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[57] ABSTRACT

Disclosed is a process for the transmission of informa-
tion over television networks wherein certain informa-
tion is encoded in digital form and transmitted by sup-
plementing and/or replacing the information forming
the conventional progiram. The digital information is
received by a conventional receiving set equipped with
a decoding, memory and detector means. Information is
transmitted in the form of analog signals subdivided into
scans or groups of scans, each scan having associated
identifying material.. The information transmitted in
digital form has other identifying material and is trans-
mitted generally synchronously with the corresponding
information in analog form. The transmissions are re-
ceived by receivers with detectors sensitive to the iden-
tifying material and which have analog-digital and in-
verse conversion means as well as memory and decod-
ing means to reproduce the information contained in the
analog and digital signals.

7 Claims, 5 Drawing Figures
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METHOD FOR SIMULTANEOUS TELETEXT AND
ANALOG SIGNAL TRANSMISSION

FIELD OF THE INVENTION

This invention relates to the transmission of informa-
tion coded in a digital form.

BACKGROUND OF THE INVENTION

It has been known to use television networks to trans-
mit, either for supplementing or replacing the images
and sounds composing the usual programs, texts and
sequences coded in a digital form (designed hereinafter
as teletexts) and to permit their reproduction by the
user, on an ordinary receiving station by means of a
decoding and memory apparatus equipped with a
“page” selector. The expression “page” is used to desig-
nate the entirety of the information appearing simulta-
neously on the screen of the receiving station. The
transmission of this information in the form of texts and
sequences comprising one or several (generally less
than one thousand) scans, is repeated in a cyclic man-
ner. This system utilizes, for the transmission of infor-
mation coded at two levels in a numerical form, televi-
sion rasters intended for the transmission of analog
signals. The analog signals are usually transmitted at
approximately one hundred different levels at each
instance and require a signal/noise of on the order of 50
dB. The transmission of information coded in the digital
form does not exploit this excellent ratio since a signal/-
noise ratio of 15 dB is sufficient.

SUMMARY OF THE INVENTION

It is therefore an object of the invention to exploit the
excellent transmission quality of television networks for
the transmission of messages wherein the texts transmit-
ted in digital form are accompanied by messages in
analog form representing stationary images or short
commentaries.

To achieve the foregoing and other objects in accor-
dance with the purpose of the present invention as em-
bodied and broadly described herein, the invention may
comprise transmitting the contents of information, rep-
resented by analog signals subdivided into scans or
groups of several scans. Each scan of the same group
repeats the same content and each scan is of a duration
equal to that necessary for the transmission of a scan of
a television image. Preferably, an identifying message is
associated with each scan or each group of scans so that
teletexts, indexed by other identifying messages, are
transmitted in a digital form in a manner at least approx-
imately synchronous with the corresponding informa-
tion in the analog form. It is also preferred that the
receiving television stations of the users be equipped
with selectors sensitive to identifying messages. It is a
further aspect of the invention that the selectors cooper-
ate with a analog-digital conversion means and in-
versely with a memory, decoding and repeated repro-
duction means associated with the digital and analog
signals received. g

Additional objects, advantages and novel features of
the invention will be set forth in part in the description
which follows, and in part will become apparent to
those skilled in the art upon examination of the follow-
ing or may be learned by practice of the invention. The
objects and advantages of the invention may be rea-
lilzed and attained by means of the instrumentalities and
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2

combinations particularly pointed out in the appended
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorpo-
rated in and form a part of the specification illustrate
various embodiments of the present invention and, to-
gether with the description, serve to explain the princi-
pals of the invention. In the drawings:

FIG. 1 is a schematic illustration of an image and
information transmitter according to the present inven-
tion;

FIG. 2 is a schematic illustration of an image and
information receiver according to the present invention;

FIG. 3 is a schematic illustration of another embodi-
ment of an image and information receiving;

FIG. 4 is a schematic illustration of another embodi-
ment of the image and information transmitter;

FIG. 5 is a schematic illustration of the “interactive”
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
DRAWINGS

Turning first to FIG. 1, at the point of emission, an
image 1 is recorded in a memory 2 or an assembly of
memories 2 by means of a scanning tube 3 and analog-
digital transformer 4. The recording in the memory or
memories 2 is completed by an identifying message, for
example an address number emitted by a generator 5 of
identifying messages, which may be connected with a
composition device 6, represented in the form of a key-
board combined with a control screen. The composition
device 6 may coincide with the device used for the
composition of the teletext, which, as explained herein-
above, may comprise parts of a text and/or of diagrams.
The text and the diagrams composed in the device 6 are
passed in the form of digitally coded information into a
memory 7, which may also record a logic sequence
serving to control the successive reproduction of a text,
images and voice commentaries at the point of recep-
tion, for example within the framework of a relatively
complex educational program wherein the succession
depends on the progress of the student and may include
repetitions. The memory 7 may consist for example of a
conventional diskette.

Concerning the transmission of images, it is possible
specifically to describe each image to be transmitted in
only a single scan, i.e. in 312.5 lines. However, in order
to utilize the existing equipment of television for the
transmission of images, it is frequently more advanta-
geous to use a process wherein each image is repeated in
a plurality of scans in succession (for example, four).

To mount a band under these conditions, it is neces-
sary to prepare four scans or frames prior to recording
on a tape recorder.

Potentially, a commentary spoken prior to or during
the appearance of the image or the teletext is received
by a microphone 8 and transmitted to a memory 9 or a
plurality of memories 9 by means of an anolog-digital
transformer 10. The recording in the memory or memo-
ries 9 is also completed by an indentifying message
emitted by the generator 5.

The contents of the memories 2 and 9 are subse-
quently complemented by supplemental information
such as synchronizing pulses, etc., originating in a suit-
able generator, which in certain cases may be incorpo-
rated in the generator 5.
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The “image” and “sound” contents proper of the

memories 2 and 9 are subsequently retransformed into

analog signals in a digital-analog transformer 11 to re-
constitute the analog signals to be recorded on a studio
tape recorder tape 12.

During the reconstitution of the analog signals, the

frequencies of the audio signal may be multiplied for .

example by a factor of 1000 so as to transmit by means
of one scan with a duration of 0.02 sec, an audio mes-
sage with a duration for example of 20 sec.

In addition to or in place of a compression in time, the
commentary may be compressed in another manner for
example by means of a Hadamard transformation, a
reconstitution of an analog signal of the Hadamard
transform. This complication of the signal treatment
renders a greater compression of the audio commentary
part possible.

The information recorded on the studio magnetic
tape recorder 12 and in the memory or diskette 7, is
transmitted, for example, on a normal transmission
channel during “empty” moments when the television
transmitter does not broadcast programs or during the
few seconds between two successive programs. The
information will be received with an acceptable time
delay of, for example, a few seconds, or, preferably, on
one or more normal channels reserved for the transmis-
sion of teletext information with images and/or audio
commentary at all hours of the day. In particular, one of
these reserved channels may transmit the digitally
coded information of the memory 7 and another chan-
nel the essentially analog information recorded in the
tape recorder 12. In the case of a transmission over a
single normal emitting channel, the empty hours are
preferably reserved for the transmission of scholarly
programs or the like, the particular identification
whereof permits the activation of a magnetic tape re-
corder at the location of the users of this type of pro-
gramming.

During reception, the “image” and “sound” informa-
tion may be recorded initially on the tape of a video-cas-
sette, or, according to FIG. 2, they may be made the
direct object of selection through a suitable decoder,
comprising at least one selector 13 acting on a detector
14 of identifying messages. The latter detects the “im-
age” and the “sound” parts of the message selected and
transmits them by means of a switch 15, which it actu-
ates, to either the digital memory 16 for the image or the
memory 17 for the sound, after passing the message
through an analog-digital transformer 18.

The device for the reproduction of the information
contained in the memories 16 and 17 consists of the
repeating circuits 19 and the appropriate digital-analog
transformers 20 for the image or 21 for the sound. The
transformers 20 and 21 supply the image tube 22, or,
following the reconstitution of the original audio signal,
the speaker 23 of the receiving set of the user respec-
tively.

The transmission of the entirety of the information
may be accomplished over a single channel by means of
the equipment according to FIG. 3. The emission of the
information recorded in the memory 7, for example on
diskettes, is effected through a multiplexer 24, together
with the information coming from the tape recorder 12.
The composite output signal of the multiplexer 24 thus
comprises a mixture of signals coded in the digital form
and of analog signals. The information in the digital
form is transmitted during predetermined times and
taken from the scans of the information in the analog
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form during nonsignificant periods; specifically, the
lines 10 to 18 and 323 to 335 of a pair of scans relative
to one or two stationary images may be used. Prefera-
bly, the transmission of the teletext relative to one

- image is effected in synchronism with that image. How-

ever, in case of an imbalance between the digital and
analog types of information, the synchronism may be
sacrificed in favor of the simultaneous transmission of
an appropriate logic command. This would optimize, at
any moment, the amount of information as a function of
the transmission capacity of the channel allocated. The
mixture of digital and analog information is collected at
the site of the different receivers.

In a receiver, the signal received is passed simulta-
neously on the one hand into a teletext decoder 25 and
on the other, to the detector 14 of identifying messages.
The output signals of decoder 25 and detector 14 are
treated in the same manner as in the system of FIG. 2. If,
in contrast, different channels are assigned to the trans-
mission of the teletext of the digital part of the analog
signals, the detector 14 is connected with a device
(tuner) to receive information on one of these channels
and the decoder 25 of teletext with a device (tuner) to
receive information on the other channel.

In this case again, synchronization between the tele-
text and the information in the analog form represents
the ideal case, but for the same reasons as in the case of
a single channel, a command logic allows certain devia-
tions from this ideal synchronism in view of the optimi-
zation of the quantity of information of each type to be
transmitted with the transmission capacity of all of the
channels allocated.

The decoder of the teletext, or more accurately, of
the information transmitted in the numerical form, is
connected with a detector 26. The detector separates
the teletext from the information concerning the logic
of the exploitation of the entirety of the image, i.e., the
teletext and audio commentary, during reception. The
latter are sent to a memory 27 and a selected page of the
teletext to a memory 28. The contents of the memory 28
may then be displayed on the screen 22. The selection of
a page of the teletext is effected in the message detector
26, for example as a function of a program recorded in
the memory 27. This selection is effected generally
within a very short delay, between a fraction of a sec-
ond and several seconds, i.e., the time of repetition of
the information imposed, for example, at the transmis-
sion.

It is also possible to select pages of the teletext and/or
images and/or audio commentaries, by means of a key-
board 29, which is for example in the form of an alpha-
numerical keyboard. By means of this keyboard 29, the
orders pass through the detector 26 to eventually reach
the detector 14. It is possible to call up at any given
moment a predetermined page of the teletext, an image
or more specifically a slide and/or an audio commen-
tary illustrating the teletext of a part of a text or a dia-
gram appearing on the screen 22.

FIG. 4 represents an alternative embodiment for the
constitution of the support of the information to be
transmitted, represented in FIG. 1 by the assembly
consisting of a video-cassette 12 and a diskette 7. Ac-
cording to FIG. 4 the assembly of the memories 2 and 9
is replaced by an electronic memory .30 of a size of
approximately 4 Mbits, which effects a periodic transfer
to a slower memory 31, of a size of 1000 Mbits, replac-
ing in part the memory 7 of FIG. 1. The contents of the
memory 31 are then transferred to a high quality sup-
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port, for example a video-disk 32, by passing, at least in
part, through a digital-analog converter 11. During
transmission, the video-disk is read by means of a laser
beam which assures the virtual absence of wear, this
being particularly important, since the information is
transmitted in a repetitive manner.

The examples according to FIGS. 3 and 4 described
hereinabove belong to the “diffuse” mode of operation,
wherein it is not possible, from the receiving station, to
affect the program broadcast at the site of the transmit-
ter.

FIG. 5 is an example of the layout of the transmission
part operating in the “interactive” mode. A large por-
tion of FIG. 5 is identical with FIG. 3 and the descrip-
tion of that figure will not be repeated here. A bidirec-
tional coupler 33 makes it possible to send on a teledis-
tribution cable 34 a message that is being composed by
an operator on the keyboard 29. The message is treated
by a converter 35 prior to its transmission. The function
of the converter 35 is to place the message in the form
of an adequate standard unit, to add to it the code of the
receiving station, and to insert the message on the tele-
distribution cable 34 during a “silent” period between
the receiver and the transmitter. Following its reception
at the site of the transmitter specifically at the decoder
36, the message is transmitted to a control unit 37 capa-
ble of effecting the selection of particular information
on the diskette 7 and the video-disk 32, thereby modify-
ing, at the request of the user, the contents of the trans-
mission. The replacement of the cassette 12 of FIG. 3 by
a disk 32 is necessary, inasmuch as the selection of par-
ticular information from a cassette 12, would not afford
a sufficiently rapid selection of a predetermined item of
information.

The foregoing description of the preferred embodi-
ments of the invention have been presented for purposes
of illustration and description. They are not intended to
be exhaustive or to limit the invention to the precise
forms disclosed, and obviously many modifications and
variations are possible in light of the above teaching.
The embodiments were chosen and described in order
to best explain the principles of the invention and its
practical application to thereby enable others skilled in
the art to best utilize the invention in various embodi-
ments and with various modifications as are suited to
the particular use contemplated. It is intended that the
scope of the invention be defined by the claims ap-
pended hereto.
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I claim:

1. A process for the transmission of information over
television networks comprising:

(a) generating analog signals representing groups of
scans of an image, each of said scans having a dura-
tion approximately equal to the time necessary to
transmit one scan of a television image;

(b) generating first identifying messages and combin-
ing them with the analog signals representing said
scans;

(c) generating teletext signals in digital form, said
teletext signals being associated with said groups of
scans;

(d) generating second identifying messages and com-
bining them with said teletext signals;

(e) selecting analog signals identified by said first
identifying messages and associated teletext signals
identified by said second identifying messages and
transmitting both approximately at the same time;

(f) receiving said analog and teletext signals with a
receiver responsive to said first and second identi-
fying messages;

(g) decoding said analog and associated teletext sig-
nals; and

(h) reproducing said decoded analog and associated
teletext signals for one of simultaneous or succes-
sive reproduction.

2. The process of claim 1, wherein said teletext signals
are transmitted over different channels from the analog
signals.

3. The process of claim 1, wherein the teletext and
analog signals are transmitted over the same transmis-
sion channel, the teletext signals being transmitted dur-
ing predetermined periods of time on said scans of the
analog signals. '

4. The process of claim 3, wherein the predetermined
periods of time are periods where no analog signals are
being transmitted.

5. The process of claim 1 or 2 or 3, wherein at least
some of said analog signals are video signals.

6. The process of claim 1 or 2 or 3, wherein at least
some of said analog signals are audio signals.

7. The process of claim 1 or 2 or 3 or 4, wherein the
step of receiving further includes separating said analog
and teletext signals, detecting by means of a message
detector and logic information contained in said analog
and teletext signals and recording said information in a

memory.
* * * %* *
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