM modulator input at terminal 21
remains constant at the signal level value chosen by the designer of the
circuit.

Turning now to a consideration of FIG. 3, there is illustrated a portion
of a waveform of a video signal modified in accordance with one embodiment
of the present invention. The waveform portion illustrated in FIG. 3 is a
portion of a video signal during horizontal blanking. Referring to FIG. 38, it
can be seen that a positive pulse 22 has been added to the video signal
immediately following the trailing edge of a sync pulse 23. For maximum
affect, the amplitude of this pulse should be such as to raise the back porch

6
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voltage to the level of peak white or greater as shown in FIG. 3. A typical
value of this positive pulse would be 127 IRE units in the NTSC format. The
pulse width of the positive pulse should be wide enough to overcome the
limited video bandwidth of the recording video cassette recorder so as to be
effective. This pulse should be at least 750 nsecs. For best effectiveness. This
positive pulse causes the automatic gain control circuit the in a videotape
recorder to assess the sync pulse level at about 3 1/2 times its actual value.
The feedback action of the automatic gain control circuit as discussed in con-
nection with FIG. 2 will then reduce the signal at the FM modulator input to
about 30% of the correct value in the ideal case. The replayed signal as
recorded on the videotape recorder will, therefore, be well below normal level
and have a poor signal/mnoise ratio. In many cases the signal will not be strong
enough on replay to properly synchronize a television monitor/receivers'
scanning circuits.

Immediately before and following the positive going pulse are negative
going pulses in which the total area is approximately equal to the area under
the preceding positive going pulse. The width of sync has been reduced in
order to provide a larger portion of the area to be used for the negative pulse
prior to the positive pulse. The sync narrowing is such that the narrowed
sync pulse is approximately 3.0 psecs. The amplitude of the negative going
pulse is less than the half the burst amplitude so as to avoid placing the burst
signal below the sync level. The level of this negative going pulse may be
below the slice threshold of the sync separator of the recording VCR. This
slice threshold is discussed in detail in patent number 5,194,965 by Quan,
1ssued on May 16, 1993 (incorporated by reference). If this negative going
pulse is greater than the slice threshold it may improve the effectiveness of
the copy protection. This is because the recording VCR may observe this as a
pseudo sync pulse.

The purpose of having the negative going pulse is to improve the
playability of the original signal on a television monitor receiver. As
discussed above, a recording video cassette recorder detects the peak values of
the sync and the pulse are following the sync signal. However, a

monitor/receiver tends to detect the average value of the area following the
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sync pulse, colloquially called the back porch. Since the area within the back
porch comprises positive and negative pulses in which the area under the
curves are approximately equal, the darkening effect caused by having only a
positive going signal is significantly reduced in most television
monitor/receivers.

For maximum effectiveness, the pulse pairs described above may be
placed on all horizontal blanking intervals other than those within the
vertical sync area. However, it may be desirable to determine a balance
between effectiveness and playability by controlling the number of lines
having the modifications. One such possibility is to place lines containing the
modification in clusters of a least one line in various parts of the field.

The above description has used parameters from the NTSC/60 field
format. However, the principles of the invention may be equally applied to
PAL, SECAM and other 50 field formats.

Turning now to FIG. 4, there is shown a block diagram of typical
apparatus which can be utilized to practice the method of the present
invention as described above in connection with FIG. 3. It should be under-
stood that many different kinds of circuit arrangements are possible to
produce the modified signal, and the embodiment described in connection with
the block diagram of FIG. 4 is exemplary only.

Referring to FIG. 4, incoming video signal at a terminal 42 is applied to
a Input Amplifier 42. The output of Input Amplifier 42 is coupled to Sync
Separator 44 where the synchronizing pulses are separated from the video
signal. The output of Sync Separator 44 is coupled to Line Counter 46 which
is preprogrammed to determine which lines in a field are to be modified. The
output of Line Counter 46 is coupled to Sync Stripper 58 and Monstables 52,
48, and 54. Monstables 52, 48, 50 and 54 determine the pulse width of the
various portions of the modified signal including the width of sync, and the
positions of the positive and negative pulses as shown in Figure 3. The
outputs of Monostables 52, 48 50 and 54 are coupled to Pulse former 56 which
produces the pulse described in Figure 3. These pulses are coupled to Pulse
Adder 60 which receives a video signal that has been stripped of the

synchronizing pulses on the selected lines. The color burst in the original
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signal remains intact at the input of Pulse Adder 60. Pulse Adder adds the
pulses formed in Pulse Former 56 to the video signal. In the area where a
pulse from Pulse Adder 56 and Color Burst coexist, they are simply added as
shown in Figure 3. The amplitudes of the positive pulse, the negative pulse
and sync on the selected lines is determined in the Pulse Former as shown.
The modified signal is coupled to Video OQutput Amplifier 62.

What has been described is a method along with exemplary apparatus
for modifying a video signal so that a television receiver produces a normal
picture
from the modified signal, whereas a videotape recording of this signal
produces generally unacceptable pictures. Many different forms of apparatus
and circuits are possible for practicing the method of this Invention, and the
particular circuitry illustrated in FIG. 4 is by way of example only.

The parameters discussed above have been related to the NTSC
television system. One skilled in the art could readily apply the principles of
the invention the PAL and SECAM standards.

Various modifications are possible without departing from the true
spirit and scope of the present invention. For example the duration of the
added pulse may be set within a wide range of duration (0.5 to 5
microseconds); The amplitude of this pulse also may be varied and it may be

of a shape other than rectangular, such as sine squared.
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What is claimed is:

1. A method for processing a video signal so as to inhibit the

making of acceptable videotape recordings therefrom while at the same

the video is capable of producing a substantially normal picture on a

television monitor/receiver, wherein the video signal has sync pulses

followed by back porch intervals comprising the steps of:

selecting one or more lines within said video signal;

narrowing a width of the sync pulses on selected lines;

significantly reducing lowering the voltage amplitude of a first
portion of a widened back porch area on said selected lines;

significantly raising a voltage amplitude of a second portion of
the back porch intervals on said selected lines;

significantly lowering the voltage amplitude of a third portion of
the back portion interval;

retaining the normal position of a color burst relative to the
leading edge of said sync pulses; and

wherein a sufficient number of lines are selected to inhibit the
making of acceptable videotape recordings therefrom.

2. The method of claim 1 wherein said positive portion is at least

750 nsec. wide.

3. The method of claim 2 wherein said positive portion has an

amplitude of approximately 127 IRE units.

4. The method of claims 1 through 3 wherein the sum of the area
under said second portion is approximately equal to the area under
the first and second portions

5. The method of claim 1 wherein the selected lines comprise the

lines containing a color burst signal.

6. The method of claim 1 wherein the selected lines comprise the

last 6 lines preceding a vertical sync pulse in each field.

7. The method of claim 1 wherein the color burst signal begins

approximately 5.6 psecs after the leading edge of the horizontal sync

pulse.
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8. The method of claim 1 wherein the color burst signal duration is
approximately 2.25 psecs.
9. The method of claim 1 wherein the sync duration on selected
lines is approximately 3.0 usecs.
10. The method of claim 1 wherein the sync amplitude is reduced to
approximately -30 IRE units.
11.  The method of claim 1 wherein the selected lines comprise a
cluster of adjacent to a vertical blanking interval that form picture
elements that are not displayed.
12. The method of claim 1 further including the step of reducing the
level of each sync pulse.
13.  The method of claim 1 wherein said selected lines are within a
group thereof which occurs within no more than generally 20% of the
video signal responsible for a field of a frame.
14.  An apparatus for processing a video signal so as to inhibit the
making of acceptable videotape recordings therefrom while at the same
the video is capable of producing a substantially normal picture on a
television monitor/receiver, wherein the video signal has sync pulses
followed by back porch intervals comprising means for;

selecting one or more lines within said video signal;

narrowing a width of the sync pulses on selected lines:

significantly reducing lowering the voltage amplitude of a first
portion of a widened back porch area on said selected hines;

significantly raising a voltage amplitude of a second portion of
the back porch intervals on said selected lines;

significantly lowering the voltage amplitude of a third portion of
the back portion interval;

retaining the normal position of a color burst relative to the

leading edge of said sync pulses.

11



PCT/US97/07790

WO 97/42755

1/2

AW og ¥
AW 00L

T3A3T
JLIHM
Av3d

[ Ol

- SN 0S ¥ 052
S
Y 05+ 052 SIWIL TTV4 ANV 3SIY
JNLL JS1Y LSHNG 3SNd ONAS-3NM
(suogz ¥ sm gge) - sU 002 F ST Lt
I10AD L FOL
NOILVHNA 1SHNg \|" &
- AW 6 F AW 00E
ﬁ | suQQ} ¥srig-g
AW 6 F AW 00€ N
14VIS 1SHNg ]
NIIII SUQ0L-00% F s1igy'}
AINIOd 3ON3H3I4TH JNIL |

HOHOd

INOHS
(su 001-0S 1+ 0Gg sewn) |jey pue asu) ,_woww._

-t SU 062-06S + ST 5021 DNDINYIS 3NI
el o
sty 0L
ATIVNINON



WO 97/42755

VIDEO

2/2

PCT/US97/07790

GAIN CORRECTION

IN » —t
114 } i ~—13 [14 16 19
AMPLIFIER | CLAMP 18 -
+
17
21 VREF
FIG 2 ] VIDEO TO F.M.
. MODULATOR
h,- 26
— -t— 1.0usec
28
24\ 30
22 — |
3.0usec
————— 7.4useCc ——p
— 4.715eC ———P
FIG‘ 3 et 10.4usec —
40 _—42 —58 —60 —62
_[ INPUT SYNC PULSE VIDEO
AMPLIFIER STRIPPER ADDER OUT AMP
] | —56
44 SYNC PULSE }— _ POSITIVE
[ AMPLITUDE X ool S PULSE LEVEL
SYNC 52~ LEVEL L
SEPARATOR NEGATIVE
3.0 usec
MONOSTABLE 50 TULSELEVEL
~—46 [ | _—54
LINE 4.7 usec lusec 10.7 usec
COUNTER /,J MONOSTABLE MONOSTABLE I— MONOSTABLE
48 -

FIG.

4



INTERNATIONAL SEARCH REPORT

International application No.
PCT/US97/07790

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(6) :HO4N 5/167
US CL  :386/94

According 1o International Patent Classification (IPC) or to both national classification azd IPC

B.  FIELDS SEARCHED

U.S. : 386/1, 94; 380/5, 10, 15, 22; 360/60
IPC(6): HO4N 5/167, 9/79, 5/92

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 5,585,929 A (YOUNG et al.) 17 December 1996 NONE
Y,P US 5,583,936 A (WONFOR et al.) 10 December 1996, col. | 1-14
3, lines 16-32 and col. 3, line 66 to col. 4, line 15.
Y US 5,394,470 A (BUYNAK et al.) 28 February 1995, col 2,| 1-14
lines 14-44,
A US 5,251,041 A (YOUNG et al.) 05 October 1993 NONE
A US 5,134,496 A (SCHWAB et al.) 28 July 1992 NONE
Y US 5,130,810 A (RYAN) 14 June 1992, col. 2, lines 1-14. | 1-14
Y US 4,819,098 A (RYAN) 04 April 1989, col. 2, lines 37-57.| 1-14

Further documents are listed in the continuation of Box C. D See patent family annex.

hd Special categories of cited documents:

A" document defining the gencral state of the ast which is not considered
to be part of parsticular relevance

“E* earlier document published on or aficr the international filing date

document which may throw doubts on prionity claim(s) or which is
cited w0 ecstablish the publication date of th itation or other

T later d published afier the inter | filing date or priority
date and not i conflict with the applicstion but cited 1o understand the
principle or theory underlying the invention

X document of particular rel ; the claimed i ion cannot be
conaidered novel or cannot be considered to involve an inveative step
whea the documen. is taken sione

ial reason ified Y document of particular rel ; the clai in cannot be
#pes (s specified) considered to involve an inventive step when the dmmm. ]
"0* dorumeat referring to an ol disclosure, use, exhibition or other combined with one or more other such d such b
means being obvious to a person skilled in the art
°pr document published prior 1o the intemnational filing date but later than &* document member of the same patent family
the priority date claimed

Date of the actual completion of the international search

24 JULY 1997

Date of mailing of the international search report

1.5 AUG 1397

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks

Box PCT
Washington, D.C. 20231
Facsimile No.  (703) 305-3230

Authorized pfficdr ,
ﬂm d v
vmé . BOCCIO)—L)/

Telephone No. (703) 306-3022

Form PCT/ISA/210 (second sheet)(July 1992)»




INTERNATIONAL SEARCH REPORT

Intemational application No.

PCT/US97/07790
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* |  Citation of document, with indication, where appropriate, of the relevant passages Reic ant to claim No.
A US 4,631,603 A (RYAN) 23 December 1986 NONE
A US 4,577,216 A (RYAN) 18 March 1986 NONE
A US 4,475,129 A (KAGOTA) 02 October 1984 NONE
A US 4,163,253 A (MORIO et al.) 31 July 1979 NONE

Form PCT/ISA/210 (continuation of second sheet)(July 1992)%




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

