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(57) Abstract

Data are added invisibly to the active video component of a television signal by a modulated carrier. The data, upon rec-
overy, may be used for numerous purposes, including network signaling, data transmission (18), program identification, remote
machine control, broadcast verification, and signal quality detection and measurement.
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BROADCAST VERIFICATION SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention generally relates to an arrange-
-~ent for, and a method of, processing proprietary data
on the active video component of a television signal, and
on a plurality of lines of a picture to be displayed
on a viewing screen of a television receiver, in a man-
ner substantially invisible to a viewer, and, more par-
ricularly, to an arrangement for, and a method of, auto-
—atically identifying and verifying the airing of tele-

vision broadcast programs, especially commercials.

2. Description of Related Art

T+ is known to automatically identify and

-erify the broadcast of television programs, such as

zirst-run or svndicated feature programs and commer-

-

-ials, bv replacing the active video component of a
creselected scan line of a picture with a digital code

snich uniquely identifies the program. U.S. Pat. Nos.

1,547,804 and 4,639,779 teach that the identifying code

:g inserted on scan line 20 of a television picture.

SUBSTITUTE SHEET
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U.s. pat. No. 4,805,020 teaches that the identifying

code is inserted on scan line 22 of the television

picture. Since all television receivers over-scan

the screen, the first line of video information that

is actually visible to a viewer is about scan line 30.

i
Hence, the use of line 20 in the over-scan region of the

trelevision signal does not degrade the picture actually

seen by the viewer, and the use of line 22 may degrade
the picture on future receivers.

Although the known program verification
systems are generally satisfactory for their intended
purpose, the use of a single predetermined scan line
to contain the jdentification code has not proven to
be altogether satisfactory or practical. It is possible

to use line 20 or 22 for other purposes, thereby limit-

ing the available room to insert the identification code,
" as well as other program-related encoded information.
also, the identifying code is easily strippable, whether
intentional or not, from a predetermined scan line,
e.g. by & local affiliate station, thereby compromising
the ability of a network broadcast station to reliably
audit an affiliate's broadcast of particular programs,
especially commercials.

other known broadcast verification systems

involve the use of sub-audible codes in the audio sig-

nal, for example, see U.S. bpat. Nos. 4,931,871 and
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4,945,412, as well as the use of pattern recognition

technigques; for example, see U.S. Pat. Nos. 4,230,990;
4,450,531; 4,739,398 and 4,843,562.

Aside from broadcast verification systems,
it is known to combine other signals with television
signals. For example, U.S. Pat. No. 4,647,974 encodes
a trigger signal in the active video portion of a tele-
vision signal in order to automatically insert local
station information, such as call letters or a'logo,
into network supplied material, such as promotional
announcements. U.S. Pat. No. 4,783,699 encodes textual
information into the horizontal synchronizing pulse of
a television signal.
U.S. Pat. No. 4,051,532 encodes auxiliary signals, e.g.,
sub-titles for the hearing impaired, special notices,
etc. onto the television signal. U.S. Pat. No..4,807,031
encodes control data onto the television signal for
remotely controlling interactive devices, e.g., educa-

+ional aids or action toys, located in viewers' homes

or schools.
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SUMMARY OF THE INVENTION

1. Objects of the Invention

r- is an object of this invention to
advance the state of the art of identifying and veri-

fving television broadcast program airings, espe-

cially commercials.

T+ is another object of this invention to

reliablv process proprietary data, especially televi-

sion program identification and verification data, with
a television signal without degrading picture quality.
Another object of this invention is to reli-

ably verify the airing of commercials by affiliate

stations.

A further object of this invention is to pre-
vent intentional or unintentional stripping of a program

identification code from the television signal.

vet another object of this invention is to

remotely control equipment at local affiliate stations.
still another object of this invention is to

reliably transmit and receive data of any kind, prefer-

ably at a slow rate, e.g. less than 960 baud. )
Another object of this invention is to reliably

detect the quality of the video signals

rransmitted and received together with a carrier for the

signals.

w
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2. Features of the Invention

In keeping with these objects, and others
which will become apparent hereinafter, one feature
of this invention resides, briefly stated, in a method
of, and an arrangement for, processing proprietary
data, especially program identification and verifica-
+ion data,with a television signal which convention-
ally has an active video component and a timing com-
ponent for each line of a picture to be displayed on a
viewing area of a television receiver.

A carrier signal is generated in timed rela-
tion to the timing component of the television signal.
A data signal indicative of the data ﬁo be processed
is also generated. The carrier signal and the data
signal are modulated together in timed relation to the
timing component of the television signal to form a
data-modulated signal having a low amplitude in a
range from 0.1 to 2.5 IRE. The low amplitude may be a fixed
value, or a variable value that changes in said range.

The data-modulated signal is then added to
the active video component of the television
signal to form an encoded composite signal on a plurality of
linesof the picture. The encoded composite signal is

subsequently transmitted to the receiver for display-

ing the picture on the viewing area.
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Hence, rather than inserting a program identi-

Zication code in a preselected single scan line in an
over-scan region of the receiver, as taught by the

prior art, this invention proposes that the identifi-

cation code (the data) be spread over a plurality of the lines
of the picture in the line of sight of the viewer.

However, the viewer cannot see the data-modulated sig-
nal superimposed on +he plurality-cf 1ines of the picture due to the
low amplitude of the data-modulated signal, as well as

its timed relation to txe timing component of the tele-

vision signal, together with the inherent integration

and resolution characteristics of the human eve. Pre-
ferably, the low amplitude of the data-modulated signal

is adjusted to a fixed or-variable magnitude within the

aforementioned range.

The data itself is composed of alphabetic

and/or numerical characters. Each character preferably

is encoded as 6 bits. Each field of the picture

is subdivided into multiple data cells, each preferably
comprising about 60 lines. Each data cell is used to
generate one bit of the data. In the preferred embodi-

ment, the data rate is 240 baud,'and about 30 charac-

rers per second are transmitted. Other data rates are,

of course, also within the spirit of this invention.

mhe number of lines over which the data is spread is more

+han two lines, may constitute one or more data cells, oI

may constitute all the lines of the picture.
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Tt will be appreciated that the use of mul-

tiple lines to transmit a single bit of information
inherently provides for more system reliability and
more immunity to decoding errors. The identification
code is thus spread over many lines and over many
fields, and is much harder to be stripped to compromise
overall system security. Sufficient room exists for
other information to be transmitted, such information
including the time and date of the program transmis-
sion, network and local affiliate identification in-
formation, as well as control signals to control equip-
ment at a local affiliate station, or peripheral acces-
sories located adjacent television receivers in viewers'
nomes, schools, or the like.

The novel features which are considered as
characteristic of the invention are set forth in par-
ticular in the appended claims. The invention itself,
however, both as to its construction and its method of
operation, together with additional objects and advan-
tages thereof, will be best understood from the follow-
ing description of specific embodiments when read in

connection with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partly diagramatic view of an

arrangement at the transmitting end of the overall

system in accordance with this invention;
FIG. 2 is a partly diagramatic view of an
arrangement at the receiving end of the overall

svstem in accordance with this invention;
rIG. 3 1is a schematic view of a television
receiver screen subdivided into data cells:

FIG. 4 1s an electrical schematic of the

modulator of FIG. 1; and

FIG. 5 is a block diagram of a variation of

the level édjustment of FIG. 1.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now to the drawings, reference num-
eral 10 generally identifies a conventional television
camera for generating a television signal having video,
audio and timing components. The video component com-
prises video material, such as a program, a
commercial, or other form of video information, for
transmission by a television network to a plurality of
local stations and, in turn, to a multitude of television receivers.

The video component forms a picture composed
of multiple lines on a viewing screen at each receiving
station. The timing component includes horizontal H
and vertiéal V svnchronizing signal components, as well
as horizontal and vertical beam blanking B components.
As is well known, the vertical beam blanking components
blank a scanning electron beam of a cathode ray tube at
each receiver during the re-trace or vertical
blanking interval of the beam. The television signal
is transmitted at a field rate whose frequency of trans=
rmission is specified by governmental authorities. -~ At
the completion of each field, a vertical blanking sig-
nal blanks the scanning beam, and the scanning beam
then re-traces to start the subsequent field. Two such

sields constitute a frame of the picture on the screen.
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The video program may be transmitted live or,

as is more often the case, is recorded on magnetic tape
by a recorder either on-board the camera or remotely
therefrom, by a video recorder/player 12. In accordance
with this invention, the video program is encoded with
proprietary data by an encoder 14. The encoded program
is then copied at a dubbing studio by a video recorder/

player 16. The number of copies made of the program

depends on distribution requirements. These copies may
be sent to local affiliate stations of the network. Alter-

natively, the program can be broadcast at a designated

time to all local stations by a satellite dish 18 or by
an analogous transmitting device. Thereupon, the local
stations re-transmit the program by terrestrial trans-

mitter to a multitude of television receivers, typically

jocated in the homes of individuals.

The proprietary data may take many forms. For
example, in the case where it is desired to electron-
ically verify that a network commercial has been aired
by local affiliates, the data comprises the name or
signature code of the commercial, the type of commercial,
+he advertiser's name, the time/date of transmission of
the commercial by the network and/or affiliate, the name
of the network and/or the affiliate, etc. Other
crogram data might include control signals to control
affiliate station equipment, e.g. local graphics

devices, tape machines, program routers, OT
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home viewer peripheral equipment, e.g., interactive

games, printers, computers, etc.

The data is composed of alphabetic and/or
numerical characters, preferably an 8-character alpha-
numeric ISCI code. Each character is prefer-
ably encoded as 6 bits. As explained 1in greater
detail below, the picture field is composed of multiple
lines, e.g., about 240 lines, in the main body of the
picture which lies within the direct line of sight of
a viewer. The field is subdivided into multiple data
cells. For example, if each data cell comprises about
60 lines, then each field is divided into four data
cells. Each data cell is used to generate one bit of
data. In the preferred embodiment, the data rate is
240 baud, and 30 characters per second are transmitted.

The data may be loaded into the encoder 14 in-

digital form by keyboard entry at a computer terminal 20.

The terminal 20 can be @ stand-alone data terminal which commnicates with

+he telephone modem 21, or may be connected to a host computer 22 to which

other computer terminals 20. for other encoders are connected.
The host computer 22 essentially serves as a large data
base to and from which data from the terminal 20 is
+ransmitted and received over data bus 24. The host

computer 22 is connected by a telephone and modem link
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26 to a telephone 28 whose operation is described in

surther detail below.

A digital signal representative of the entered

data is conducted along an RS-232 data bus 30 to a

control microprocessor 32, preferably an Intel Model

Yo. 8051 which provides all necessary control C, blank-

ing B and formatted data F signals. The microprocessor

nize-

12 is fed witha horizontal H and vertical V svnchroni
ing signals derived from the television signal. The
synchronizing signals are used to synchronize the data

signal for insertion into the television signal. The

Zormatted data signal is preferably outputted at a
data rate pf 240 baud.

A carrier signal generator 34 includes a low
chase noise orogrammable frequency svnthesizer. The
frequency of the carrier signal is preferably an inte-
ger multiple of the horizontal synchronizing signal H.
The multiplication factor is determined by a constant

stored in the microprocessor and retrieved from the

control signal C. The horizontal svnchronizing signal

“requency is set at an NTSC (System M) standard of 15,734.263 Hz. In
+he preferred embodiment, the constant is a number in a

range from 109 to 117. Hence, the carrier signal fre-

cuency is in the range from 1.7 to 1.9 MHz. As described

below in the so-called "frequency-agile” embodiment of

r1G. 5, frequencies outside of said range are also possible.
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The carrier signal from the generator 34

and the formatted data signal Zrom the microprocessor
32 are fed to a modulator 36. A line pair signal H/2,
whose frequency is half the frequency of the hori-
zontal synchronizing signal, is also fed to the modu-
lator 36. The modulator is preferably a phase shift
keving (PSK) modulator composed of two programmable
inverters, fo- axample, exclusive-OR gates. As shown
in FIG. 4, a first gate 38 is fed with the line pair
signal and the carrier signal, thereby producing a
phase-switched output signal whose phase is inverted
by 180° at an H/2 rate, i.e., every two lines. This
output signal is fed together with the formatted data
signal to a second gate 40 where the data-modulated
output signal has a phase that is inverted by 180° on
a line-by-line basis.

The data-modulated output signal is fed to a
low pass filter 42. Preferably, the filter is an elliptic
(Czuer) filter having a 2.2 MHz passband and a Zilter
"zero" at 3.58 MHz to eliminate contamination
of the video signal's color sub-carrier by
second harmonic products of the data-modulated signal.

The filtered signal is next fed to a blanking

circuit 44 wherein the blanking signal B from the micro-
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Trocessor 32 blanks the data-modulated signal. This

blanking is timed to be about 2,4s inside oI the active

video portion of the television signal to resist any

contamination with the synchronizing signals.
Thereupon, the signal is fed to a level adjust-

ment circuit 46, preferably a potentiometer which is manu-

ally adjustable to set the amplitude of the data-modulated
signal to be at a selected fixed value in a range from

0.1 - 2.5 IRE. The nominal amplitude level is set for

0.5 IRE (3.57 mV peak-to-peak).
Rather than manually adjusting a fixed value,

+his invention also proposes, as shown in FIG. 5, auto-

matically adjusting a variable amplitude data-modulated

signal. This variable amplitude signal is generated by,

for example, a voltage-controlled attenuator 41 whose input
is controlled by an analyzer 43 that analyzes the spectral

content of the video component of the television signal.
The spectral content can be analyzed in conventional man-

ner by selective filtering of the television signal. The

adjustment of the variable signal may, in certain appli-

cations, be preferred over the adjustment of a fixed

signal, particularly when it is desired to minimize the

visibility of the data-modulated signal, and also maxi-

mizing the reliability of data transmission and reception.
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Next, the low amplitude data-modulated signal

and the television signal are added together to form a
composite signal in a summing circuit 48 which is ad-
vantageously embodied as a high-ohmage resistor, e.g.,
10k fL. This large value resistor provides isolation
and attenuation which is particularly useful in the
event that a large unwanted signal suddenly appears on
the data input line due to system failure. The resistor
will attenuate the large unwanted signal to a smaller,
safer value to protect the system.

The low amplitude data-modulated signal is
added to the active video component of the television
signal. After transmission of the composite signal, the
data-modulated signal is present on a plurality of lines
of the picture displayved at a viewing screen of each
receiver within the direct line of sight of a viewer.
mhe data-modulated signal which is spread over the plural-
ity of lines in the main body of the picture is substan-
tially invisible to the viewer due to its low amplitude,
its timed relation to the horizontal synchronizing signal
rate, and the inherent integration and resolution char-
acteristics of the human eve. Of course, the data-modu-
iated signal could be spread over any predetermined

number of lines, or over each and every line, of the

cicture.
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Turning now to FIG. 2, the transmitted com-

posite signal 1s received by a receiver such as radio
frequency antenna 50, or cable decoder box 52, or re-
ceived in baseband (unmodulated) video 54, etc. A
microprocessor 60 similar to microprocessor 32 receives
the horizontal and vertical synchronizing signals and
outputs a freguency control signal, as well as data

extracted from the composite signal to a computer term-
ijnal 62. The terminal 62 is, in turnm, connected via a
telephone link and modem to a telephone 64 which, in
turn, is connected to host computer 22 through the tel-
ephone link 28. The frequency control signal is fed

o0 a multiband television tuner 56 to select a desired
channel on either a direct broadcast or a CATV band.
Conventional intermediate frequency and demodulating
circuit 58 provides necessary demodulation and control
over the video signal and radio frequency level of the
television signal. The baseband video signal 54, pref-

erably obtained from a video tape recorder, bypasses

the +uner 56 and intermediate frequency-demodulating

circuit 58.
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A svnchronization separator 66 in a decoder
arrangement 68 generates horizontal and vertical syn-
chronizing signals H, V from the received composite
television signal. These synchronizing signals are
used to synchronize the microprocessor 60 and the
decoder arrangement 68.

A clock regenerator and auto-phasing circuit
70 is analogous to the carrier generator 34 of FIG. 1.
The frequency control signal of the microprocessor 60
is fed to the circuit 70. A programmable low noise
frequency synthesizer is used to provide a stable clock
signal that is timed in relation to the horizontal syn-
chronizing signal. This clock signal is used for syn-
chronous demodulation of the data-modulated signal and
is fed to a pair of demodulators 72, 74.

A bandpass transversal filter 75 is used to
eliminate problems of non-linear phase or group delay
response. In the preferred embodiment, the filter 75
has a 1.79 MHz passband and a filter "zero"
at 3.58 MHz to reduce chrominance-to-data crosstalk

with a color sub-carrier of the television signal.
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The demodulators 72, 74 are identical in

function and are each connected to the output of the

£i1ter 75. Both are synchronous demodulators con-
structed around double-balanced modulators. The out-
puts of the demodulators 72, 74 are fed respectively
to H/2 integrator subcircuits and sample-and-hold sub-
circuits 76, 78 which are identical in function. Eaca
integrator is an operational amplifier which is re-set
every two lines at an H/2 rate (7.8 kHz). At the end
of this two-line integration period, each sample-and-
hold subcircuit is activated to sample the peak signal
achieved by its respective integrator.

.The use of an H/2 integrator tends to can-
cel out any video-related signals demodulated in cir-
cuits 72, 74. The phase of the data-modulated signal

is reversed by 180° on adjacent lines. The data-modu-

lated signal and the clock signal always have the same
phase relationship in any line pair. This results in
a net charge to the integrator. The unwanted video
content of the demodulated signal will tend to cancel
across each two-line integration period due to the
zact that it does not follow the phase reversal. Tach
+wo-line integrator provides correlation over some

185 cycles of the demodulated signal.
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The outputs of the subcircuits 76, 78 are

respectively fed to bit cell integrator subcircuits

and sample-and-hold subcircuits 80, 82, which again

are identical in function. Each subcircuit 80, 82
adds extra correlation over a data cell which, as
previously noted, is approximately 60 television lines
at 240 baud. This results in a reduction in the video
interference with the low level data-modulated carrier.
Each sample-and-hold subcircuit 80, 82 samples the peak
signal achieved at the end of each data cell, that is,
after every 60 lines.

The subcircuit 80 is connected to a Schmitt
trigger circuit 84 which is essentially an analog-to-
digital converter. The circuit 84 converts the bi-
polar analog signal present at the output of circuit
80 to a digital signal for conveyance to the microproces-
sor 60 which is then operative to interpret the digital
signal as data, i.e., the data that was originally
entered at computer terminal 20.

The circuits 70, 74, 78, 82

are operative for providing quadrature demédu-
lation of a suppressed carrier. An error signal derived
yom circuits 74, 78, 82 is fed along a feedback loop

and is used as an auto-phasing signal to correct the
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chase of the 1ocal oscillators used in the synchronous

demodulators 72, 74.

The data signal transmission rate is deter-

mined by the number of data cells per television field.

The initial implementation of this invention is con-
figured for four data cells per field (see FIG. 3).
fach data cell is comprised of an integer number cZ

celevision lines, and the duration of each datacell is

derived by simply dividing the number of active tele-

vision lines by the number of data cells per field
(where two fields = one frame). The active video por-

tion of a standard televison signal comprises about

240 lines. Thus, four cells per field will result in
60 lines per data cell. System testing has shown that

a system can be operable beyond 960 baud.
when the present invention is used as a

proadcast verification system to verifv the airing of

programs;, commercials and promotional materials, re-

porting can be performed on a weekly, daily or even &
nreal-time" basis. To that end, host computer

22 can call up the data stored in terminal 62 via the

modems 28,64 tO retrieve the stored data as often as

Gesired. Anv authorized rerminal can now access the data
stored in the host computer 22 as often as desired.

TnZormation can be provided not only on the time and

date that a particular broadcast was aired,
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but can also describe if a broadcast ran in its en-

tirety, or if any significant technical problem, e.g.,
audio or video signal breakup, occurred during the broadcast.

Immediate feedback of all station clear-
ances of network programming could also be

obtained and ' would be use-
£yl in determining station compensation and resolving
program clearance issues.

In addition to encoding identification data
on all broadcasts, a network identification signal and
the time and date of each broadcast may be encoded on
all material transmitted across a network, thereby
providing the network with the ability to positively
identify video material that has been reproduced, re-
broadcast or sold without approval. Encoding could
be implemented on inter-company feeds, or between news
pureaus and headquarters.

In another implementation, special remote
control signalscan be encoded on the television signal
to all network affiliate stations for the control of
station equipment, e€.g., graphics devices, routers,
or tape machines. 1In addition, commercial appli-

cationsexisting today that utilize television's
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vertical blanking interval to transmit data to

external devices can be implemented with the present

invention. Such examples include interactive games, and

credit card verification.

As previously mentioned, the carrier signal

frequency fc is an integer multiple of the horizontal

scan line frequency fF’ the relationship (n) being con-

+rolled by the microprocessor 32. However, rather than

storing a fixed value of n, as previously described, this

invention proposes that +he value of n be varied in order

+to secure the data to be processed and to prevent outside

parties from jamming the carrier signal freguency.

For example, the microprocessor 32 can be pro-

grammed to generate a series of different values of n, or

a series of addresses which refer to a look-up table that

stores different values of n. Alternatively, the data

signal could include a so-called "kev" for tuning the

generator 34 to various freguencies. The key could be

+ransmitted as often as necessary to ensure security.
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£ will be understood that each of the ele-

ments described above, or twO or more together, also
mavy find a useful application in other types of con-
structions differing from the types described above.

While the invention has been illustrated and
described as embodied in an arrangement for and method
of processing data, especially for identifying and veri-
fving airing of television broadcast programs, it is
not intended to be limited to the details shown, since
various modifications and structural changes may be
made without departing in any way from the spirit of
the present invention.

Without further analysis, the foregoing will
so fully reveal the gist of the present invention that
others can, by applying current knowledge, readily
adapt it for various applications without omitting
features that, from the standpoint of prior art, Zairly
constitute essential characteristics of the generic or
specific aspects of this invention and, therefore, such
adaptations should and are intended to be comprehended
within the meaning and range of equivalence of the fol-
lowing claims.

What is claimed as new and desired to be pro-

tected by Letters Patent is set forth in the appended

claims.
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WE CLAIM:

1. A method of processing data with a tele-
vision signal having an active video component and a
+iming component for lines of a picture to be dis-
zlayed on a viewing area of a television receiver, com-
prising the steps of:

(a) generating a carrier signal in timed
relation to the timing component of the television
signal;

(b) generating a data signal indicative of
the data to ke processed;

(c) modulating the carrier signal and the
data signal in timed relation to the timing component
of the television signal to form a data-modulated

signal having a low amplitude in a range from 0.1 to

2.5 IRE;

(d) adding the data-modulated signal to the

active video component of the television signal

th

+oc form an encoded composite signal on & plurality ¢

1ines of the picture; and
(e) transmitting the encoded composite signal

o the receiver for displayving the picture on the view-

ing area, said data-modulated signal on said plurality of lines of

the picture being substantially invisible to 2 viewer

[yes

of the picture due to said low amplitude.



WO 92/19073 PCT/US92/03029

25~
2. The method according to claim 1, where-
in the timing component includes a horizontal scan
1ine frequency, and wherein the step of generating
the carrier signal includes generating the carrier

signal with a frequency that is an integer multiple

of the horizontal scan line fregquency.

3. The method according to claim 1, where-
in the step of generating a data signal includes cod-
ing the data signal with identifying data related to

transmission of the television signal.

4. The method according to claim 3, where-
in the identifying data ‘nclude a program identifying

signature and time-and-date broadcast information.

5. The method according to claim 1l; and
further comprising the step of adjusting the low
amplitude of the data-modulated signal to a fixed

magnitude within said range.

6. The method according to claim ; and
syrther comprising the step of adjusting the low amp-

1:+ude of the data-mc.:lated signal to a variable

P

magnitude within said range.
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7. The method according to claim 1; and

further comprising the steps of receiving the trans-
aitted composite signal, demodulating the received

composite signal in timed relation to the modulating
step to extract +he data signal from the demodulated

composite signal, and processing +he data signal to

form the data.

g. The method according to claim 7; and
further comprising digitally formatting the data by
combining multiple 1ines of a field of the picture to
constitute a single bit of information, by combining
multiple bits to constitute a single character, and by

combining multiple characters to constitute the data.

9. The method according to claim 8, where-
in the field includes multiple data cells, each com-=
posed of said multiple lines, each data cell contain-

ing different information.

10. The method according to claim 7, where-
in the processing step includes storing the data signal
for subsegquent reference.

11. The method according to claim 1, wherein

+he adding step is performed for each line of the picture.
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12. An arrangement for processing data with
a television signal having an active video component
and a timing component for lines of a - picture to
be displayed on a viewing area of a television receiver,
comprising:

(a) means for generating a carrier signal in
timed relation to the timing component of the tele-
vision signal;

(b) means for generating a data signal indica-
tive of the data to be processed;

(c) means for modulating the carrier signal
and the data signal in timed relation to the timing com-
ponent of the television signal to form a data-modulat-
ing signal having a low amplitude in a range from 0.1
to 2.5 IRE:

(d) means for adding the data-modulated signal
to the active video component of the television
signal to form an encoded composite signal on a
plurality 6f lines of the picture; and

(e) means for transmitting the encoded compo-
site signal to the receiver for displaying the picture on
the viewing area, said data-modulated signal on.said plurality of
1ines of the picture being substantially invisible to a

viewer of the picture due to said low amplitude.
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13. The arrangement according to claim 12,

wherein the +iming component includes a horizontal scan

»ine freguency, and wherein the means for generating

rhe carrier signal is operative for generating the car-

rier signal with a fregquency that is an integer multiple

of the horizontal scan line frequency.

D

14. The arrangement according to claim 1

wherein the means for generating a data signal is oper-
arive for coding the data signal with identifying data

related to transmission of the television signal.

15. The arrangement according to claim 14,

wherein the jdentifying data include a program identi-

fying signature and time-and-date broadcast information.

16. The arrangement according to claim 12;
and further comprising means for adjusting the low

amplitude of the data-modulated signal to a fixed mag-

nitude within said range.
17. The arrangement according to claim 12; and

syrther comprising means for adjusting the low amplitude

+he data-modulated signal to a variable magnitude

of
within said range.

18. The arrangement according to claim 12,

wherein the adding means forms the composite signal on

each line of the picture.
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19. The arrangement according to claim 12;

and further comprising means for receiving the trans-
mitted composite signal, means for demodulating the
received composite signal in timed relation to the
modulating means to extract the data signal from the
demodulated composite signal, and means for processing

the data signal to form the data.

20. The arrangement according to claim 19;
and further comprising means for digitally formatting
the data by combining multiple lines of a field of the.
picture to constitute a single bit of information, by
combining multiple bits to constitute a single charac-

ter, and b§ combining multiple characters to constitute

the data.

21. The arrangement accerding to claim 20,
wherein the field includes multiple data cells, each
composed of said multiple lines, each data cell con-

taining different information.

22. The arrangement according to claim 19,
wherein the processing means includes means for storing

the data signal for subsequent reference.
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23 . An arrangement for encoding data onto

a television signal having an active video component
and a timing component for lines of a picture to
be displaved on a viewing area of a television receiver,
comprising:

(a) means for generating a carrier signal in
timed relation to the timing component of the television
signal;

(p) means for generating a data signal indica-
tive of the data to be processed;

(c) means for modulating the carrier signal
and the data signal in timed relation to the timing com-
ponent of the relevision signal to form a data-modulated

signal having a low amplitude in a range from 0.1 to

2.5 IRE; and

(d) means for adding the data-modulated signal
to the active  video component of the telévision
signal to form an encoded composite signal on a plurality
of lines of the picture, said data-modulated signal on
said plurality of lines of the picture being substan-

+ially invisible to & viewer of the picture due to said

low amplitude.
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54, An arrangement for decoding data en-

coded on a data-modulated signal that is transmitted
together with, and on multiple lines of, a television
signal, comprising:

(a) means for receiving the transmitted data-
modulated signal and the television signal on a tele-
vision receiver having a viewing area on which a multi-
line picture is displayed, said data-modulated signal
on each line of the picture having a low amplitude in
a range from 0.1 to 2.5 IRE to render the data-modulated
signal substantially invisible to a viewer; and

(b) means for demodulating the transmitted
signals to extract therefrom a data signal indicative

of the encoded data.

25.' The arrangement according to claim 24;
and further comprising meahs for storing the data signal
for subsequent reference.

26. The method according to claim 2; and further

comprising the step of varying the carrier signal Irequency.
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27. Apparatus for encoding a television signal

with auxiliary digital data comprising:

a source of baseband composite video signal;

a source of said auxiliary digital data;

means for generating a modulated carrier, having a
frequency within the spectral band occupied by said
composite video signal, and wherein each respective bit of
said auxiliary digital data modulates said carrier over at
jeast two line intervals of said video signal; and

means for adding said modulate carrier to said
baseband composite video signal.

2g8. The apparatus set forth in claim 27 further
including means responsive to the amplitude of the baseband
composite video signal for adjusting the maximum amplitude
of said modulated carrier.

29. The apparatus set forth in claim 27 wherein

the maximum amplitude of said modulated carrier is in the

range of 0.1 to 2.5 IRE.

30. The apparatus set forth in claim 27 wherein
said means for generating a modulated carrier includes means
for providing said modulated carrier having a 180 degree
phase relationship for pairs of successive line intervals.

31. The apparatus set forth in claim 27 wherein
said means for generating a modulated carrier includes means

for providing a phase shift keyed carrier.
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32. The apparatus set forth in claim 27 wherein

said means for generating a modulated carrier includes
means for varying the frequency of the said carrier.

33. Apparatus for decoding a television signal
including an auxiliary signal occurring in active portions
of the baseband composite signal, said auxiliary signal
modulating an auxiliary carrier and conveying information
corresponding to the digital data wherein each respective
bit of said data occupies at least the active portion of
aline interval, said apparatus comprising;

means for receiving said television signal and
translating it to said baseband;

means responsive to said baseband signal for
demodulating said auxiliary carrier to produce a demodulated
auxiliary signal; and

means for integrating said demodulated auxiliary
signal over intervals occupied by respective said bits to
provide said digital data.

34. The apparatus set forth in claim 33 wherein
said means for integrating said demodulated auxiliary signal
over intervals occupied by respective said bits, includes
means for aggregating said bits into digital words.

35. The apparatus set forth in claim 33 wherein
said means for integrating said demodulated auxiliary signal
includes means for aggregating and recording said bits for

subsequent retrieval.
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