A rmethod and a system for comuni cation of control I nformation froma

centrol information generator to ong THISrSHE‘E'Tq-IA“#’ ¢r installations.
This invention relates to a nethod 3 aﬁmg 0 initiating an action.
controlled by a prestored progranmne ! nn noref conput er

i nst al | at i ons WA7@HAuni cat i on of control information nesRERRK600M o
control infornma- tion generator in a server installation renote from
sai d Ohe or nore conputer installations.

A method and a system for communication of control
information £rom a control information generator to one
or more computer installations.

This invention relates to a method and a system for

5 communication of control information from a control
information generator to one or more computer installa-
tions.

From television entertainment it is known to provide for
interactive viewer participation in performance of' a

10 video game forming part of a broadcast television
programme. One example is a video game in which an
animated cartoon figure is guided through a labyrinth
by instructions from a viewer using his standard push
button telephone set, whereby operations of specific

15 digit keys of the telephone set keyboard causes the
cartoon figure to move in specific predetermined ways
through the labyrinth such as moving forwards, to the
right or left or circumventing obstructions.

As will appear from the following description the method
20 and system according to the invention have numerous
applications, but in broad terms it is a main object of
the invention to enable control of one or more computer
installations by transmission of a control information
signal sequence of a relatively short duration as part
25 of an audio and/or video information carrying signal to
initiate certain actions controlled by one or more
prestored programmes in such computer installations.

By an audio and/or video information carrying signal is
in this context understocod an analog audio and/or video
30 signal generated and transmitted by conventional means

This Sheet Has Been Replaced




10 Fromtelevision entertainnent it_is _known to provide for I nteractive
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t he cartoon figure to nove in specific predeterm ned ways t hrough t he
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constituting the even an audi 0 Of Ssignhal. In a viewer's
conputer an indication is thereby provided

In accordance with the above main object the invention

provides in its broadest aspect a method for communica-
5 tion of control information from a control information
generator tc one or more computer installations,
comprising the steps of
generating said control information in the control
information generator in the form of a message of alpha-
- 10 numeric information,, . _
encoding said message into a signal sequence of a
relatively short duration, ' _ _
adding a start indicator signal and an end indica-
tor signal at the -be_gin_h_ing an end of said signal
15 sequence, | | :
incorporating said signa;_sequehce with said start
and end indicator signals into an overall audioc or video
information carrying signal comprising'signal parts from
other signal sources than said control information
20 generator, '
transmitting said overall signal to said one or
more computer installations through a wired or wireless
transmission media,
retrieving said signal sequence from a receiver
25 device for said overall signal at each client computer
installation, '
decoding said signal sequence into said message of
alpha-numeric information, and
using said message to initiate an action controlled
30 by a prestored programme in said computer installation,
said action being of a duration substantially longer
than said relatively short duration.
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In a relatively simple preferred embodiment the control
information signal sequence may comprise a series of
audio signals representing individual characters
(letters, digits) of said message of alpha-numeric

5 information, and said start and end indicator signals
are audio signals distinct from said character repre-
senting signals.

The overall audio or video signal into which the simple
audioc signal containing the control information is

10 incorporated may typically form part of a broadcast
radio or television signal. The control information
communicated in this way may be used by any member of
the listening,:_or viewing public having access to a
personal computer equipped with means to retrieve and

15 use the control inforli\ation, including a computer
programme in which certain actions can be initiated by
the control information.

However, an addressed communication of the control
information may also be foreseen through the provision
20 of person identification information at each of said
computer installations to identify data for a user of
said installation as belonging to any of a number of
specific groups of persons, where each groups is defined
by at least one common personal data parameter, and the
25 further steps of adding addressing information to the
message generated by said control information generator
to address at least one of said groups and using the
reconverted massages in the corresponding computer
installations to initiate a prestored computer programme
30 specific for said group or groups.

In its structural aspect the invention provides a system
for communication of control information from a control
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2 signals such as an audio signal_or a video signal to produce a

combi ned signal which is transm ttedyge SHEETYS - th a conputer. As
will appear fromthe foll ow ng descrlpt|§@P ethdd 5 and system .
according to the invention have nu us catigns, but in broad terns
It Is a nmai nwihyxazsiof t he |nvent|on to enabl e control of pOTTPKI500043" €
conput er installations by transm ssion of a control information si gnal
sequence of a relatively short duration as part 10 of an audi o and/or video
information carrying signal to initiate certain actions controlled by
one or nore prestored progranmes in s%ch conputer installations. By
an audi o and/or video information carrying signal is I n this context

under stood an ajdtQemAUULP fRALLIEok €6 Une or more computer installa-

tions, said control information generator comprising
means for generating said control information in
the form of a message of alpha-numeric information,
5 means for encoding said message into a signal
sequence of a relatively short duration,
said control information generator forming part of
a server installation comprising
means for incorporating said signal sequence into
10 an overall audio and/or video information carrying
signal comprising signal parts from other sources than
said contrel information generator,
means for adding a start indicator signal and an
end indicator signal at the beglnnlng and end of said
15 sequence, and :
means for transmitting said overall signal includ-
ing said signal sequence with said start and end
indicator signals to said one or more computer installa-
tions through a wired or wireless transmission media,
20 and '
each of said computer installations comprising
a receiver device for receiving said transmitted
overall signal, _
means for retrieving said signal sequence from said
25 receiver device,
means for decoding said signal sequence into said
message of alpha-numeric information, and
means for using said message to initiate an action
controlled by a prestored programme in the computer
30 installation, said action being of a duration substan-
tially longer than said relatively short duration.

For the above-mentioned relatively simple embodiment of
forming the contrel information signal sequence as a
series of audio signals said encoding means may comprise
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the invention
tiatiphg 20 an_action

br oadest aspect a t-had

provides in its

controlled byvﬂD 30r ed programme in one or nor e conputg?'T
installations by conmmunication of a control information nessage from a
control information generator in a server installation renote from said
one or nore conputer installations, conprising the steps of 25
generating said control information nessage in the control information
generator as a nessage of al pha- numeri c i nformation, encodi ng

sai d nmessage i nt meansifyalcopvguting sfichmessage diribceRysehies ofuaudion, 30
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begi nni ng an enddggiggido |%Pal equence
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aid alpha-numeric information and said
receiver device may comprise an audioc receiver part.

The server installation may form part of a broadcasting
system or it may comprise recording means for recording
the overall audio and/or video carrying signal on a
recoxrd carrier, whereby each of said computer installa-
tions must comprise a playback apparatus for said record
carrier.

The method and the s?stem according to the invention and
a number of non-limiting applications thereof will be
explained in more detail in the following with reference
to the accompanying schematical drawings, in which

figure 1 is a general representation of the main
constituents of the system of the invention;

figure 2 illustrates the generation and encoding
of a simple control information containing an
audio signal sequence by the method of the inven-
tion;

figure 3 illustrates the retrieval of a simple
audio signal and decoding of the control informa
tion in a computer installation controlled there
by;

- figure 4 and 5 are examples of single and dual
tone conversion schemes for digit-by-digit conver-
sion ©of numeric control information into simple
single or dual tone signals; '
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figure 6 is a graphical representation of an
example of a control information carrying audio
signal sequence; and

figures 7 and 8 show practical applications of the
method and system of the invention in generalized
schematical representations.

The schematical representation in £fig. 1 shows an
embodiment of a communication system according to the
invention comprising & server installation 1 transmit
ting an overall signal containing audio and/ or video
information such as a conventional analog radio or
television signal, which is received by a number of user
installations 2, only one of which is represented in the
figure. ' ' '

In the embodiment shown, the main constituents of the
server installation 1 are a control information gener
ator and encoder 3, by means of which a control informa-
tion message containing a limited number of alpha-
numeric charactérs is generated and encoded into a
signal sequence of a relatively short duration composed
of a series of simple audio signals representing the
individual characters of the message, a device 4 for
adding or incorporating the control information message
generated by the control information encoder 3 into the
overall signal carrying audio and/or video information
comprising signal parts as indicated by arrow 4A
supplied from other signal sources, not shown, than the
control information encoder 3, and a transmitter device
S for transmission of the overall signal with the
incorporated control information message.
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10 decodi ng said signal seque
i nformation, and usi ng sai ¢ TS SRGET HASI BEBN
of said conputer installations, saiid actREPLAGEDNg of
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rel atively si WOAR2H8%f erred enbodi ment the control i nf or RS al
sequence may conprise a series of audio signals representing
i ndi vidual characters (letters, digits) of said nessage of
al pha-nuneric 20 information, and said start and end indicator signals
are audio signals distinct fromsaid charater repre- senting signals.
The overall audio or video signal into which the audio si gnal containing
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communi cat e transmitted by the server installation 1, a control
information message retriever and decoder 7 for retriev-
5 ing the control information carrying audio signal
sequence from the overall signal received by the
receiving device 6 and decoding this signal sequence

into the original alpha-numeric control information

age of al pha-nuneric
ht e-said action in each
a . duration

message incorporated in the overall signal in the server

10 installation 1, a data processor 8 and a memory 9 with
at least one prestored programme controlling the
performance of an action or certain actions initiated
in response to the control information message received
from the server '.i'nstallation 1 as part of the trans-

15 mitted overall audio 261_' x):::i.deo information carrying
signal. | '

Fig. 2 shows the main parts and illustrates the data and
signal processing in the control information generator
20 and encoder 3 in the server installation 1.

The alpha-numerié control information message is
typically generated by a personal computer 10 controlled
by dedicated software for generation of a message which
can be incorporated into an overall audio and/or video

25 information carrying signal and retrieved again from
this overall signal.

The significant information carrying part of the control
information message is entered from the keyboard of the
personal computer 10 in form of a sequence of a limited

30 number of characters ranging typically from 10 to 150
characters. .
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in this way may be used by any nenber of the Iisteni ng or viewi ng public
havi ng access. to a personal con‘xHE{ wWith means to retrieve
and use the control 30 informatipn, é&??ﬁ l? ENcnputer programe in which
certain actions can be initiatedLhy t if or na- tion.
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8

The alpha-numeric control information message thus
provided is now encoded character by character into a
series of simple audio signals which may be individually
composed of single pure tones of different frequencies
5 representing the individual characters which may be used
as control information or dual combinations of pure
tones as illustrated by the examples of encoding or
conversion schemes given in figures 4 and 5. Such single
or dual tone signals may be read-out in digital form by
10 the dedicated software from a table 11 storing all
possible single or dual tone signals for the individual
characters to be encoded and being addressed from an
address generator lla controlled by the alpha-numeric
information em:ered from the keyboard of the computer
15 10. ' '

The digital representations read-out from the table 11
- control a tone generator 12 generating single or dual
" tone signals of different frequencies which are
representative of the individual characters of the
20 alpha-numeric control information message. The simple
audio signals representing the individual characters are
supplied to an assembler device 13 in which a start
indicator signal and an end indicator signal are added
at the beginning and the end of the information carrying
25 sequence, respectively and assembled therewith to form
an audio signal sequence which in this embodiment
constitutes the control information message to be
incorporated into the overall signal to be transmitted

by the server installation 1.

30 In figures 4 and 5 typical encoding or conversion
schemes for single tone generation following CCIR/EEA
standards and for a dual tone implementation, respect-
ively, are shown. The tables in the figures indicate the
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indisdatay isignal to be explained in the following for
the single tone mode (figure 4) and the dual tone mode
{(figure 5) in which the individual audio signals are
combinations of a low frequency tone and a high fre-
quency tone.

In the described embodiment of the method and systemlof
the invention where the control information message may
typically be incorporated into broadcast radioc and
television programmes the control information message
will typically appear at the site of the user installa-
tion in the fofm of an audible beeping sound signal
sequence. In order to achieve a short response time and
to avoid inconvenience it is, therefore, an essential

feature of the invention that the overall duration of

the control information is relatively short, preferably
less than 5 seconds.

On the other hand, the individual single or dual tone
signals generated by tone generator 12 must have a
duration long enough to be clearly detectable without
confusion in the user installation. To accomplish this
the individual single or dual tone signals must prefer-
ably have a duration in the range from 30 to 150 ms and
for practical purposes a duration of 85 ms has proven
to be suitable.

The start and end indicator signals added to the
information carrying part of the control information
message must be clearly distinct from the tone signals
representing the individual characters of the alpha-
numeric information. Such a distinction can easily be
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the formof a message of alpha-nuneric i nf or mati on, means for
encodi ng said nessage into a sighg rence—ofa rel atively short
duration, 25 said control inf E’f’ﬁﬁﬁ%ﬁ A BEENdr f or i ng part of  a
server installation conprising ASED or i rcorporating said signal
sequence i ntW0 972788 overal | audi o and/ or VI deo T NTor mat i on PCADKSEMY44
signal conprising signal parts.fromother sources than 30 said control

i nformati on generat or, means for adding a start indicator signa
and an end |nd|cator signal at the beginning and end of said
sequence, and 10

AVENDED SHEET
obtained in a simple way by giving these indicator

signals a frequency distinctly different from the
frequencies of the character representing tone signals
and/or a duration which is significantly longer than the
5 duration of the latter , a convenient duration of the
indicator signals being in the range from 200 to 600 ms
with 450 ms as a suitable value for practical purpose.

Thereby, within the recommended maximum overall duration
of 5 seconds a control information message may be formed

10 which in addition to the start and end indicator signals
may comprise from 10 to 150 individual characters.

In order to avoid confusion when the same characters is
repeated several times in an iminterrupted part sequence
of the total control information message, it is pre-

15 ferred that the tone'signa'l representing such a repeated
character is replaced at every second occurrence in such
an uninterrupted part sequence by a sp'ecial repeat
indicator signal which may be a single or dual tone -
signal of a frequency different from any of the fre-

20 quencies assigned to the character representing signals,
but of the same duration as these signals.

Figure 6 shows in a graphical representation an example
of an audio signal sequence as supplied by the control
information generator and encoder 3 by generation of
25 individual charactexr representing tone signals in
accordance with the single tone scheme shown in figure
4 and representing a very simple control information
message composed entirely of numerical characters
"0111234489". The start, end and repeat indicator
30 signals are denoted by S, E and R respectively. As will
appear the complete audio signal sequence will have the
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5 ; means for conmuni cating-said aoverall signal includ- ing said
signal sequence with said start gntHIBr8HEET HABjBEBN()r signals to said one or

nore conputer installa- tions,} and ﬁEPLACED?aCh ¢f said conputer

instal lati ons conpri sing eans—for—retrteving said signal sequence
fromsaid RI7RAM83s| gnal , means for decoding sai dP gT

sequence into said nmessage of al pha-nuneric information, and 10

means foi” using said nmessage to initiate said action controlled in each

of said conputer install a-
11

character of a short beeping sound in the example shown
with a duration of approximately two seconds.

In order to permit a detection of a transmission error
in the user installation it may further be preferred
5 that a relatively simple validation parameter is added
to the transmitted control information signal sequence.
In the simple case explained above of a message composed
of numerical characters only such a validation parameter
may be formed e.g. by repeated summation of the indivia-
10 ual digits of the numerical message into a single digit
which may, in principle, be encoded into a tone signal
in the same way as the real characters of the control
information message. To allow distinction of the
validation parameter tone signal from the character
15 representing tone signals the former may e.g. be
assigned a pfedetermined location within the signal
sequence, e.g. as the first tone signal after the start
indicator or, as shown in the example in figure 6, where
the validation pai‘ameter V calculated in accordance with
20 the summation described above will be 4, as the last
tone signal before the end indicator. '

In figure 3 the control information message retriever
and encoder 7 of the user installation 2 in figure 1 is
shown in further detail. The overall signal transmitted

25 from the server installation 1 and received by the
receiver € in the user installation is supplied to a
start and end indicator signal detector 14. By detection
of a start indicator signal the following signal
sequence is supplied to a sampling device 15 in which

30 the received audio signal components are converted into
digital PCM (puls code modulated) data which are
suitable for further analysis in the retriever and
decoder 7.

is Sheet Has Been Reﬂlaced

l||||||| J




tions, said action being of a duratign substantially | onger than said
relatively short duration. aHIS ISPIEEP MG BEKpf | oned rel atively sinple
enbodi nent of 15 form ng the control ﬁgﬂg@gﬁtlon si gnal sequence as a.
series of audio signals said encde hpri se means for
converting swod/mmssage into a series of audio si ghal s RISt g

I ndi vi dual characters (letters, digits) of said al pha-nuneric

i nformation and said 20 receiver device may conprise an audi 0 receiver
part. The server installation may formpart of a broadcasting
systemor it may conprise recording nean%jﬂw recordi ng t he overall
audi o and/or video carrying signal on a ~“ record carrier, whereby each of

gg:g comput er igﬁ{éréﬁ‘!ﬂec}r ghtal EPBR EHS! s&RPPIe Qe¥iRbaY Bagke apRGESdstsy f OF
in a device 16 by Fast Fourier Transformation (FFT) and
supplied to a frequency spectrum analyzer 17 detecting
the frequencies of the individual components of the
5 sampled signal sequence and thereby regenerating the
individual character of the original alpha-numeric
control information message generated in the server
installation 1. The data stream resulting from the
frequency spectrum analysis is supplied to a message

10 assempler 18 forming the original message.

The output data sequence from frequency analyzer 17 will
also include the validation parameter and is supplied
in a device 19 to a validation check performing for the
individual characters of the data sequence a validation

15 to calculate a validation parameter in accordance with
the same calculation as used in the server installation
1 and comparing this calculated validation parameter
with the validation parameter transmitted £rom the
server installation as part of the control information

20 message. This comparison is perfofmed after detection
of the end indicator signal by detector 14.

Only by a positive result of the validation check in

device 19 the assembled control information message a

is passed on to the data processor 8 of the user
25 computer installation.

It is important to note that in practice the functions
of all devices 9 to 13 of the control information
generator and decoder 3 in the server installation 1 and
all devices 14 to 19 in the control information
30 retriever and decoder 7 of the user installation 2 may
be software-implemented in a personal computer, so that
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The met hod and the system accordi ng-to_the jnvention and a nunber of
non-1imting applications thereof WTHISISHEET HRSPBEENEd i n nore detail in
the following wt h reference 30 to|the agEmmpepyi Nng pchematical draw ngs

i n which figu ef—i-ﬂ—s—a—g-e-ne#a-l-—mpresentl?&[,%

mai n c%’l”ﬂf’@énts of the system of the invention; |gure 2
illustrates the generation and encodi ng

13
these devices will normally not appear as individual
structural components of the system of the invention.

In the described embodiment of a control information

message in the form of an audio signal sequence a
5 personal computer equipped with a sound card may be

used. In the server installation the sound card will

perform the function of the tone generator 12 and in the

user installation 2 the sound card will perform ‘the

functions of the detector and sampling devices 14 and
10 15.

In the method and system described so far and in the
case where the control information message is incorpor-
ated in a b:éoadcas_t radio -or television signal the
control information message will be received and
15 processed by any member of the listening or viewing
public in possession of a personal computer with a sound
card and the dedicated software necessary for performing
the functions of devices 14 to 19 of the control
information retriever and decoder 7 of the user instal-
20 lation 2. |

According to an important further development of the
method and system of the invention it is also possible,
however, to transmit the control information message
by a targeted transmission to specifically selected

25 groups of users or even a specifically selected individ-
ual.

To accomplish this the control information retriever and
decoder 7 of the user installation 2 may as shown in
figure 3 include a memory part 20 with stored personal
30 information concerning the actual user such as name and
address, date of birth, sex, occupation etc. which will

his Sheet Has Been Re laced

i M0




of a sinple control information containing an 5 audi o signal sequence

by the nethod of the inven- gure 3 illustrates the
retrieval of a sinple audi ¢ Ttng% EETrE.'%AS BEEM ng of the control

i nform tion in a conputer lncfa P Cnnfrolled there 10 by;
figure 4 andwPIam8Exanpl es of single and dual t one PRCTMKG/B00d4)
schenes for digit-by-digit conver- sion of nuneric contro

i nformation into sinple single or dual tone signals; 15

figure 6 is a graphical representation of an exanpl e of a control
i nformation carrying audio si gnal, ssequence; and

identify the user as belonging to any of a number of
specific groups, and in the server installation targeted
address information to enable use of the transmitted
control information message only by members of such a

5 specific group will then be added to the control
information message by the initial generation thereof
in the personal computer 10, such targeted address
information including at least one parameter specific
tc one group of users.

10 Figure 7 shows by way of example application of ‘the
method and system for the case of a satellite trans-
mitted television programme already referred to in the
foregoing. Such a television programme may typically be
a tv entertainment show or an educational or business

15 programme, but the application possibilities are
numerous and in no way limited to such types of pro-
grammes .

The function of the server installation described in the
foregoing are performed by a personal computer 21 linked

20 to conventional tv recorxrding and transmission equipment
shown in the figure by a tv set 22 from which television
signals are transmitted to the satellite transmission
earth facility symbolically shown by a parabola 23 from
which signals are transmitted in conventional way to an

25 orbiting satellite 24 retransmitting the signals to a
user earth facility as symbolically shown by a parabola
25 from which the television signals are transmitted
through a cable connection to a tv receiver 26 linked
with user installation.

30 As already mentioned in the described embodiment of a
control information message in the form of an audio
signal sequence the user installation may comprise a
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figures 7 and 8 show practical applications of the met hod and system

of the invention in generalized 20| THjs Sﬂéérrﬁgﬁc@mgepresent ations.

The schematical representation ih f| 9-R enbodi ment of a
comuni cati on system according to onpri si ng a server

1.ON

instal |l ati on WQHaT683i t ting an overaII si gnal cont ai ni ng / or
video 25 information such as a conventional anal og radio or t el evi si on
signal, which is received by a nunber of user installations 2, only one
of which is represented in the figure. .

15

personal computer eguipped with sound cards. The audio
signal part of the television signals can be supplied
to the user installation computer 27 either by a so-
called SCART-cable connecting the computer installation

5 with the tv-set or as shown in the figure by picking up
the sound from the tv receiver loud speaker system by
means of a microphone 28 connected with the usual
microphone inlet to the computer sound card installa-
tion.

10 The example shown in figure 7 of incorporating the
control information message into a broad cast television
.signal is, however, by no means 1limiting for the
application of the method and system of the invention.
Thus, it is perfectly possible to have a video programme

15 incorporating the control information message recorded
in conventional way on a tape which can eithexr be used’
for later transmission or be directly purchased or
acquired by users. Eiridently it is also possible on the
user side to link the tv set with a video recording

20 apparatus in order to make an initial recording of the
programme incorporating the control information method
and perform a playback of the programme including the
control information methods at a later time.

Neither is the transmission of the control information
25 method as part of an overall signal in the form of a
television signal limiting to the application of the
method and the system of the invention. As shown by way
of example in figure 8 another application possibility
is to use transmission by way of telephone communication
30 where the computer 29 in the server installation is
connected with a telephone installation 30 connected
through a conventional telephone network, which may
include any type of such networks, with a telephone
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7 In the enbodi nent shown, thewain-constityents of the server
installation 1 are a control infornpilHiG SHEBEHAS BRERY | and encoder 3, by
means aof which a control informa- tion REAGBR contgining a limted
nunber of al pha- 5 nuneric charact ers s generatet—a encoded into a

si gnal sequewo®ugies®y rel atively short duration conposed PCTDOKIE00026 Of
sinple audio signals representing the I ndi vi dual characters of the
nessage,” a device 4 for addi ng or incorporating the control information
nmessage 10 generated by the control information encoder 3 into the

overal |l signal carrying audio and/or video information conprising signal
parts as indicated by arrow 4A  suppli from other signal sources, not

shown, than theyns AN lor O SBHARERIGAIH the H8eP 1hBLATILL £ devi ce
computer 32. Also in this case the signal received by
the user telephone installation 31 may be transmitted
to the computer installation 32 either through a cable
S connection or as shown in the figure by being picked up
by a microphone 33.

As alréady mentioned in the foregoing the actual
implementation of the method and system of the invention
in the user installation will in addition to the

10 dedicated software performing the function of the
control information retriever and decoder in figure 3
and constituting the user interface between the receiver
6 and the memory 8 and processor 9.in the user computer
installation require some form of -application software

15 with a stored programme controlling the type of action
to be initiated in response to the received control
in_formation message. Depending on the actual application
such actions may take many different forms, e.g. showing
a picture, playing a video recording, starting a video

20 game or a part therecf etc. and the method and system
of the invention is in no way limited to any specific
type of action to be initiated by the transmitted
control information message.

In general user applications will be highly dependent
25 on the actual field of use of the method and system of
the invention.

Important specific uses of the method and the system of
the invention according to the embodiment described in
the foregoing where the control information method is
30 transmitted as part of a radio or television signal is
to allow interactive listener/viewer participation in
a broadcast radio or television programme or interactive
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control information nessage. o6 edfEamHABEEN { he user installation 2
conprises a recei ver device 6 flor r eREPMOED the pveral | si gnal
transmtted by the server installalTonm I —eacofr 20 |nfori,]r‘rat{P sage
retriever and WR¥EI 7 for retriev- ing the control ﬁg
carrying audio signal sequence fromthe overall signal received by the
recei ving device 6 and decoding this signal sequence into the original
al pha-nuneric control information 25 nessage incorporated in the overall
signal in the server installation 1, aaidata processor 9 and a nmenory 8
wth at | east one prestored programe controlling the per f ormance of
an action or certwimmuadcatdeni betiweend the iusespomputen ingtablatisn
i nformation eSSy g&%ﬁ@/eﬂu@ﬂmﬁ&@ﬂ the ehyebl! Nrhdtiel mdthdaw t of
e

the trans- verall audio”or video informati.on car n | nal .
recorded on a recoxrd carrger A typical exampig P suc 9

use could for example be interactive participation of

5 TV viewers in TV entertainment programmes like the well
known "Wheel of Fortune"® allowing the person operating
the user computer installation to take individual part
in the game alongside with the direct participance in
the TV show.

15 5 for transnission of the overtwm gnalwi.th_the i ncor por at ed

10 Another important field of use is the targeted trans-
mission of a control information message to specific
groups of persons. In this application, the method and
system of the invention can be used for direct mailing
or advertising, .e.g. by having users of a selected group

15 acquiring or purchasing a programme, controlling one or
more actions to be taken in response to the control
information message, recorded on a conventional computer
record carrier .such as a CD-ROM and then addressing

| persons belonging to the specific group with a control

20 information message which could be transmitted e.g. as
a part . of a TV commercial or by direct telephone
communication.

For the example described in the foregoing with
reference to figure 7 it is evident that the broadcast

25 signal with which the control information message is
transmitted need not be a television signal, but could
also be a radio signal containing only audio informa-
tion.

It is further within the scope of the invention to apply
30 the method and system to two-way communication between
a server installation and one or more user computer
installations. In such a case dedicated software
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AVENDED SHEET 8 Fig. 2 shows the

main parts and illustrates the dat a]"mSCSHEE$IWBEm pcessing in the control
i nformati on generator and encoddr [ REme@erver installation 1.

WO 97/27683 PCT/DK96/00044
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performing the functions of the control information

generator and encoder on the server side as well as the

control information retriever and decoder on the user

side must be present both in the server installation and
5 the user installation.

Whereas the method and system of the invention has been
described in the foregoing mainly by way of the embodi-
ment involving encoding the control information message
into an audio signal sequence and retrieving the

10 original control information message on the user side
by decoding such a transmitted audio signal sequence,
the invention is not limited to this, since the control
information message could be encoded into other signal
forms such as a digital signal, eventually in encrypted

15 or compressed form, and incorporated in an overall
signal carrying audio and/or video information in
digital form. -

One type of highly actual applications of the method and
system of the invention which could be foreseen are uses

20 in which the action initiated by the transmitted control
information message involves the establishment of
communication between the user installation and the
"Internet* or similar types of computer networks. For
example, in the broadcasting of news on TV or radio this

25 application will allow providing the user with access
tc more in-depth background information incorporated
e.g. in a homepage for the news station by transmitting
a control information message during the transmission
of a specific news item.
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per sonbl computer 10 control 1o %w“s%m@' sseectdr o for | JHIE] |ﬂlﬂ|\HM|ﬁ|||

a nmessage which can be incorporatled i nR&PbACED/er al If audi o &ndfor' vi'ded

informati on carrying signal and retrieved agai m from this -

si gnal . 10 ‘H’fé%?’gﬂi ficant information carrying part of thggﬁ’gﬁw

I nformati on nessage is entered fromthe keyboard of the per sonal
conputer 10 in formof a sequence of a limted nunber of characters
ranging typically from10 to 150 characters. 15 The al pha-nuneric
control information nessage thus praw ded is now encoded character by
character into a series of sinple audio signals which nay be

i ndi vidual ly conposed of singl e pPATENDNGBAIMS di fferent frequencies
representing the indiyl.dyalnEfiHRE0er SomfltaBroneIE68: 201 Ansutis-0!

i nformati on or dual canbi nati ons &J
tion from a control information generator to one or more

computer installations, comprising the steps of
s generating said control information in the control
information generator in the form of a message of alpha-

numeric information,
encoding said message into a signal sequence of a
relatively short duration,

10 adding a start indicator signal and an end indica-
tor signal at the beginning an end of said signal
sequence, '

incorporating said signal sequence with said start
and end indicator signals into an overall audio or video

15 information carrying signal comprising signal parts from
other signal sources than said control information
generatoxr, -

transmitting said overall signal to said one or
more computer installations through a wired or wireless

20 transmission media, '

retrieving said signal sequence from a receiver
device for said overall signal at each client computer
installation,

decoding said signal sequence into said message of

25 alpha-numeric information, and

using said message to initiate an action controlled
by a prestored programme in said computer installation,
said action being of a duration substantially longer
than said relatively short duration.

30 2. A method as claimed in claim 1, wherein said
signal sequence comprises a series of audio signals
representing individual characters (letters, digits) of
said message of alpha-numeric information, and said
start and end indicator signals are audio signals.

35 distinct from said character representing signals.
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tones as illustrated by the exanpl es—af _encodi ng or

read-out in digital formby . the dedi caggs twar e

given in figures 4 and 5. Such singl dH]S SHEEWWL S BEHME

staring all 25 possible single or d
characters twosenzwstoded and bei ng addressed from an

DI

s L

romat
t he |nd|V|dum

adaTEmKIGeNd4 at or

11a controlled by the al pha-nuneric I nformation entered fromthe
keyboard of the conputer 10. 30 The digital representations read-out
fromthe table 11 control a tone generator 12 generating single or dual

20

3. A method as claimed in claim 1 or 2, wherein

said relatively short duration of said signal sequence

less than 5 seconds.
4. A method as claimed in claim 3

¢

wherein each

5 information character (letter, digit) of said message

is encoded into a simple audio sound signal taken from
a table of representations of predetermined audio sound

signals.
5. A method as claimed in claim ¢

’

wherein said

10 representations control the generation of distinct

simple audio sound signals comprising pure tone signals

of separate frequencies or combinations thereof.
6. A method as claimed in claim 5, wherein each of
said tone signals or combinations has a duration of 30

1S to 150 ms.

7. A method as claimed in claim 4, 5 or 6, wherein
the retrieval of said signal sequence comprises sampling
of said simple audio sound signals into digital PCM data
and performing a Standard frequency spectrum analysis

20 of said PCM data.

8. A method as claimed in claims 5 or 6 and 7,
wherein said PCM data are subjected to Fast Fourier

transformation (FFT) prior to said standard frequency

spectxrum analysis.

25 9. A method as claimed in any of claims 4 to 7,
wherein a repeat indicator audio sound signal distinct
from any of said predetermined audio signals is substi-
tuted for said simple audio sound signal at every second

occurrence of a character in an uninterrupted part
30 sequence of identical characters within said message.

10. A method as claimed in claims 6 and 9, wherein

said repeat indicator signal is a tone signal having the
same duration as said pure tone signal or combinations,

but a frequency different from the £frequency or
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9 tone signals of different__frequencies which are

of the individual characters of fh#is SﬂEEh%‘A’SU@EHN C control llllmnm(eunﬁm”ﬁ“l
nmessage. The sinple audi o. signal s repemagrpi ng the i ndi vi dutl Thdraltefs *
are 5 supplied to an assenbler d a start ' ﬂ&ﬁ@h@r
signal and anVeA¥A"8i cat or signal are added at the beginﬂ?hg ahd the

end of the information carrying sequence, respectively and assenbl ed
therewith'to form an audi o signhal sequence which in this enbodi nent 10
constitutes the control information nessage to be i ncorporated irnto the
overall signal to be transmtted by thejserver installation 1. In

figures 4 and 5 typical encoding or conversion schenes for single tone
generation fol | oiregueftReEFAEf any character representing tone signal

or combinations thereof.
11. A method as claimed in claims 1 and 5, wherein
said start and end indicator signals have a duration
5 which is substantially longer than the duration of said
pure tone signals.
12. A method as claimed in claim 11, wherein said
duration is 200-600 ms.
13. A method as claimed in any of claim 1 to 12,
10 wherein a validation signal is added to said signal
sequence and a validation check is performed on the
reconverted alpha-numerical information in each of said

computer installations.
14. A method as claimed in any of claims 1 to 13,
15 wherein said overall signal forms part of a broadcast;
radio or television signal. .
15. A method as claimed in claim 14, wherein an
identification signal is added to said signal sequence
to identify any of a number of message suppliers in a
20 multitasking system. |
16. A method as claimed in any of claims 1 to 13,
wherein -said overall signal forms part a recorded audio
and/or video signal on a record carrier and a playback
of said record carrier is performed in each of said
25 computer installations prior to said retrieval of the
series of audio signals.
17. A method as claimed in any of claims 14, 15 or
16, wherein person identification information is
provided at each of said computer installations to
30 identify data for a user of said installation as
belonging to any of a number of specific groups of
persons, where each groups is defined by at least one
common personal data parameter, and further comprising
the steps of adding addressing information to the
35 message generated by said control information generator
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15 standards and for a dual tone inplenentatiop,. respect
shown. The tables in the figures i rdTRIStSHAFTEHAS BEEN“ vi dual Hlmmulll m[ﬂllll " l“l
frequenci es assigned to nuneri cal chaReptgEp (digits) 1 to*0 as

to the start and end indicator st i above and to a repeat
20 indicat or WMt o be explained in the follow ng for PCTOKY/M0H4e t one
node (figure 4) and the dual tone node (figure 5) in which the

i ndi vi dual audio signals are conbi nati ons of a | ow frequency tone and a
hi gh fre- guency tone. 25 In the described enbodi ment of the_ nethod

and syst em of the invention where the control information nessage nmay
typically be incorporated into broadcast radi o and t el evi si on progranmes

the control inf Qrmms@e%%ag.%ast Wrld dfY RiaGd |grcdpRe dndAtudihg Sdﬁee of the
user installa- 30 tion_in.,the formqf an audibl % beepi n ]iOléI’]d SI al
sequence. In ordﬁﬁmpgeﬁ&ﬁfle\‘}'@sﬁagﬁor‘f‘ %%epcﬁ%“&’ l&?‘?dg‘
i nconveni ence i tinigiatherefpreastanede sTmpuitakr programmee swfemlfem rfmnt i on
that the overal lgdur gb8p 8f groups.
5 18. A system for communication of control informa-
tion from a control information generator to one or more
computer installations, said control information

generator comprising
means for generating said control information in
10 the form of a message of alpha-numeric information,
means for encoding said message into a signal
sequence of a relatively short duration,
said control:information generator forming part of
a serxver installation comprising
15 means for inc¢orporating said signal sequence into
an overall audic  and/or video information carrying
signal comprising signal parts from other sources than
said control information generator,
means for adding a start indicator signal and an
20 end indicator sighal at the beginning and end of said
sequence, and
means for transmitting said overall signal includ-
ing said signal - sequence with said start and end
indicator signals to said one or more computer installa-
25 tions through a wired or wireless transmission media,
and
each of said computer installations comprising
a receiver device for receiving said transmitted
overall signal,
30 means for retrieving said signal sequence from said
receiver device, _
means for decoding said signal sequence into said
message of alpha-numeric information, and
means for using said message to initiate an action
35 contrxolled by a prestored programme in the computer
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10 ° the control information is_relatively short, prefera

5, seconds. On the other hapdHIS BHEETIHAS'B’EEN' single Orﬂm“”m |||||'|T||||
signal s generated by tone generftor Fﬁ“@ED ave fa 5 duratiort | dngt enbu

to be clearly detectable wthout eoRFdS+en—n-t he user '”ﬁ&ﬁbkﬁhhﬂﬁ To

acconpl i sh t hiv0 9727683

23

installation, said action being of a duration substan
tially longer than said relatively short duration.

19. A system as claimed in claim 18. wherein said
encoding means comprises means for encoding said message

5 into a series of audio'signals representihg.individual
characters (letters, digits) of said alpha-numeric
information and said receiver device comprises an audio
receiver part.

20. A system as claimed in claim 19. wherein said

10 relatively short duration less than 5 seconds.

21. A system as claimed in claim 20, wherein said
encoding means comprises means for encoding each
information character (letter, digit) of said message
into a representation of a simple audio sound signal,

15 a table of representations of predetermined audio sound
signals identifying each such information character, and
means for addressing said table to read-out a specific
representation of a sound signal identifying said
character. _

20 22. A system as claimed in claim 21, wherein said
encoding means comprises a tone generator controlled by
representations read-out from said table for generating
pure tone signals of separate frequencies or combina-
tions thereof.

25 23. A system as claimed in claim 21 oxr 22, wherein
said retrieval means at each of said computer installa-
tions comprises means for sampiing of said simple audio
sound signals into digital PCM data and a frequency
spectrum analyzer to perform a standard frequency

30 spectrum analysis of said PCM data.

24. A system as claimed in claim 23, wherein said
PCM data are supplied to means for performing a Fast
Fourier Transformation ({(FFT) prior to said frequency
spectrum analysis.
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duration of 85 nms has proven 1D
i ndi cator signals added to the on cqgrrying part of the control
I nf or mati on wo9mEmslage nust be clearly distinct fromthe tecEDKIGoRIs
representing the individual characters of the al pha- 15 nuneric

i nformation. Such a distinction.can easily be obtained in a sinple way
by giving these indicator signals a frequency distinctly different from
t he frequenci es of the character reprgsenting tone signals and/or a
duration which is significantly Ionger t%%an the 20 duration of the latter |,

a conveni ent durati % OK Lf)stem ddd163mel ShHW oPe184mkN2i heo range from
200 to 600 ns , as a Sultﬁ$|e val ue for ractlcaI'Puzfose
Ther eby, vmtfanhﬁF?iPedﬁﬁﬂg TRSR WA compris
means for generating a repeat indicator audio sound -
signal distinct form any of said predetermined audio
5 signals and means for substituting said repeat indicator
~signal for said simple audio sound signal at every

LT R T

second occurrence of a character in an uninterrupted
part sequence of identical characters within said
message.

10 26. A system as claimed in any of claims 18 to 25,
wherein said server installation comprises means for
adding a validation signal to said signal sequence and
each of said computer installations comprises means for
performing a validation check on said reconverted

15 message. ' - '

27. A system asg claimed in any of claims 18 to 26,
wherein said server installation forms part of a
broadcasting system for radio or television signals.

‘28, A system as claimed in claim 27, wherein said

20 broadcasting system comprises means for adding an
jidentification signal to said signal sequence to
identify any of a number of message suppliers in a
multitasking system.

29. A system as claimed in any of claims 18 to 26,

25 wherein said server installation comprises recording
means for recording said overall signal on a record
carrier and each of said computer installations com-
prises a playback apparatus for said recorded overall
signal.

30 30. A system as claimed in any of claims 18 to 29,
wherein each of said computer installations comprises

- means for stdring person identification information to
identify data for a user of said installation as
belonging to any of a number of specific groups of

35 persons, where each groups is defined by at least one
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of (5, seconds a control informti QHZ.?;;E;?:QKZYE%E fz;;fesoﬁsrnnmnunmnumlcu Il

150 i ndi vi dual characters. n or qEEPLREEAVOI d jconfusion whert the dang *
characters is repeat ed sever a4 errupted part nce
of the total ¥Sh723#8jnformation message, it is pre- 30 ferrgﬁ"?ﬁ%fﬂ#ﬁe
tone signal representing such a repeated character is replaced at every
second occurrence in such 11

25

common personal data parameter, and said server instal-
lation comprises means for adding addressing information
to said message to address at least one of said groups.
31. A system as claimed in any of claims 18 to 30,
5 wherein each of said computer installations comprises
a memory of prestored computer programmes and means for
using said reconverted message to initialize one of
said prestored computer programmes.
32. Use of a method as claimed in any of claims 14 -
10 and 15 and/or a system as claimed in any of claims 27
and 28 for interactive listener/viewer participation in
a broadcast radio or television programme.
33. Use of a method as claimed in claim 16 and/or
a system as claimed claim 29 for interactive communica-
15 tion between a programme.tecorded.on a record carrier
and said computer installation.- |
34. Use of a method as claimed in claim 17 and/or
a system as claimed in claim 30 for addressing specific
target groups for direct mailing or advertising.
20 35. Use of a method as claimed in any of claims 1
to 17 and/or a system as claimed in any of claims 18 to
31 for two-way communication where in said server
installation and each of said computer installations the
steps of any of claims 1 to 17 is performed and said
25 server installation and each of said computér installa-
tions comprises the means of any of claims 18 to 31.
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an uninterrupted part sequence by a special repeat I ndi cator signal
whi ch may be a single or dual tone signal of a frequency different from
any of ,the fre- quenci es assigned to the character representing signals,
5 but of the sanme duration as these si gnal s. Figure 6 shows_in
graphi cal reprW@aHt™$# on an exanple of an audi o signal seqt&H® ?é@"‘
suppl i ed by the control i nformation generator and encoder 3 by generation
of i ndi vi dual character representing tone SI als in 10 accordance with
the single tone schene shown in figure resenting a very sinple
control information nmessage conposed entlr f nunerical characters
"0111234489". The st ' denot ed by
S, E and Rrespectivgly. As will 15 appear the conplete audi o sj gnal
sequence wi ||l have the aracter a short beeplLpng sodd in f he exanple
shown Wi th a durat]on ap roxisfately two se '

Control Control
Information Information
Generator incorporator \4

/

I —1
Server installation

User Installatnon
a

Memory

Control
information RNy

q/
- _ / Receiver and
\ ‘Processor Ke Decoder )

FiG.1




In order to pernit a detection of a transmi ssion error in the user
installation it may further be preferred 20 that a relatively sinple

val i dat,i on paraneter is added to the transmitted control information

si gnal sequence. In the sinple case expl ained above of a r osed
of numerical P s only such a validation paraneter 2§§ﬁ§g&W®ﬂﬁgd
e.g. by repeated summation of the individ- 25 ual digits of the nunerical
nmessage into a single digit which may, in principle, be encoded into a

t one si gnal in the sane way as the real chéz cyers of the control
informati on nessage. To allow distinction of &fie/ validation paraneter
tone signal fromthe character 30 representing tone signals the fornmer may
e. g. be assi agn o= Pt edeterntrred—tocattomrwrthrrthesT glloli sequgnce,
e.g. as the first| Cantel pfaymatiorsGéreratohe st ar N.cator or, as show\/n in

t he exanple in fijgure 6andiEecader :

11

Addition of
start and end
_ indicators
10\ 11A§ 13 l
PC Message T \, Audio
generator (and Address Tone Sequence
validation —* Generator "] Generator " Assembler
check)

FIG. 2



12 ° the validation paraneter V calculated in accordance with t he
summat i on descri bed above will be 4, as the |ast tone signal before the
end indicator. In figure 3 the control information nessage retriever 5
and encoder 7 _of the user installation 2 in figure 1 is s€$§$¥&@m%Hrther
detail. The oY¥¥¥37683 gnal transnitted fromthe server in ation 1
and received by the receiver 6 in the user installation is supplied to a
start and end indicator signal detector 14. By detection

Control Information Retreiver and Decoder

14\ 15\ 16\ 17\

Start / End . Frequency
signal Sampling FFT Device Spectrum
detector > Analyser

Message
~\ 19 Assembler

.

Person 20
- Indentification «
: Memory

t Validation

FIG. 3



10 of a start indicator signal the follow ng signal sequence i s supplied
to a sanpling device 15 in which the received audi o signal conponents
are converted into digital PCM (pul se code nodul ated) data which are
sui.table for further analysis in the retriever and 15 decoder 7. The PCM
data fromthe WaAHERY device 15 are processed in a devi c&CTHKIGO00L ¢
Fourier Transformation (FFT) and supplied to a frequency spectrum

anal yzer "17 detecting t he frequencies of the individual conmponents of
the 20 sanpl ed signal sequence and thereby reggnerating the i ndi.vi dual
character of the original al pha-nuneric COJQVQ I nformati on nessage
generated in the server installation 1. The "ddta streamresulting from

t he f requeng R~aply-s-s—s—suppl i ed t0 a nessage 25 assenbler 18
formng t hg ori gﬁag _ nmessage Frequengy. prut dat a sequenge from frequency
anal yzer 17 wi I{idescription j nc| (B® the valfdation parameter and is supplied
in a device 19 |tRata vablei “dat i ph12%eck perfornming for the

Data value “2” 1197

Data value “3" 1275

Data value “4" 1358

Data value “5" 1448

Data value "6" 1540

Data value "7” 1640

Data value “8" 1747

Data value "9 1860

Data value “0" 1981

Repeat Indicator | 2110

Start Indicator 2247

End Indicator 2400

FIG. 4
Tone Low .| High
description frequency frequency
{Hz) (Hz)
| Data vaiue “1” 697.1250 1210.9375

Data value “2° 697.1250 1367.1175

Data value “3" 697.1250 1523.4375

Data value “4” 820.3125 1210.9375

Data value 5" 820.3125 1367.1175

Data value “6" 820.3125 1523.4375

Data value “7” 937.5000 1210.9375

Data value “8" 937.5000 1367.1175

Data value “9" 937.5000 1523.4375

Data value “0" 1064.6875 1210.9375

Repeat Indicator | 1054.6875 1367.1175

Start Indicator 1054.6875 1523.4375

End Indicator 1054.6875 1718.7500

FIG. 5




i ndi vi dual characters of the data sequence a validation 30 to calculate a

val i dation paraneter in accordance wth the sanme cal cul ation as used in
t he ser.ver installation 1 and comparing this cal cul ated validation
par.amet er with the validation paraneter transmtted fromthe

13 server W38} ion as part of the control informati onPCT/DKRAMS:
This conparison is perfornmed after detection of the end indicator signal

by detector 14.

Frequency (Hz) 5/ 7

F 3

~ Duration

S 0 1R1234R89V E

FIG. 6



Cnly'by a positive result of the validation check in 5 device 19 the

assenbl ed control information nessage a I s passed on to the data
processor 8 of.the user conmput er installation. It is inportant to
note that in practice the functions of all devices 10 to 13 of the
control infor MAY6A%20 generator and decoder 3 in the serverPFHEKWHOMi on 1
and all devices 14 to 19 in the control information retriever and
decoder 7 of the user installation 2 may be software-inplenented in a
personal conputer, so that t hese devices

of the i nvention. ~In
nessage in the form of

Egegi th a sound card
et ||

22

nornally not appear as
I ndi vi dual 15 structural conponents of the s
t he descri bed enbodi nent_of a contr ol |nfornat
an audi o signal seque e sona
may be used. !n\LQ stall at

FIG. 7



20 performthe function of the tone generator 12 and in the user
installation 2 the sound card will performthe functions of the detector
and sanpling devices 14 and 15. In the nmethod and system descri bed
so.far and in the 25 case where the control information nmessage is

i ncor por - WRATH83 proadcast radio or tel evision signal PEHEKIS0084¢ 1 o
I nformati on nessage wll be received and processed by any nenber of the
i stening or view ng pubI ic in possession of a personal conputer with a
- sound 30 card and the [ jjsof tware necegsary for performing . the
functions of devices % | <l he 29Nt r ol /

)

(2]
-

\

w
w




14 "information-.retriever and decoder 7 of the user instal-
According to an’inportant further
of the invention i
i nformati on nessage by a targeffed transm
groups of users or even a specifi
acconplish this the control infor
user installation 2 nmay as shown
Wi th stored personal

10

20

25

30
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it is also possi byl

[ rgure—3 +hc| ude a menory part 20

A -method and a system for communication of control
information from a control information generator to one

or more computer installations.

This invention relates to a method and a system for
initiating an action controlled by a prestored programme
in one or more computer installations by communication
of control information message from a control informa-
tion generator in a server installation remote from said

one or morxe computer installations.

From television entertainment it is known to provide for
interactive viewer participation in performance of a
video game forming part of a broadcast television
programme. One example is a video game in which an
animated cartoon figure is guided through a labyrinth
by'instructions from a viewer using his standard push
button telephone set, whereby operations of specific
digic keys of the telephone set keyboard causes the
cartoon figure to move in specific predetermined ways
thrcugh the labyrinth such as moving forwards, to the

right or left or circumventing obstructions.

US-A-5,189,630 discloses a method for encoding and
broadcasting information about 1live events using
cdﬁputer pattern matching techniques, by .which a live
event may be broadcast with a combination signal
including a computer coded description of subevents
constituting the event and an audio or video signal. In
a viewer’s computer an indication is thereby provided
to the viewer of the occurrence of subevents of interest
and the viewer of the event is allowed to search for
such subevents in a recording of the event. In a
specific embodiment of this method the encoded descrip-
tion of the event may include status information in its

representation of subevents and be combined with other

AMENDED SHEET
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i*nf or mati on concerning the actual user such as nane and address, date of

birth, sex, occupation etc. which wll i dent'i f \,
any of a nunber of 15 specific groups, and in the SIWW.QCEMEW gH[Eﬁlon
targeted address information to enable use of e—%+aﬁ5ﬁ+

i nformati on nessage only by nenbers of such a
be added to the control i nformati on nessage by}
thereof 20 in the personal conputer 10, such targetled address
information including at |east one paraneter specjfic
users. Figure 7 shows by way of exanpl e appl
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to one gr

and systemfor the case of a satellite trans- 25 mtted tel evision
programe al readysi®i£lseduth &g tdie audi@reggham osuch widebesignad to

programre may typica
busi ness progri
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As will appear from the following description the method
and system according to the invention have numerous
applications, but in broad terms it is a main object of
the invention to enable control of one or more computer
installations by transmission of a control information
signal sequence of a relatively short duration as part
of an audio and/or video information carrying signal to

initiate certain actions controlled by one or more

Ne

resctored programmes in such computer installations.
3y an audio and/or video information carrying signal is
in this context understood an analog audio and/or video

ignal generated and transmitted by conventional means

n

well as audio and/or video information converted into

A}

and transmitted as digital signals.

in accordance with the above main object the invention
orovides in its broadest aspect a method for initiating
an action controlled by a prestored programme in one or
mqQre computer installations by communication of a
control information message from a control information
generator in a server installation remote from said one
or more computer installations, comprising the steps of

generating said control information message in the
control information generator as a message of alpha-
numeric information,

encoding said message into a signal sequence of a
relatively short duration, '

adding a start indicator signal and an end indica-
tor signal at the beginning an end of said signal

sequence,

" control
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Tﬁeffdncgign of the se{ver Install ation described in the foregoi ng are
performe y a personal conputer 21 |inked to U1¥§H I ~gcor di ng
- RGEMENY, SHEET;

and transm ssi on equi prent shown in the figure om whi ch
television 5 signals are transmtted to the sate|l]te transm ssijon
earth facility synbolically shown by a parabola 2B [r@nu FEBMI98h isijgnal s
are transmtted in conventional way to an i

3

incorporating said signal sequence with said start
and end indicator signals into an overall audio or video
information carrying signal comprising signal parts from
other signal sources than said control information

5 generator,

communicating said overall signal to said one cr
more computer installations,

retrieving said signal sequence from said overall
signal at each of said computer installations,

10 decoding said signal sequence into said message of

alpha-numeric information, and

using said message to initiate said action in each
of said computer installations, said action being of a
duration substantially longer than said relatively shorc

15 duration.

In a relatively simple preferred embodiment the control
information signal sequence may comprise a series of
audio signals representing individual <characters
(letters, digits) of said message of alpha-numeric
20 information, and said start and end indicator signals
are audio signals distinct from said character repre-

senting signals.

The overall audioc or video signal into which the audio
signal containing the control information is incorpor-
25 ated may typically form part'of'a broadcast radio or
television signal. The control information communicated
in this way may be used by any member of the listeﬁing
oxr viewihg public having access. to a personal computer
equipped with means to retrieve and use the control
30 information, including a computer programme in which
certain actions can be initiated by the control informa-

tion.



orbiting satellite 24 retransnmtting the signals to a

user earth

facility as synbolically shown by a parabola 10 25 f AL Qwhhgyggr
television signals are transmtted t hrough -a eabl e fontoqaityv
recei ver 26 |inked wi th user installation. Ap gl ready nentiéhe in
t he descri bed enbodi nent of a control information|mksrgdFE folm of
an audi o 15 signal sequence the user installation may ¢onprise a

personal conputer equi pped with sound cards. The audijo’ Stgnal part ¢f
the tel evision signals can be supplied to4 he user] i nstallati-on—eerputer

27 either by a so-
installation 20 w

cal | ed SCART-cabl e connecting the conputer
Howeyert v-adbt agdrgssedovRomRurbeatipyurdf bFhsi cRPRETEp

the sound from thejh¥ofRe€iNRI mbPUL] SHEBKCEoBYSEEN Bl rougHEERS ﬁffoﬁision
e

m crophone 28 connected with t

sound card i nstal

S

10

e usua m crophone, inlet to
gt per§p8n;4;n€i lcation fngg i

computer installations to identify data for a user of
said installation as belonging to any of a number of
specific groups of persons, where each groups is defined
by at least one common personal data parameter, and the
further steps of adding addressing information to the
message generated by said control information generator
to address at least one of said groups and using the
reconverted massages in the corresponding computer
installations to initiate a prestored computer programme
specific for said group or groups.

In its structural aspect the invention provides a systam

for initiating an action contrxclled by a prestored

- programme in one or more computer installations by

20

25

30

communication of control information from a control
information generator remote from said one oxr more
computer installations, said control infcrmation
generator comprising

means for generating said control information in
the form of a message of alpha-numeric information,

means for encoding said message into a signal
sequence of a relatively short duration,

said control information generator forming part of
a server installation compriéiné

means for incorporating said signal sequence into
an overall audio and/or video information carrying
signal comprising signal parts. from other sources than
said control information generator,

means for adding a start indicator signal and an
end indicator signal at the beginning and end of said

sequence, and

rmation at eac Ogosnggéer
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25 The exanpl e shown in figure 7 of incorporating the AT

i nformati on message into a broad cast television $i BERUACEMENh SHEREr| by
no nmeans limting for the appl i cation of the -meth¢dfand- systen1of;the
i nventi on. Thus, it is perfectly possible to havela vqpy game 30

I ncorporating the control information nmessage recordé¢d n conventlonal

way on a tape which can either be used for |ater {ré&nswssien—oer—be
directly purchased or acquired by users. Evidently it is also possiple

on the
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means for communicating said overall signal includ-
ing said signal sequence with said start and end
indicator signals to said one or more computer installa-
tions, and _

each of said computer installations comprising

means for retr1ev1ng said signal sequence from said
overall signal,

means for decoding said signal sequence into said

message of alpha-numeric information, and

Ql

means for using said message to initiate sai
action controlled in each of said computer installa
tions, said action being of a duration substantially

longer than said relatively short duration.

For tha ahove-mentioned reslativelyv simple embodimant of

n

forming the control infcrmation signal sesquence as
seriess of audio signals said encoding means may comprise
means for converting said message into a series cZ audioc
signals representing individual characters (lstters,
digits) of said alpha-numeric information and said

receiver device may comprise an audio receiver part.

The server installation may form part of a broadcasting
system or it may comprise recording means for recording
the overall audio and/or video carrying signal on a
record carrier, whereby each of said computer installa-
tions must comprise a playback'apbaratus for said record
carrier.

The method and the system according to the invention and
a number of non-limiting applications thereof will be
explained in more detail in the following with reference

to the accompanying schematical drawings, in which

o —
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user side to link the tv set with a video recordi

order
ontr ol
ing the

all -
tion of

29 in

to make an initial recording of the pr ogr amme i inREPPACEMENTgSHEE ¢

i nformati on met hod and perform a pl ayback :of :t I eTjug

5 control information nessage at a later tine: Qbhﬁg L@ éhe
transm ssion of the.control information met hod gs| pdr't P R over|
signal in the formof a television signal limtjn -applHce

t he met hod and the system of the invention. As ghown by way 10 of
exanple in figure 8 another application pos$ibility~——s—touse

transm ssion by way of _tel ephone commruni cati on where the c uter_:
the server installati oﬁlggrg 1céfinBcPERSKRh r&&f@%ﬁcﬁ%%sﬁfgr&éﬂ%ﬁ-%o

connect ed t hrough aceasytouennal of etephepet et ®br khe wohednhyni5 i ncl ude
any type of such networks, with a tel ephone installation 31 connected
with the user installation conputer 32. Also in this case the signal
recei ved by t he usefigerepBondlussrakiest itde Jeneatbion rand nenceding
) of a simple control information containing an
5 audio signal sequence by the method of the inven-

tion;

figure 3 illustrates the retrieval of a simple

audio signal and decoding of the control informa

tion in a computer installation controlled there

10 by;

figure 4 and 5 are examples of single and dual

tone conversion schemes for digit-by-digit conver-

sion of numeric control information into simple

single cr ¢ual tone signals;

15 figure 6 is a graphical representation of

an

example of a control information carrying audio

signal sequence; and

figures 7 ard 8 show practical applications of the

d method and system of the invention in generalized

20 schematical representations.

The schematical representation in fig. 1 shows

an

embodiment of a communication system according to the

invention comprising a server installation 1 transmit

ting an overall signal containing audio and/ or video

25 information such as a conventional analog radio

or

television signal, which is received by a number of user

installations 2, only one of which is represented in the

. figure.



to the conputer
shown in the fig

al ready nentioned in the foregoing the actual - i mpl e

met hod and syste

addition to the 25 dedicated software performing the

control .i nformt

the user interface between the receiver 6 and the ne
9 in the user conputer installation requi e sone for

installation 32 either through a cable 2
ure by being picked up by a m cropho

m of the invention in the user insta

lon retriever and decoder in figure 3 nd_constitutihg

ry 8 and process

software 30 with a stored programe controlling the type of action to be
initiated in respdis&he avkodieent eghewnt r she maims sianftidieRiss k. the

Depending on the aghyaly ald £AL4100bn 1 SHER- ACHRRT JIBY; i fdeandBiyn dbéher ent

forms, e.g. show n
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é%or and encoder 3, by means of which a control informa-
tion message containing a limited number of alpha-
numeric characters is generated and encoded into a
signal sequence of a relatively short duration ;ompdsed
of a series of simple audio signals representing the
individual characters of the message, a device 4 for.
adding or incorporating the control information message
generated by the control information encoder 3 into the
overall signal carrying audio and/or video information
comprising signal parts as indicated by arrow 4A
supplied from other signal sources, not shown, than the
control information encoder 3, and a transmitter device
5 for transmission of the overall signal with the

incorporated control information message.

Correspondingly, the user installation 2 comprises a
receiver device 6 for receiving the overall signal
transmitted by the server installation 1, a control
information message retriever and decoder 7 for retriev-
ing the control information carrying audio signal
sequence from the overall signal received by the
receiving device 6 and decoding this signal sequence
into the original alpha-numeric control information
message incorporated in the overall signal in the server
installation 1, a data proceséor.9 and a memory 8 with
at least one prestored programme controlling the
performance of an action or certain actions initiated
in response to the control information message received
from the server installation 1 as part of the trans-
mitted overall audio or video information carrying
signal.

AMENDED SHEE
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part thereof etc. and the method and system of the IREPERGEMENT SHEEIr
way |limted to any specific type of action to be ihip-eatetdby Lnel
transmtted 5 control information nessage. I n gephe}fal
applications wll be highly dependent on the actua ‘gﬂﬁ@ E?gg of
nmet hod and system of the i nvention.
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pl aying a video recording, starting_a_video

f he

Fig. 2 shows the main parts and illustrates the data and
signal processing in the control information generator

and encoder 3 in the server installation 1.

The alpha-numeric control information message 1is
typically generated by a personal computer 10 controlled
by dedicated software for generation of a message whic

can be incorporated into an overall audio and/or video
information carrying signal and retrieved again from

this overall signal.

The significant information carrying part of the control
information message is entered from the keyboard of the
personal computer 10 in form of a sequence of a limited
number of characters ranging typically from 10 to 1=
characters. -

The alpha-numeric control information message thus
provided is now encoded character by character intc a
series of simple audio signals which may be individuall

composed of single pure tones of different frequencies

representing the individual characters which may be usad
as control information or dual combinations of pure
tones as illustrated by the examples of encoding or
conversion schemes given in figures 4 and 5. Such single
or dual tone signals may be read-out in digital form by
the dedicated software from a fable 11 storing all
possible single or dual tone signals for the individual
characters to be encoded and being addressed from an
address generator lla controlled by the alpha-numeric
information entered from the keyboard of the computer
10.

The digital representations read-out from the table 11

control a tone generator 12 generating single or dual

-

P S



| mport'ant specific uses of the nethod and the system oOf38-the~ireniion,
according to the enbodi nent described in t he for egoilnBERUASEMENTESHEEM! | ol
informati on nethod is transmtted as part of a radi g ST

signal is to allow interactive |listener/viewer parti|ci paq)zmggg
broadcast radio or television programre or interactive|l} C qo

==

bet ween the user conputer installation programe i n¢l 0
i nformati on mnet hods recorded on a record carrier. A typlcal exanpl e of
such use could for exanple be interactive partici patiTomof Tv—vtewer s

in TV entertai nment progranmes |ike the well 20 known "Weel of Fortune”
al | owi ng the persomepesignals ofheduféereohputfaeguescdlesat ("oH o 3

i ndi vi dual part S Ee al@ngshde h, i 1 8Gl-aR& LT At itk i N
the TV show. eﬁéﬂ?%er | ortg(r%t hQ d]mc%l u%éel%s thertar geted trans- 25
m ssion of a contakphamwm¢ oﬁ°%§@hgén§©r§l§§ép¥ll gessagieoyJeofs iFfiSons .

In this applicatigyid ke JRiiodephdsent $x§tEeB AhdiRa dualeahkPacEans @»eused

For direct rrall5|nsgupp11ed to an assembler device 13 in which & start
indicator signal and an end indicator signal are added
at the beginning and the end of the information carrying
sequence, respectively and assembled therewith to form
an audio signal sequence which in this embodiment

10 constitutes the control information message tTo be
incorporated intc the overall signal tc be transmitted
by the server installation 1.

o

and 5 typical encoding or conversion

[1E

In figures
schemes for single tone generation following CCIR/EEA
15 standards and for a dual tone implementation, rsspect-
ively, are shown. The tables in the figures Indicate tias
individual audio frequencies assigned tc numsrical
characters (digits) 1 to 0 as well as to the start and
end indicator signal’s described above and to a rspea:
20 indicator signal to be explained in ths following for
the 51ngle tone mode (figure 4) and the dual tons mode
(figure 5) in which the individual audio signais are
combinations of a low frequency tone and a high fre-

quency tone.

25 In the described embodiment of the method and system of
the invention where the control information message may
typically be incorporated into broadcast radio and
television programmes the control information message
will typically appear at the site of the user installa-

30 tion in the form of an audible beeping sound signal
sequence. In order to achieve a short response time and
to avoid inconvenience it is, therefore, an essential

feature of the invention that the overall duration of



or advertising, e.g. by having users of a selected graqup acquiring o
purchasi ng a progranme, controlling one or 30 nore act|i QERLACEMENTtISHEET 1 n
response to the control - i nformati on nessage, recordegreoma~convent+onhal
corfput er record carrier such as a CD-ROM and then gdqressi

18 persons belonging to the specific group with a cortr@?%m tfon
message which could be transmtted e.g. as a part of T\ comercial ¢ér
by direct tel ephone -

10
the control information is relatively short, preferably

less than 5 seconds.

On the other hand, the individual single or dual tone

signals generated by tone generator 12 must have a
S duration long enough to be cleariy detectable without

confusion in the user installaticn. To accomﬁlish this

the individual single or dual tons signals must prefer-

ably have a duration in the range from 30 to 150 ms and

for practical purposes a duration of 85 ms has proven
10 to be suitable.

The start and end indicator signals added to the

information carrying part of the control information

message must be clearly distinct Zrom the tone signals

representing the individual characters of the alpha-

15 numeric information. Such a distiaction can easily be

- obtained in a simple way by giving these indicator

signals a frequency distinctly different from the

frequencies of the character reprssenting tone signals

and/or a duration which is significantly longer than the

20 duration of the latter , a convenient duration of the

indicator .signals being in the range from 200 to 600 ms

with 450 ms as a suitable value for practical purpose.

Thereby, within the recommended maximum overall -duration

of 5 seconds a control informaﬁioh message may be formed

25 which in addition to the start and end indicator signals
may comprise from 10 to 150 individual characters.

In order to avoid confusion when the same characters is
repeated several times in an uninterrupted part sequence
of the total control information message, it is pre-
30 ferred that the tone signal representing such a repeated

character is replaced at every second occurrence in such

AMENDED She



compuni cati on.

reference to figure 7 it is evident that the broadcast
the control information nessage is transmtted need rﬁﬁptﬁgéhgéN%B& SI

5 For the exanple described in the foregoing with

ich
on

sighal, but could al so be a radio signal containingfofly audio inf o=r -
10 tion. It is.further within the scope of the inyehtigpreg Q98! yi

the nmethod and systemto two-way conmuni cati on between a server

instal lation and one or nore user conputer i nstal | aji é&ns—tTTSUCh a chse

dedi cated software 15 perform ng the functi dds of the ¢ontrol informatj

- generator and encoder on the server side as well as the control
i nformati on’ ret ri @nerurint ekrepleed opaxtte geagrencesible AUSEPBE1iplesesReddt h

in the server insighkakieR #dnal PRI HE! haldiHyle or dual tone
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signal of a frequency different from any of the fre-
quencies assigned to the character representing signals,

but of the same duration as these signals.

Figure 6 shows in a graphical representation an example
of an audio signal sequence as supplied by the control
information generator and encoder 3 by generation of
individual character representing tone signals in
accordance with the single tone scheme shown in figure
4 and representing a very simple control information
message composed entirely of numerical characters
"0111234489". The start, end and repeat indicator
signals are denoted by S, E and R respectively. As will

appear the complete audio signal sequence will have the

character of a short beepirig sound in the example shown

with a duration of approximately two seconds.

In order to permit a detection of a transmission error
in the user installation it may further be preferred
that a relatively simple validation parameter is added
to the transmitted control information signal sequence.
In the simple case explained above of a message composed
of numerical characters only such a validation parameter
may be formed e.g. by repeated summation of the individ-
ual digits of the numerical méssége into a single digit
which may, in principle, be encoded into a tone signal
in the same way as the real characters of the control
information message. To allow distinction of the
validation parameter tone signal from the character
representing tone signals the former may e.g. be
assigned a predetermined location within the signal
sequence, e.g. as the first tone signal after the start

indicator or, as shown in the example in figure 6, where

P E e
-.-.u.:;__,

L
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20 Wereas the nethod and system of the invention has beg# Hﬁ%@&

n;
the foregoing nainly by way of the enbodi- ment i nvol iﬁ@F _ ET’E
control information nessage into an audi o signal sequ € and retrievilng
t he original control information message on the user sjde 8% PEBMIBdiing
such a transmtted audi o signal sequence, the inventio s not limted
to this, since the control ~information nmessage coul d bg ereodedTnto
ot her si gnal forms such as a digital signal, eventually in encrypted
or conpressed form and incorporated in an D¥erall 30 sigmar carrying audio
and/ or video information in digital form

the validation parameter V calculated in accordance with
the summation described above will be 4, as the last

tone signal before the end indicator.

In figure 3 the control information message retriever
5 and encoder 7 of the user installation 2 in figure 1 is
shown in further detail. The overall signal transmitted
from the server installation 1 and received by the
receiver 6 in the user installation is supplied to a
start and end indicator signal detector 14. By detection
10 of a start indicator signal the following signal
sequence is supplied to a sampling device 15 in which
the received audio signal components are converted into
digital PCM' (pulse code modulated) data which are
suitable for further analysis in the retriever and

15 decoder 7. ' -
The PCM data from the sampling device 15 are processed
in a device 16 by Fast Fourier Transformation (FFT) and
supplied to a freguency spectrum analyzer 17 detecting
the frequencies of the individual components of the
20 sampled signal sequence and thereby regenerating the
individual character of the original alpha-numeric
control information message generated in the server
installation 1. The data stream resulting from the
frequency spectrum analysis is supplied to a message

25 assembler 18 forming the original message.

The output data sequence from frequency analyzer 17 will
also include the validation paraﬁeter and is supplied
in a device 19 to a validation check performing for the
individual characters of the data sequence a validation
30 to calculate a validation parameter in accordance with
the same calculation as used in the server installation
1 and comparing this calculated validation parameter-
with the wvalidation parameter transmitted from the



19 . One type of highly actual applications of the metho ! -
the i nvention which could be foreseen are uses ‘in whichit éﬂé@ﬁﬁgﬂfﬁgkﬁf

initiated by the transmtted control i nformati on nessagg¢ ijnvol ves 't he

est7abl i shnent of

“"Internet"” or simlar types of conmputer networks. For eqarple, in the

5 conmuni cati on between the user installl 4ti®pn FEB 199&

broadcasting of news on TV or radio this application w ||l ‘*artowprovidi ng
the user with access to nore in-depth background infor ion incorporate
10 e.g. in a honepage for the news station By transmtting a control
i nformati on nmessage during the transm ssion of a specific news item
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server installation as part of the control information
message. This comparison is performed after detection
of the end indicator signal by detector 14.

Only by a positive result of the validation check in
device 19 the assembled control information message a
is passed on to the data processor 8 of the user
computer installation.

It is important to note that in practice the functions
of all devices 10 to 13 of the control information
generator and decoder 3 in the server installation 1 and
all devices 14 to 19 in the control information
retriever and decoder 7 of the user installation 2 may
be software-implemented in a personal computer, so that
these devices will normally not appear as individual
structural coﬁponents of the system of the invention.

in the described embodiment of a control information
message in the form of an audio signal sequence a
personal computer equipped with a sound card may be
used. In the server installation the sound card will
perform the function of the tone generator 12 and in the
user installation 2 the sound card will perform the
functions of the detector and sampling devices 14 and
15.

In the method and system described so far and in the
case where the control information message is incorpor-
ated in a broadcast radio or- television signal the
control information message will be received and
processed by any member of the listening or viewing -
public in possession of a personal computer with a sound
card and the dedicated software necessary for performing
the functions of devices 14 to 19 of the control

AMENDED SHEET
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20 . PATENT CLAI M5 1. An tﬁEPgAéEMENT%HIﬁII iIng
an action controlled by a prestored progranme in one —e—kuLe omjutier
installations (2) by comunication of a control inforng- |5 tion nessagsq
froma control information generator (3) in a server| ijnsOdl FEBi®98 r ¢
fromsaid one or nore conputer installations, conprilsijng the steps of
generating said control information nessage in the lontrol 1 nformaiio

generator (3) as a nessage of al pha- 10 numeric i nforndatian
encodi ng said nessage into a signal sequence of a
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information retriever and decoder 7 of the user instal-
lation 2.

According to an important further dévelopment of the
method and system of the invention it is also possiblie,
however, to transmit the control information messége
by a targeted transmission to specifically selected
groups of users or even a specifically selected individ-
ual.

To accomplish this the control information retriever and
decoder 7 of the user installation 2 may as shown in
figure 3 include a memory part 20 with stored perscrnal
information concerning the actual user such as zame and
address, date of birth, sex, occupation etc. which will
identify the user as belonging to any of a number of
specific groups, and in the server installation targezad
address information to enable use of the transmitcad

control information message only by members of suck a

information message by the initial generation thersof
in the personal computer 10, such targeted addrsss
information including at least one parameter specific
to one group of users.

-Figure 7 shbws by way of'example application of the

method and system for the case of a satellite trans-
mitted television programme already referred to in the
foregoing. Such a television progfamme may typically be
a tv entertainment show or an educational or business
programme, but the abplication_ possibilities are
numerous and in no way limited to such types of pro-
grammes.



rel atively short durati on, adding a start indica
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end i ndi ca- tor signal at the beginning an end of sai

sequence, i ncorporating said signal sequence wit _ ”*”?md
end inditator signals into an overall audio or video 1 ntor ' i
carrying signal conprising signal parts from ot her si gn4l @iﬁ@;‘” hin|

said control information 20 generator (3), co n

overall signal to said one or nore conputer installatijons (2),
retrieving said signal sequence fromsaid owérall sig rd
conputer installations (2), 25 decodi ng said signal sequence into said

message of al pFhentwect ton bt semveaninstallatiomidapariheddsssfe to
initiate said acti | ' Last | 1( ) nkeal d
action being Of%%eg&?g??%ﬁe%ebﬁft%ﬁ%%bﬁ}; I %lgéé?ﬁtﬁa%#g’it#d&??ati \!}el %
short duration an§oc6APVEBEAGRAKTBY MRTIFABIhaNG KARNSHE SS10nn PEHARIES

contained in saighownCOAlERE £i1E BY GOBy sefBFFFHBm which television
5 signals are transmitted to the satellite transmission
earth facility symbolically shown by a parabola 23 from -
which signals are transmitted in conventional way to an
orbiting satellite 24 retransmitting the signals to a
user earth facility as symbolically shown by a parabola
10 25 from which the television signals are transmitted
through a cable connection to a tv receiver 26 linked
with user installation.

As already mentioned in the described embodiment of a
control information message in the form of an audic

15 signal sequence the user installacion may comprise a
personal cémputer equippéd with sound cards. The audio
signal part of the television signals can be supplied
‘to the user installation computer 27 either by a so-
called SCART-cable connecting the computer installation

20 with the tv-set or as shown in the figure by picking up
the sound from the tv receiver loud speaker system by
means of a microphone 28 connected with the usual
microphone inlet to the computer sound card installa-
tion.

25 The example shown in figure"7.of incorporating the
control information message into a broad cast television
signal is, however, by no meahs limiting £for the
application of the method and system of the invention.
Thus, it is perfectly possible to have a video programme

30 incorporating the control information message recorded
in conventional way on a tape which can either be used
for later transmission or be directly purchased or
acquired by users. Evidently it is also possible on the



2. A method as clained in claim1, wherein said si gnal sequence

conprises a series of audio signals representi-ng indiv dhEE
of said nessage of al pha-nuneric information, -and said Lﬁe@ﬁﬁ?ﬁ

21+ i ndi cat or

representing signals. 3. A nethod as clained in clafmQ7 &EB1998
wher ei n said relatively short duration of said signal s$e
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signals are audio signals. distinct fromséid char act

juence

er

16

user side to link the tv set with a video recording
apparatus in order to make an initial recording of the
prbgramme incorporatihg the control information method
and perform a playback of the programme including the

control information message at a later time.

Neither is the transmission of the control information
method as part of an overall signal in the form of a
television signal limiting to the application of the
method and the system of the invention. As shown by way
of example in figure 8 another application possibility
is to use transmission by way of telephone communication
where the computer 29 in the server installation is
connected with a telephone installation 30 connected
through a conventional telephone network, which may
include ény type'of such networks, with a teiephone
installation 31 connected with the user installation
computer 32. Also in this case the signal received by
the user telephone installation 31 may be transmitted
to the computer installation 32 either through a cable
connection or as shown in the figure by being picked up
by a microphone 33.

As already mentioned in the foregoing the actual

implementation of the method and system of the invention
in the user installation will in addition to the
dedicated software performiné the function of the
control information retriever and decoder in figure 3
and constituting the user interfacé between the receiver
6 and the memory 8 and processor 9 in the user computer
installation require some form of application software
with a stored programme controlling the type of action
to be initiated in response to the received control
information message. Depending on the actual application

such actions may take many different forms, e.g. showing
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5'is I éss than 5 seconds.

wherei n each

audi o sound signal taken froma table of representa-
pr edet er mi ned audi o sound signals. 10 5. A nethod a

4, wherein said

sound signals conprising pure tone signals of separate
conbi nati ons thereof.
each of 15 said tone signals or conbinations7has a durati
ns. 7. A nethod as clainmed in claim4, 5 or 6, wh

4. A nmethod as clained in claim3,
information character of said nessage is

representations control the generation df

6. A nethod as clained in c]a
to

I equenC| es or

1

t he

retrieval of saia spiig:ta.iraecp,ﬂeabcfmg:cmwiées seoprdngg, sbarts'am@ 3i vpfleo

audi o sound sign
spectrun1ana|y3|
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control information message.

In general user applications will be highly dependent
on the actual field of use of the method and system of
the invention.

Important specific uses of the method and the system of
the invention according to the embodiment described in
the foregoing where the control information method is
transmitted as part of a radio or television signal is
to allow interactive listener/viewer participation in
a broadcast radio or television programme or interactive
communication between the user computer installation
programme including the control information methods
recorded on a record carrier. A typical éxample of such
use could for example be interactive participation of
TV viewers in TV entertainment programmes like the well
known "Wheel of Fortune"® allowing the person operating
the user computer installation to take individual part
in the game alongside with the direct participation in
the TV show.

Another important field of usé is the targeted trans-
mission of a control information message to specific
groups of persons. In this appliéation, the method and
system of the invention can be used for direct mailing
or advértising, e.g. by having users of a selected group
acquiring or purchasing a programme, controlling one or
more actions to be taken in response to the control

information message, recorded on a conventional computer

‘record carrier such as a CD-ROM and then addressing



9" Améthod as clainmed in any of clains 4 to 7, wherein a repeat

I ndi cat or audi o sound signal distinct from any- of said

audi o signals is substi- tuted for said audi o -sound sign ngbg@@!ﬁ?ﬂEEr
second 30 occurrence of a character in an uninterrupted pa sequence
of identical characters within said nessage. 10. A Tet012)(FE£s1998
claimed in clains 6 and 9, wherein said repeat indicatér{signal is a
tone signal having the sanme duration as said pure tonej}signal or

conbi nations, 35 but .a frequency differents from the Urequency .or
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persons belonging to the specific group with a control
information message which could be transmitted e.g. as
a part of a TV commercial or by direct telephone
communication. '

For the example described in the foregoing with
reference to figure 7 it is evident that the broadeast
signal with which the control information message 1is
transmitted need not be a television signal, but could
also be a radio signal containing only audio informa-

tion.

It is further within the scope of the invention tc apply
the method and system to two-way communication bstween
a sexver installation and one or more user computer
installations. In such a case dedicated soitwafe
performing the functions of the control information
generator and encoder on the server side as well as the
control information retriever and decoder on the user
side must be present both in the server installation and

the user installation.

Whereas the method and system of the invention has been
described in the foregoing mainly by way of the embodi-
ment involving encoding the control information message
into an audio signal sequence and retrieving the
original control information ﬁessage on the user side
by decoding such a transmitted qudio signal sequence,
the invention is not limited to this, since the control
information message could be encoded into other signal
forms such as a digital signal, eventually in encrypted
or compressed form, and incorporated in an overall
signal carrying audio and/or video information in
digital form.
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22  “frequencies of any character representing tone signal
conbi nati ons thereof. 11. A method as cl gi ned: ikh
wherein said start and end indicator signals have aldﬁ #’ﬂﬂﬁﬁﬁﬂ%‘ﬁﬁh is
substantially | onger than the duration of said purelt ne signals
12. A nethod as claimed in claim1l, wherein said dyr dt i @d 25%6‘('0
ns. 13. A nmethod as clained in any of claim1 tlo}12, 10 whereif
val i dation signal is added to said signal seqguence 3 a validation
check is performed on the reconverted alpya-nunerical __inofornation—ih-
each of said conputer installations (2). 14. A method as cl ai ned

in any of clainms dné &yl oEOhWGRLY @c@@aﬂ %Iféétﬁéﬁ@&if fthéY&lerdd ghaa
br oadcast radi o or tellﬁg Si Qn Si thod as clained in

o wher o resten Gtk 2R Bnflfn yhich couldind) fhyhRer 8rénapas
sequence t o i demtwHiclanheobcaionnheit dte® ssaghesupphisaristied eaontrol

s information message involves the establishment of

5 communication between the user installation and the

- "Internet" or similar types of computer networks. For
example, in the broadcasting of news on TV or radio this

application will allow providing the user with access

to more in-depth background information incorporated

10 e.g. in a homepage for the news station by transmitting

a control information message during the transmission

of a specific news item.
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20 multitasking
to 13, wher ei

vi deo signal on

installations (2)

prior to the
clainmed in any d
information is
30 identify dat3

of a nunber of 9

] each*of sai d
25 of sald record carrier

system 16. A in any of clains 1
n said overall si gnal r[m iillﬂ’m IWrded a ﬁﬁ’AgrBEEN
Igperf
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retrieval of sajd}signal sequence. 17. A net ho

f {clGV RERA99815) of 16, wherein person identificati on
provi ded at _eagh of said conputer installations (2) to
Tor a user of ¢$aid instgldation as bel ongi ng to any
pecific graups.of persons, where each groups is defined

by at | east one

t he steps of adding aqprQESIggt

said control inf
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common personal daPATpNTacRR&EMS and further conprising

%18{1%5@ 197 ¢4 riRg 3% RIS AGNSALRd by

or mat i oh ‘generato
by a prestored programme in one or more computer

installations (2) by communication of a control informa-
tion message from a control information genérator (3)
in a server installation remote from said one or more
computer installations, comprising the steps of

generating said control information message in the
control information generator (3) as a message of alpha-
numeric information,

encoding said message into a signal sequence of a
relatively short duration,

adding a start indicator signal and an end indica-
tor signal at :the beginning an end of said signal
sequence,

incorpcrating said signal sequence with said start
and end indicator signals into an overall audio or video
information carrving signal comprising signal parts from
other signal sources than said control information
generator (3),

communicating said overall signal to said one or
more computer installations (2),

retrieving said signal sequence from said overall
signal at each of said computer installations (2),

decoding said signal sequence into said message of
alpha-numeric information, and

using said message to initiate said action in each
of said computer installations (2), said action being
of a duration substantially longer than said relatively
short duration.

2. A method as claimed in claim 1, wherein said
signal sequence comprises a series of audio signals
representing individual characters of said message of
alpha-numeric information, and said start and end

his Sheet Has Beéen RTlaced
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prestored conputer programme specific for* ¢sdid dup* or gr oS

18: A nethod as clained in claim 14 or 15, mhereln the adtilon initiated

by said nmessage conprises interac- tive listener/viewer parlti8i/pBEBRBNn

a broadcast radio or television progranme. 19. A jpet hod as

clainmed in claim16, wherein the 10 action initiated by said nessage _
conprises interactive comuni cati on betwegn the programelstored-on—sai-gee—
record carrier and said conputer installation. 20. A nmethod as

clainmed in clai mifddibaternsidmals are audio signals. distinct from said
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character representing signals.

3. A method as claimed in claim 1 or 2, wherein
said relatively short duration of said signal sequence
is less than 5 seconds.

4. A method as claimed in claim 3, wherein each
information character of said message is encoded into
an audio sound signal taken from a table of representa-
tions of predetermined audio sound signals.

5. A method as claimed in claim 4, wherein said
representations control the generation of distinct audio
sound signals comprising pure tone signals of separate

frequencies or combinations thereof.

(o}
th

6. A method as claimed in claim S, wherein each

w
(o]

said tone signals or combinations has a duration o:f
to 150 ms. S |

7. A method as claimed in claim 4, 5 or 6, whersin
the retrieval of said signal sequence comprises sampling
of said simple audio sound signals into digital PCM data .
and performing a frequency spectrum analysis of said PCM
data.

8. A'method as claimed in claims 5 or 6 and 7,
wherein said PCM data are subjected to Fast Fourier
transformation prior to said frequency spectrum analy-
sis.

9. A method as claimed in any of claims 4 to 7,
wherein a repeat indicator audio sound signal distinct
from any of said predetermined audio signals is substi-
tuted for said audio sound siénal at every second

.occurrence of a character in -an uninterrupted part

sequence of identical characters within said message.
10. A method as claimed in claims 6 and 9, wherein
said repeat indicator signal is a tone signal having the
same duration as said pure tone signal or combinations,
but a frequency different £from the frequency or




actiort initiat ed py sai d nessage c.orrpri ses direct 15 mailin unmmmnmmﬂll
}ﬁrgﬁ;egftglgP%BOT ?gb@gﬁﬂﬁﬁ&T i 920?32 way ébnnuﬁ}caﬁlg§ *isteffected *

bet ween sai d sqvdr installatio nd any of sdi.d conputer installa- 20
tions. 22.| A s@FtEEB998i ni §i ating an action controlled by a
prestored progra i n one or nofel conputer installations (2) by

comuni cation of don tion froma control information _
generator (3) re e 25 fromsaid ome or nppe conmputer installations, said
control information generator (3) conprising means (10) for
generati ng sai d foegtuesiciied ooffabhgn charattidie quﬂ?@énaiﬂggj&ag@ @fi nal

al pha-nuneric i pforimahl s (11, 12) for encoding said nessage
into a 30 si gnal%zis)equenlg{eato O%lsrte Eid rvely short duration, sai d
control information dédnefamath®) amatiaigngghrin cladfmsa Isemdess,i wakakliat i on
(1) conprising saiqg stQ@@n§nﬁ4)rﬁPr ?&QQ&?BEaE'ggéiychéU@ngldﬁ%ﬁﬁ?@ﬁe

i ntto an overall audi o and/or vi eo information ¢
which is substantially longer than the duratlon of said

pure tone signals.

12. A method as claimed in claim 11, wherein said
duration is 200-600 ms.

13. A method as claimed in any of claim 1 to 12,

10 wherein a wvalidation signal is added to said signal
sequence and a validation check is performed on the
reconverted alpha-numerical information in each of said
computer installations (2).

14. A method as claimed in any of claims 1 to 13,

15 wherein said overall signal forms part of a broadcast
radio or television signal.

15. A method as claimed in claim 14, wherein an
identification signal is added to said signal segquence
to identify any of a number of message suppliers in a

20 multitasking system.

16. A method as claimed in any of claims 1 to 13,
wherein said overall signal forms part a recorded audio
and/or video signal on a record carrier available at
each of said computer installations (2) and a playback

25 of 'said record carrier is performed prior to. the
retrieval of said signal sequence.

17. A method as claimed in'any of claims 14, 15 or
16, wherein person identification information is
provided at each of said computer.installations (2) to

30 identify data for a user of -said installation as
belonging to any of a number of epecific groups of
persons, where each groups is defined by at least one
common personal data parameter, and further comprising
the steps of adding addressing information to the

35 message generated by said control information generator
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(3) to address at least one of said groups and using the
reconverted message in the computer installations (2)
to initiate a prestored computer programme spec ific for
said group Oor groups.

18. A method as claimed in claim 14 or 15, wherein
the action initiated by said message comprises interac-
tive listener/viewer participation in a broadcast radio
or television programme.

19. A method as claimed in claim 16, wherein the
action initiated by said message comprises interactive
communication between the programme stored on said
record carrier and said computer installation.

20. A method as claimed in claim 17 wherein the
action initiated by said message comprises direct
mailing or advertising targeted to any of said spescific
groups. ' . '

21. A method as claimed in any of claims 1 to 18,
wherein a two.way communication is effected between said
sever installation and any of said computer installa-
tions.

22. A system for initiating an action controlled
by a presfored programme 1in one or more conmputer
installations (2) by communication of control informa-
tion from a control information generator (3) remote
from said one or more computer installations, said
control information generator (3) comprising

means (10) for generating'said control information
in the form of a message of alpha-numeric information,

means (11, 12) for encoding.said message into a
signal sequence of a relatively -short duration,

said control information generator (3) forming part
of a server installation (1) comprising

means (4) for incorporating said signal sequence

into an overall audio and/or video information carrying

C A -
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tions *(2), and 10 each of said conputer installati OHSH | III
means (7) for retrievifd 2] fn equence from said mnmumnﬂ
nmeans (15 - 19) for d cgﬁ?%gigg Sﬁgﬁal sequence i nt g sai dc nmelssage sof *
al pha- nuneri c i nformatj gn, and 15 feans: (9)-.f.or using said. message to

I

initiate said actiagn |coQr BEBeW98 n jedch of said conput{r

tions, said action beijng of a durationf qubstantially I nBHﬁSStH%%@E\S QF%N
relatively short uratton and dqonprising informdlion than

the information contained in said cdntrpé informati on nessage.
23. A systemas clainmed in claim22. wherein said 20 encodi ng neans (11,
12) conprises neassghal eowpdising signal npasagefromooahser sesroksautian

signal s representiogy. cohBbY! il ghelaGt LR BLespl dap) pha-numer i c

i nformati on és an audio
recei ver device (6). ZfBEans (2234)_ ﬁms;asidamaa@ @It@ntedndmcelt@irrrszgnakhénéi n

sai d relativel yn SO t R AIHAN sl 3%t BRN Re S5EPWISi ng and end of said
5 sequence, and '
. means for communicating said overall signal includ-
' ing said signal sequence with said start and end
indicator signals to said one or more computer installa-
tions (2), and
10 each of said computer installations (2).comprising
means (7) for retrieving said signal sequence from
said overall signal,

means (15 - 19) for decoding said signal sequence
into said message of alpha-numeric information, and

15 means (9) for using said message to initiate said
aétion controlled in each of said compuﬁer installa-
tions, said action being of a duration substantially
longer than said relatively short duration.

23. A system as claimed in claim 22. wherein said.

20 encoding means (11, 12) comprises means for encoding
said message into a series of audio sighals representing
individual characters of said alpha-numeric information
and said retrieving means device comprises an audio
receiver device (6).

25 ° 24. A system as claimed in claim 23. wherein said
relatively short duration less than 5 seconds.

25. A system as claimed in claim 24, wherein said
encoding means (11, 12) comprises means for encoding
each information character of said message into a

30 representation of an audio sound signal, a table (11)
of representations of predetermined audio sound signals
identifying each such information character, and means
(11A) for addressing said table to read-out a specific
representation of a sound signal identifying said

35 character.

Sheet Has Been Reilaced
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25., A'systemas clained in claim?24, wherein said encodln
12) conprises neans fo gm@tmgm SH%ET‘hl I nformati on char a¢t ﬂgﬂmmgwlll " IIII

nmessage into a 30 repr alidi o- sound si gnal.,
of: representati ons of prédeterm ned aufip so_und ‘signal s | dent i fying each
such information charagt ¢r,0 ArkEBrAMEs (11A) for addressing said table to
read-out a specific’ representation pfla sound signal identifying said 35
character. ' 25

25

26. A system as claimed in claim 25, wherein said
encoding means comprises a tone generator (!2) con-
trolled by representations read-out from said table (11)
for generating pure tone signals of separate frequencies
- S or combinations thereof. |

27 A system as claimed in clalm 25 or 26, wherein
said retrieving means. (7) at each of said computer
installations (2) comprises means (15) for sampling of
said audio sound signals into digital PCM data and a

10 frequency spectrum analyzer (17) to perform a frequency
spectrum analysis of said PCM data.

28. A system as claimed in claim 27, wherein said
PCM data are supplied to means (16) for performing a
Fast Fourier Transformation prior to said £frequency

15 spectrum analy51s

' 29. A system as claimed in any of claims 25 to 28,
wherein said control information generator (3) comprises
means for generating a repeat indicator audio sound
signal distinct form any of said predetermined audio

20 signals and means for substituting said fepeat indicator
signal for said audio sound signal at every second
0ccurrence. of a character in an uninterrupted part
sequence of identical characters within said message.

30. A system as claimed in any of claims 22 to 29,

25 whérein said server installation (1) comprises means for
adding a validation signal to said signal sequence and
each of said computer installatioﬁs (2) comprises means
for performing a validation check on said reconverted
message. '

30 31. A system as claimed in -any of claims 22 to 30,
wherein said server installation (1) forms part of a
broadcasting system for radio or television signals.

32. A system as claimed in claim 31, wherein said
broadcasting system comprises means for adding an

35 identification signal to said signal sequence to
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26. A'systemas clained jin_claim?25
conprises a tone gener atjoREP(ACEMENINSHEET
read-out from said tabl ¢ ~geRernat-i ng-pure tone signals
separate frequencies 5 jor \(,:\ﬁgbégétlggs er-eof . 27. A system as
clainmed in claim?25 or 26, r&ER 19 d retrieving neans (7) at each of
sai d conputer I nSt al |jatlior es neans (15) for sanpling of
sai d audi o sound signal sfinto digital- PCM{dat a and a ‘10 frequency spectrum
anal yzer (17) to perforn egé¢rum anal ysis of said PCM dat a.
28. A systemas clained in claim27, wherein said PCM data are supplied
to nmeans (16) forlcp@:utfm}m' agya of ERastunissif | Of Tessgy MBUPPR ipKisOrin oasaid
frequency 15 spectrﬁ QF%SIS ' 29. A systemas clained in any of
clainms 25 to 28, %a?%ls%%rﬂtrol i nformati on generator (3)
conpri ses means for3;1eriersatstragn &g ededmedhdinc angr ofudileigsudd to §Dgnal
di stinct form any ﬁ’éréﬂ‘l% 3‘99@&%@ oo 2046105 50 698D AL STBEBS rE2hg
substltutlng sai repeat

; 5 means for recording said overall signal on a record

L carrier and each of said computer installations (2) com-

prises a playback apparatus for said recorded overall
signal.
34. A system as claimed in any of claims 22 to 33,

10 wherein each of said computer installations (2) com-
prises means for storing person identification informa-
tion to identify data for a user of said installation
as belonging to any of a number of specific groups of
persons, where each groups is defined by at least one

15 common personal data parameter, and said serxrver instal-
lation comprises means for adding addressing information
to said message to address at least one of said groups.

35. A system as claimed in any of claims 22 to 34
wherein each of said computer installations (2) com-

20 prises a memory (8) of prestored computer programmes and

means (9) for wusing said reconverted message to

initialize one of said prestored computer programmes.
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within said nessage. 30. A systjem as cl alﬁedclnLany of ol ains
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sai d reconverted assage 30 31. A systemas clainmed in any of
wherein said server installation (1) fornms part of a
broadcasting systemfor radio or televis#dn si gnal s.
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32. A system

as clained in claim31, wherein sai casting system conpri ses neans
Arenro cRA368ST 19, © P

for adding an 35 identification S|§
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si gnal sequence to
1. A method for initiating an action controlled

by a prestored programme in one or mors computer

installations (2} by communication of a control informa-

tion message from a control information gensrator (3)
in a server insczllation remote from said one or more
computer installations, comprising the steps of

-y

generating said control informztion message in the

control information generator (3) as a messags of

m

lpha-
nuneric information, - _

encoding said message into a signal sequencs of a
relatively short duration,

adding a start indicator signal and an end indica-
tor signal at :he beginning
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saguence,

incorpcrating said signal secuence with saic star:
and end indi:atcr signals into an overasli audio
information carrying signal comprising signal parcs from
other signal scurces than said contxsl information
gensrator (3},

communicating said overall signal to said cne or
more computer installa tlons'(2),

retrieving said signal sequence ir rom said overall
signal at each of said computer installations (2},

) decodlng sald signal sequence into said message of

alpha-numeric information, and .

using szid messsage to initiate said action in each
of - said compute*'installations (2), .said action being
of a duratcion substanCLally longex than said relatively

short duration and comprising information other than the
information contained in said™ contro% information

message.

2. A method as claimed in claim 1, wherein said
signal sequence comprises a series of audio signals
representing individual characters of said message of
alpha-numeric information, and said start and end
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26 identify any off—z—rumber- essqge suppliers in a mul titasking
system 33. A|sYSPbiREENd| BiiFRdd |in any of clains 22 to 30,

wherein said server instfalTation (1) ¢ofprises recording 5 neans for
recordi ng said overall| di gp@ldm_n 1999 e¢ond CﬁSﬁb@ﬂ'tﬁ@h@@Ph1@le§|§| %99
conput ef installationg ( ) com pr| s¢s a playback apparatus for 'sard
recorded overall . sijgrtat= 34, |A systemas clained in any of
clains 22 to 33, 10 wierein each of sai§ conputer installations (2) com
prises neans for storing person rdentitication inforna- tion to identify
data for a user of said installation as* bel onging to any of a nunber of

speci fic groups @fgnal RRAEMISinYNELSn LA HOUNRM Seliel 886-BYsatndcast one

said control information generator (3),
meanS'(lB) for adding a start indicator signal and
an end indicator signal at the beginning and end of said
S sequence, and
means £or communicating said overall signal includ-
ing said signal sequence with said start and end
indicator signals'to said one or more computer installa-
tions (2), and . _
10 . each of said computer installations (2) comprising
means (7) for retrieving said signal sequence from
said overall signal,
means (i3 - 19) for decodinc said signal saquence
into said message of alpha-numeric information, and
1s means () for using said message to initiate said
action contrglled in each of said compuéer installa~
tions, said action being of a duration substantially.
longer than said - rélatively 'short duration and
comprising information other than the information
contained in said controllinform§tion message. '
23. A system as claimed in claim 22. wherein éaid
20 encoding means (i1, 12) éomprises msans for'encoaing
. said message into a series of audio signals representing
individual characters of said alpha-numeric information
and said retrieving means device comprises an audio
receiver device (s).

25 24. A system as claimed in claim 23. wherein said

relatively short duratlon less thqn S seconds.

25. A system as claimed in claim 24, 'wherein said

encoding means (11, 12) comprises means for encoding

each information character of said message into a
30 representation of an audio sound signal, a table (11)
of representations of predetermined audio sound signals
identifying each such information character, and means
(11a) for addressing said table to read-out a specific

~ representation of a sound signal identifying said
35 character.
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15 common personal data paraneter, and said server instal- lati QPne, cop +
conpri ses nmeans for addi ng addressing information to said nessa 2 9 ANNENES A
address at |east one of said groups. _ 35. A systemas cl ai @;§'£,§ﬁg§@-y§m€
of clains 22 to 34, wherein each of said conputer i nstaldl a iﬂil‘ﬁi 6’)(9)com

20 prises a ne ) of prestored conputer programes an w S
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(57) Abstract

A contyol information message is communicated from a control
information generator and encoder (3) in 2 seérver installation (1) to
one or more computer installations (2) by encoding the message into
a signal sequence of a relatively short duration, which is incorporated
into an overall audio or video' information carrying signal and
transmitted to the user computer installation through a wired or
wireless transmission media. In the user computer instsllations the
received signal sequence is retrieved from the overall signal and
decoded into the original message which is then used to initiate an
action controtled by a prestored programme in the user computer
installation (2).
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