The primei pal subject-matter of the present invention is a device and a
précess for transmitting or storing information optimsing the use of the
pass-band. For many years, efforts have been made to transmt higher and
hi gher information rates. For exanple, for information transm ssions by
ragi o, the usetof anplitude nodul ati on-amd-frequency nodul ation | eads to
t he~vuse of higher and hi gher carrier frequencies. Phase- nodul ati on
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On the one hand, to be able to decode the phase-modulation coded

information, at reception, it is essential to have access to a

stable phase reference. Thus, it is essential to obtain perfect

synchronisation of the clocks at transmission and reception. For

a given frequency of the carrier wave, the information rates that

can be transmitted depend on the stability of the clocks and on
) the precision of the phase comparators.

Oon the other hand, the performance of phase-modulation data
) transmission devices is limited by multiple echoes. In fact,
v when using coherent waves, multiple echoes are likely to inter-
fere with the direct signal and disturb the reception.

Information transmission devices are known from the following
documents: IEEE Transactions on Communications - Part I, volume
COM-28, no 9, September 1980, IEEE, (New York, US), D.M. Grieco:
"The application of charge~coupled devices to spread-spectrum
systemns", pages 1693-1705, US-A-4 178 549, Ericsson Review,
volume 58, no. 3, 1981, (Stockholm, SE), E. Lundblad: "Contact
RL400O - a new radio relay equipment", pages 128-133, Telecommuni-
cations & Radio Engineering, volume 36/37, no. 9 September 1982
i



(Ser(er Spring, Maryland, US), S.S. Kogan: "The use of the statistical
pr-opert ies of a digital signal in digital television systens", pages 11-18,
Proceedi ngs of |EEE, volunme 68, no. 3, March 1980, |EEE, (New York, US),

G L. Turin: "Introduction to spread-spectrumantinultipath techniques and
théir appli catjion to urban digital radig'.. pages 328-353, but none of them
relates to transmission at very high phase-coded information rates, or
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receiver clocks to be obtained. Advantageously, intermittent
synchronisation of the clock is obtained by convolution and/or
correlation of the signal received with a pseudo-random code, at
reception. Synchronisation is improved by using long-length

code.

In a variant of the device according to the invention, regular
codes, such as for example O, ¢, O, ¥, 0, %, 0, ¥, ... are used
N for the convolution.

The use of a pseudo-random code for syrichronising the receiver
clock makes it possible to ensure the cbnfidentiality of trans-
missions made. It is thus possible to make transmissions which
can only be received by the receiver equipped with the appropri-
ate pseudo-random code generator. Thus, it is possible, in
particular, to make pay-as-you-view television broadcasts.

The multiple echoes are advantageously eliminated by computation.

Oon the other hand, the performance of the device according to the
present j.r;ventio;l is further increased by adopting modulation by
time elapsed measurements before a transition, for example within
fixed duration time periods. '



-3-<The<present invention is, not linited to data transmssion. It also
relates to data storage on a magnetic nedium for exanple. The use of phase
nodul ati on or nodul ati on where the tinme el apsed before a transition is
measured within fixed duration time periods enables the storage density to
be increased and the sane type of nodw & i-on to be obtai ned t hroughout the
seduence: transm ssion-reception-recording. The principal subject-matter of
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acterise said process comprises the following
— stages:
LA - modulation of information which is phase-coded by a code,

at transmission;

- convolution and/or correlation of the signal received with
said code, at reception:

- synchronisation of the receiver clock with a peak obtained
by convolution and/or by correlation of the signal received
by said code.

The subject-matter of the invention is also a transmission

(% process characterised in that said process comprises the £ollow-

ing stages:

- modulation of information which is phase-coded by a code,
at transmissioh; '

- convolution and/or correlation of the signal received with
said code, at reception;

- synchronisation of the receiver clock with a peak obtained
by convolution and/or by correlation of the signal received
by said code.

The subject-matter of the invention is also a transmission
process, characterised in that said process is a transmission
process for television broadcasts.



-4-_Thg:§ubject-natter of the invention is also a process, character- ised
i n thaf "said process makes 1t possible to transnmit the information required
to produce a nediumdefinition television picture as well as additional

i nformati on which, after process- ing, is capable of enhancing picture
quality. Thelsubject-matter of the invgntion is also a process, character-
iSed in that said process is an al phanuneric data transm ssion process. The
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second transitions, the instant at which said second transitions occur
depending on the information to be transmtted. The subject-matter of the
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L The subject-matter of the invention is also a process of record-
ing information, characterised in that a code is recorded which,
when it is read, is capable, by convolution and/or correlation,
of enabling a clock to be synchronised with a recording clock,

when it is read.

The subject-matter of the invention is also a recording process,

characterised in that the value of the signal at instants deter-

mined by the reading clock are a function of the information
W, recorded.

The subject-matter of the invention is also a recording process,
characterised in that said recording process is a magnetic
A s recording process. '

The subject—-matter of the invention is also modulation of an
electric signal, characterised in that said signal comprises
first transitions at instants occurring at regular intervals and .
second transitions, the instant at which said second transitions
occur depending on the information to be transmitted.

The subject-matter of the invention is also modulation, charac-
terised in that amplitude modulation. is superimposed on said



-5-- noeil-ati on wi thout the attenuation brought about by said anpli- tude
noddl ation preventing reception of the transitions. The subject-matter of
the irnvention is also a nodul ated el ectro- nmagnetic radiation transmtter
-cgrrpr|3| ng an aerial, -an anpli- fier, a source ¢f .signals to be
tfansmtted, & phase-codi ng device and 8 clock, characterised in that it
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transmitted between a plurallty of transmission channels.

The subject-matter of the invention is also a transmitter, char-
acterised in that said transmitter is a transmitter of television
broadcasts.

The subject-matter of the invention is also a transmitter, char-
acterised in that said transmitter is a transmitter of radio-
-/ phonic broadcasts. '

The subject-matter of the invention is also a data transmission
device comprising a transmitter assembly comprising an aerial,
an amplifier and a reception assembly comprising an aerial, and
an amplifier, characterised in that the transmission assembly
comprises a code generation device and a device for coding the
signal to be transmitted; the reception assembly comprising a
code generator and devices for correlating and/or convoluting the
signal received by the code generated by said code generator.

The subject-matter of the invention is an electromagnetic wave
receiver cooperating with the transmitter defined above and
comprising an aerial, an amplifier, a phase demodulator, a local

oscillator and a clock connected to the local oscillator and the
: . ‘



-6- denbdal-ator, characterised in that it conprises a pseudo-random code
generator connected to devices effecting the correlation and/or convol ution
of the synchronising signal obtained by anpli- tude denodul ation of the
si-ghal received with the code generated by said code generator, these
devices being ltinked to the anpli- fier-andthe clock in order to

syrchroni se the clock, which is itself linked to the phase denodul ator in
order to Semddwlnter ;| ehdwdeeriddd ubjhect -itatdomprifsdsha pseakic-candom
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receiver, charac- terised in that it conprises a device which, by neans of
conmputa- tion, makes it possible to elimnate multiple echoes by subtract-
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al so a receiver, charac- terised in that it is capable of .elimnating
mul Ki_/ple echoes by resolving the system [err] [err] [err]

The subject-matter of the invention is also a receiver, charac-

\- terised in that it comprises a video random access memory and an
address processor which, in said video random access memory, is
capable of replacing information found there with new transmitted
information.

The subject-matter of the invention is also a receiver, charac-
terised in that it comprises a computer and a video random access
memory capable of storing at least one image, the computer being
capable of modifying all or part of the image stored in the video
Y random access memory according to the information received.

The subject-matter of the invention is also a receiver, charac-
terised in that it comprises a device which, by means of computa-
tion, makes it possible to eliminate multiple echoes by subtract-
ing them from the signal or by delaying them so as to put them
in modulo 29 phase with the direct signal.

The subject-matter of the invention is also a receiver, charac-
terised in that it is capable of eliminating multiple echoes by
resolving the system: '

) = a, S,+a, S,+a, S.+... +a, S,
Yaea = 3, S;ta, Syta, S,t... +a, S,
Yoiz = a, .Sz+a1 S;+a, S,t... t+a, S,..



-7 [err] [err] [err] where [err] is the conplex anplitude of the first
Teflected signal, [err] of the second reflected signal, [err] of the third
reflected signal, [err]of the i-th reflected signal, [err]is the anplitude
of the direct signal, [err] being the signal received at the instant n+i.
“The subject-hatter of the inventiondis;also a receiver, charac- terised in
That the device capable of effecting convolution of the signal received by
a code conpr¥.sd ng=a ah@;98; ts,aasfH+.deviHeg, sgf whi ch sone cel |l s,
corresponding to the binary code used, are connected to an output. The
subject-matter of the invention is also a receiver, charac-"terised in that
it conprises¥=us f requRinSytaeduatizanSdeli ce. +&hS.subj ect -matter of the
invention is also a control centre, characterised in that it is capable of
distributing information to be transmtted between a plurality of

t ransmi ssi o%("chan?\el%z S¥hR: shipjtect-mst 8emof the invention is also a
cantrol centre, characterised in that said control centre is digital. A

better t andi of the invention . wl e ined fromthe faqll ow ng
descri pti oné Zar’rdgghgﬂgt ?3’3ﬂgaxf?@%ije§?dﬁi?/%ntqb%%ﬁ& ﬁé@ﬁq% SR es, of
whi ch: a: of Ftiyer setond arelf bepted | Signalat iang ofhetipdashirddeftlicwted
princi . Fiagun il | { 1 s ting:th h atjon and
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I nvent i . Figure 4 is a diagramof a second enbodi nent of a device for
tel evi sion broadcasts according to the invention;
'\/i

; The subject-matter of the invention is also a receiver, charac-
N terised in that the device capable of effecting convolution of
the signal received by a code comprising a charge-transfer
device, of which some cells, corresponding to the binary code
used, are connected to an output.

The subject-matter of the invention is also a receiver, charac-

terised in that it comprises a frequency reduction device.

The subject-matter of the invention is also a control centre,

~/ characterised in that it is capable of distributing information
to be transmitted between a plurality of transmission channels.
_ The subject-matter of the invention is also a control centre,

characterised in that said control centre is digital.

A better understanding of the inventioh will be gained from the

following description and the attached figures, given as non-

exhaustive examples, of which:

- Figure 1 is a diagram illustrating the phase modulation
principle; .

- Figure 2 is a diagram illustrating the phase modulation and
amplitude mbdulation principle;

- Figure 3 is a diagram of a first embodiment of a device for
television broadcasts according to the inventibn:



Figure~3 ts a diagramof a third enbodi nent of a device for television

br oadcasts according to the invention; Figure 6 is a diagramof a first

enbodi ment of a television receiver according to the invention; Figure 7

is a diagram of a second enbodinment of a television receiver according

t.o the inventkon; Figure 8 is a diagramgofL a third enbodi nent of a

tet evision receiver according to the invention; Figure 9 is a diagramof an

enmbodi nert of Eaguw«smiéead &Dégi‘_ﬁﬂ} ephan%dvnmc@mcgaimﬂordf Eg tevibe

invention; Figure.1Q is a diagram of .an_enbodj.nent_ of_.a r.adi o ni.c

recei ver acco%érné:eggvﬁﬁéqrh?’%ﬁﬁggﬁ:stﬁ FTeeTANG T, té‘r?o&g'g' nl%(g'f' a data

transm ssi on ddgure &cder di dijagvan hef | avidrkrd enbodinaitl 25 @ deyiiegr farof a
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a timng diagram ] tion accor ] he invention; Figure 14.is a

timng diragr afi@UnfGuigt RoR1AGERR PP tlo-BsHe auhRrment: ofi gurelenipion

timng di agr amede iR laidoraidet dodithe Lavdhtiohsention; Figure 16 is a

di agram of an _qscillator .capable, of being.used in the de i%ﬁ.agéprding to
dﬁ‘!é%ﬂ 8

the inventionFi9%& e /171Fs & MERFEMof%h 13 r HEHK pRise?
coder capabl e tefl evdisignu seddiveirhacterdinga drordhiengirtventthien ;nvent i on;
Figure 18 is &g 'lﬁ%_,r . Qf #rb%) ey FH%&E e s e of
bei ng used in%:tlgfie_ e\?imég 32%%%@?%8 0 %le mveﬁ?‘%inl; |gl?(ri(e)%1%e:igggg |Sggram
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SOl et o e M oadcasty Gochrding ta the fiventYon:
-/ - Figure 10 is a diagram of an embodiment of a radiophonic
N receiver according to the invention;
- Figure 11 is an embodiment of a data transmission device
according to the invention;
- Figure 12 is a diagram of a control centre used in the
device according to the invention:; ,
- Figure 13 is a timing diagram of modulation according to
the invention:
- Figure 14 is a timing diagram of modulation according to

_ the invention;

(o - Figure 15 is a timing diagram of modulation according to
the invention; '

- Figure 16 is a diagram of an oscillator capable of being
used in the device according to the invention;

- Figure 17 is a diagram of a first embodiment of a phase
coder capable of being used in the device according to the
invention;

- Figure 18 is a diagram of a second embodiment of a phase
coder capable of being used in the device according to the -
invention; '

- Figure 19 is a diagram of a first embodiment of a phase
demodulator capable of being used in the device according
to the invention;

- Figure 20 is a diagram of a second embodiment of a phase
demodulator according to the invention:



-9-. - T . Figure 21 is a di agram of an enbodi nent of a recorder according to
t he present I nvention. In Figures 1 to 21, the sane reference nunerals are
used to designate the same elenents. Figure 1 shows a diagramillustrating
the phase nodul ation prin- ciple. The circle 10 is a trigononetrical
ciktcle. In digital transm ssion by phase npdul ati on, the value of the phase
car take a finite nunber of discrete values between 0 and 2 incl usive.
These di seret a?isquwszar eig epr esﬁtjm: byfp@mtémﬁo@méﬂﬂe ofi 0@ NaRsicrideat

on a irigononetrical circle 10 depends on

circle 10. The nun‘n‘%*_r t(?m nts il

the preci si on A LTS HPE r%’ﬁ%ﬁﬁlﬁ'e’rn ¥®%ei ver clocks ‘are

synchroni sed and on the S/Nratio at reception. The better the

synchr onigat €49r t | deteaki-ag <di std NGkeROIHY S
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exanpl e idesignatieEhe ﬁ#’%r%lq_me%?#y si xteen points. 1 are repre- sented.
Natural |y, a greater nunber of p0| nts 1 can be used. For exanple, current
technol o enables poi nts .1 ngl e .of Q.1 degre art taq _be
ot oct ed PRERLoLERs ¢ aindtat A010seEnE s mhabe PRUREA sl
trigononatiplal dheleEiddle The pdasetrigonaketamivalbfcidtudesal ues bel ongi ng
to the interval [err] in the case of anal ogue transm ssions by phase

nodul ation. Phase nodul ation makes it possible to work with constant anpli-
t ude. Ad\ifa'ht@mb%lytr@hém@55h§m by mhagepingdulatiqa kithe i valne €%t & i on
state, n&@rmire t.céleésa G iened| mimbdie &f (didade ‘i’rfalh%%nii@tfv\fe%rrﬁ d %mtae

opt| m se Fi gure shows. a diagramillustrati ngﬁsi nmul t aneous %yase aq:eg

mpl i t ude? ]dﬁ’o‘ﬁe Theedtad ﬁﬁF?ﬁeFi"S&PQSZa | HEPFSEERTEHe DY RN
phas’es arnd empthé¢ utesgohombericghatitdler a0sni rhednufibess ofiopolimtisosde gphase

| k?r mat | Or'\:r &%eﬁﬁ&ﬂc@fmléw fajséepe%ds on the precision with which

the transmitter and receiver clocks are synchronised and on the

S/N ratio at reception. The better the synchronisation, the
greater the possibility of detecting distinct points 1, and
consequently the higher the information rate transmitted. In the
example illustrated in Figure 1, only sixteen points 1 are repre-
sented. Naturally, a greater number of points 1 can be used.
For example, current technology enables points 1 which are an
angle of 0.1 degree apart to be detected. Advantageously, the
p points 1 are evenly distributed over the trigonometrical circle
10.

The phase can take any of the values belonging to the interval
0.29 in the case of analogue transmissions by phase modulation.

Phase modulation makes it possible to work with constant ampli-
tude. Advantageously, the transmission amplifiers working in the
saturation state, for example class C, enables the efficiency of
transmitters to be optimised. '

Figure 2 shows a diagram illustrating simultaneous phase and
amplitude,modulation. The diagram in Figure 2 illustrates the
possible phases and amplitudes of the signal 11 transmitted. So
as not to lose phase information, the signal amplitude must be

{



-10---befween two circles 10 and 12 inclusive, circle 10 corresponding to

t Re maxi mum anpl i tude capable of being transmtted, circle 12 corresponding
to the mninum anplitude enabling a phase neasure- nent to be taken.
Figure 3 shows a device enabling tel evision broadcasts to be nade. Said
devi ce conprises, connected in series, 1@ W deo signal source, for exanple a
tet'evi sion canera 7, an anal ogue-to-digital converter 6, a phase-coding
devi ce 2betweanptwdicirdlemd o andane- inciasdwvegeciakble. 10 Achrgdsporetisg on
clock 5 j ' ue-t o-4di gi Y t

hase- cosenibaci skt it Baharteler bl Ekhibnirebd, (Sfrqrs 12
pseudo- r aptEasPONdigante &the mdaimum ampld tiudek edrabd inge apphase AT tevi ce
2 and/ orzbRtt B8 BBPLLEkER! 3 input. Advantageously, a control centre 8

enabl es the inmages to be transmtted to be sel ected, m xed or nodifi ed.

The control centre 8 enables the possibilities of the device according to

t he_ pr esgfijurgvantdiswd Oa b@ettied, draiBlimg atéYetvbeibacbrobdacaktsi Topassi bl e

to separate. th hysical tr L ssion_cha f t a s .
Thus, "1 apge-f i Bebiee' GRBFABE, cooraREERe (R RS AABE Y
al phanunepurcdat fonexaridleas talbéw ielontanerai7gnahsanal egee rigded tdidtiale| .

The. CO”%BQ’veEEB g, % %%Qlee%ohﬁﬁgdab%iﬁ;% E?l éﬁaafﬁﬁiihffé’rtsoaﬁa Rrocgssed,

m xed an i stributed _Detween various channels. In the exanple illustrated

i n Fi gur B1SSipRe 283AAdol4 .cent r B1ghrprecdsdional Clslt r 8l 18eddpged, tq sthe

t her ef or gnhoeghedtbebngetal i Ptdr @, thethsapgse-¢odinty Gevdlceconusit er

6 and thﬁ i nput ofd t_h%n%gase- %Oﬁdi n%_l devj ce i Th_ cont r ol c_ena'{rgcg 8 (pa(ie

i nputs eh8bP MFSUATFANGOT (PR ATTTRERE from rPEYIIXELAGM X £ or

ex | e geheratekredéevica IGaier Ainkedvidethe aimsiercoding delviwme) 2 and/or

Acannt ag,e_f;u%hg, a{nﬁ‘gigggygl i §g£[e 8 makes it possible to forma plurality

of ‘channel's transmited srnultaneously on a plurality
Advantageously, a control centre 8 enables the images to be
transmitted to be selected, mixed or modified. The control
centre 8 enables the possibilities of the device according to the
present invention to be used, particularly the fact that it is
possible to separate the physical transmission channel from the
data transmitted. Thus, it is, for example, possible to transmit
television images, sound, alphanumeric data as well as machine

(N control signals on a single channel. The. control centre 8

enables the data to be transmitted to be processed, mixed and

distributed between various channels. In the example illustrated

in Figure 3, the control centre 8 is a digital control centre.

It is therefore located between the output of the analogue-to-

digital converter 6 and the input of the phase-coding device 2.

The control centre 8 has inputs enabling it to receive video

images from other sources, such as for example other television

cameras or video recorders (not shown).

Advantageously, the control centre 8 makes it possible‘f"'tc; form

a plurality of chfannels transmitted simultaneously on a plurality

of carrier and/or time-division nmultiplex waves. Thus it is

possible not to limit transmissions to television images but thus

to trans_mit digitised data or sound, for example.



‘of carﬁﬁér and/or time-division nultiplex waves. Thus it is possible'not
to limt fransmissions to television imges but thus to transmt digitised
data or sound, for exanple. In a variant using an anal ogue control
cgntre 8, the control centre is |ocated between the canera 7 and the input
of- the anal ogue-to-digital converter -6.11The tel evision camera 7 enables a
viddeo image to be obtained. The video image is digitised by the
anal ogueinoadivgirisnic onying eant analcgueni cmtcinyl t bentreci8 ,5.thelheomind ol
centre 8 e nggj | i t di gitlsed,i mage
necessar?g{}gp%)eir?a e.%%‘fﬁ%ﬁ Eﬁggg-g%gdih%ge d‘g%}?%:%gZ?conver sgfggpg?g%t%alu\l/%l ue
of the ian@dtoguegtoafigitnlt genypyher Phase. For exanpte, if the video
signal has been digitised to four bits (which corresponds to sixteen
| evel s) the value,"4" corresponds to a phase,(l.ag of /2. The value of four
bi 15 vmsTBRoLERETLSTono TR | hPRARIRE oo aRACED THEEShE Re, ARt
di gi ti saThernvided imagelds digitisearmy ithiengnalogusi-tderabyythl gbeiventder of
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parti cul mefiyfinatienaseft the, diigddd sect doage alnemafhdin d shegessackstas
vel | as By hhgesi 9nak- ma&@%drﬁuh@evi'éy@/%omér@%ﬁ& Pegoiedvalgs the
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possibilities of renoté clock sy roni - satiqn, by radio, are limted by
the freqREntheofmagR o/ veduRaPEsthectignpl Bhasr- t KO §X8PPLer at FVHRG .
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LRE procr ot andos, 38 RrabEErobflotht) SlgEerqherth BE Fhe Y aPE iR E L ng
part of GOWBF}sSéRgedsicansifarahly ibighes ngwher agEokdty does not fall

outside the scope of the present invention. The number of
distinct phase levels is limited by the precision of the clocks,
particularly the transmitter, phase detector and synchronising
clocks as well as by the signal-to-noise ratio. However, it
should be noted that the possibilities of remote clock synchroni-
sation, by radio, are limited by the frequency of the carrier
waves used and by the theory of relativity.

For the system to operate well, it is essential that a phase
reference can be recreated, at reception. As will become
o apparent below, a clock is used for this purpose. However, it

is essential to effect intermittent synchronisation of the
transmitter and receiver clocks. The frequency of this synchro-
nisation of the transmitter and receiver clocks depends on the
precision and stability of these clocks. The transmitter clock
5, being part of a very expensive installation, is advantageously
a clock of very high long-term precision, for example an atomic
clock. Depending on the desired precision, the clock 5 is, for
example, a rubidium or caesium clock or a caesium beam atomic
clock. The choiée of clock used depends, in particular, on the
distances over which the transmissions are to be made.



a cLock»of very high long-term precision, for exanple an atom c clock.
Dépendi ng on the desired precision, the clock 5 is, for exanple, a rubidium
or caesium clock or a caesi um beam atomic clock. The choice of clock used
depends, in particular, on the distances over which the transm ssions are
tea be made. 4 -12- It is advantageous _use a quartz oscillator having
hl“gh short- termstability synchroni se(} with an atom c cl ock having high
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overcomelaﬁgdteﬁﬁt skabiillytya variant conpri ses two quartz oscillators
alternately synchronised with an atomic clock. One quartz oscillator is
synchroni sed with the atom c clock, the other quartz oscillator is used,
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synchronls convo rrel rec

d
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thi s mangearta ceus Istormeisr syachrbadsetin witfh rshe vatoanc, clock, the

seud tl
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on“the phase codi ng of the imge. For exanpl e, the phase-coded inmage is
dyl ated by th d d d Thi s poduyl X
rm\ | ? ugg‘hey use quzzg%[ %&%ggp%?e g)r gynchronlseg (?&argtpz réa\tlzll]ia%ors 1s not
limited to the transmitter. In the receiver it is advantageous

to use two quartz oscillators alternately synchronised with the
transmitter clock.

Advantageously, the transmitter clock 5 and a receiver clock are
synchronised by convoluting and/or correlating the signal
received by a code, for example a pseudo~random one. To obtain
clock synchronisation in this manner, a code must be transmitted.

In a first variant, a pseudo-random code generator 13 constantly
transmits a code. The pseudo-random code generator 13 is linked
'\,* to the phase-coding device 2. The pseudo-random code geherated

by the generator 13 is constantly superimposed on the phase
coding of the image. For example, the phase-coded image is
modulated by the pseudo-random code.

This modulation may be of low amplitude. At reception, the -
correlation of the pseudo-random code generated by a generator
13, by the same code, enables the clock synchronising signals to
be extracted. The smaller the phase-coding modulation by the
code generated by the pseudo-random code generator 13, the
greater the need to use long codes. In so far as the coding is

known and/or it is possible to obtain synchronising signals at
{



corvrel'ati on of the pseudo-random code generated by a generator 13, by the
sane code, -enabl es the clock synchronising signals to be extracted. The
smal | er the phase-codi ng nodul ati on by the code generated by the
pseudo-random code generator 13, the greater the need to use |long codes. In
so far as thelcoding is known and/or d tj3i s possi ble to obtain synchronising
signal s at -13- reception, it is also possible to effect phase
denodul arreeeptibhespicndisg d1ed hﬁo§$’ﬂﬁhé Onicsi 8gfactle phaseaddenoduldbigmase
denodul ation_of t dulation ow.ng to t qfeudqx) quom
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cl ocks an al so, enables transnlsS| e seCret.
advantag€63§°bo code the data to be transn1tted I n a manner enabllng pul se
conpression. In addition to enhanC|ng the signal - to-noise nedlun]
confiden |allé% of the transm ssion ens ed be -ause Lt is os%gble to

decode t REVEPERIFORPLEsLR RHERIGES T, $&88° Fﬁ‘aé’lé?&BHas BP9 the
synchr onwhiiah andeeaseSrahensigndl+t®emelsetrahiby ehsures asyhehednbsarat i ng

W th the qaha Jle0 i I3 oagca@r{dt ec%[ ggd\éalrg&gerand%m s | Brdien £8SFortd o be

teIeV|S|on pr ogr ame pseudo code ensuring t

synchr onmage sgcretirans- nitted during those intervals of tine which are
not used to transmt the signal, such as new |lines and/or neM/franes In
t he case _where the decodin device IS a hase codi ng devi.ce

t ransni sStohSAPYFRFRICNS 40 e thecta § %o be, li/ﬁﬂ itted, 1HD§tmanner
ef Mci enienabldng pulbeplammresxiiory. ald ad@itiodetecihancng daei segnah—
nggr to-noise medium, confidentiality of the transmission.is ensured
because it is impossible to decode the signal without knowing the

coding used.

In a second variant, the synchronising code is transmitted inter-
mittently, for example alternating with the data to be trans-
mitted.

; Advantageously, in the case of television programme broadcasts,

-/ the pseudo-random code ensuring the synchronisation is trans-
mitted during those intervals of time which are not used to
transmit the signal, such as new lines and/or new frames.

In the case where the decoding device is a phase-coding device,
the transmission amplifier 3 can work in class C, in which it is
most efficient.

Where both phase coding and amplitude coding are desired in order
to further increase the information rate transmitted, the trans-
mitter 3 works in the conventional manner. Amplitude modulation
can provide information to supplement that transmitted by phase
modulation. For example, phase hodulation transmits a video
image and amplitude modulation transmits supplementary inform-

ation enabling a high definition video image to be obtained.
{



to-further increase the information rate transmtted, the trans- mtter 3
works in the conventional manner. Anplitude nodul ati on can provide
informati on to suppl enent that transmtted by phase nodul ation. For
exanpl e, phase nodul ation transnits a video i mage and anplitude nodul ation
transnits suppl enentary inform ation gpabling a high definition video
Mfage to be obtai ned. -14- Advant ageously, the phase codi ng executed by
t he devidstvahtagesaisiot edtbe phate aiidHing tdwecmbednby sithealddwiawi g2eisatio.

Flgure 4o ANl AW SIS k4t 49 b bl Bl on dyrgadoast s

The device conprises, connec I'n seri eVl Sion Ca
phase-codi ng device 2, an anpllfler 3 and a transm ssfon aerial 4. A clock

5is COfF‘i%ﬁix@ 4 OShBﬁSpBﬁS%na%adw W GE o5 M A& FedSEYHOLEIRIP: oRde
gener at enerator 13 is connect ed to the

pseudo- ra domcode
phase- c ‘?Tﬁgﬁsc'e 2 Hﬂ/ eY1Le hETPFISes:  FRNRAGFeRi cin 3 Sepies, a
phase- cd:da]nagndamm e:aalee:eeout asphaskegodingasevimsw Atand lan@il itfiervizdend
si gnal =y ar Ironitgﬁo&gr’rgrﬁs cOn%%%tgggi:l il gg %hage-
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transni ssi on power is reduced and decoding i s made easier. Figure 5 shows a
transnm SEGFURX AR T2 IHhe s%%RP%era&é%t@“Plsilﬁrdén ce conpri ses,

connected in series, a television canera 7, an anal ogue-to-digital

6, h d ad 2 dev
S‘aﬂ | S TR, 4B (R o acut el a2 800 BR3RE) mefi tiRe of
ogudheo Vdidy'q sigmaiy eracgived ¢ Edarhexampde, c fidomg tievcameaaid t Fhe
3
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connected elther, to th devi ce to the Tnpu
anpl i fi dhes anpdd figrsd éﬁnﬁr‘é@%‘l‘bﬁﬁuﬂ%‘%lw&l@%@% -t hddvantageously,

for the phase-amplitude modulation, the broadcasts are made on
a single sideband. Thus, the transmission power is reduced and
decoding is made easier.

Figure 5 shows a transmission device for television broadcasts.

Said device comprises, connected in series, a television camera

7, an analogue-to-digital converter 6, a phase-coding device 2,
% a pulse compression device 19, an amplifier 3, an aerial 4. A
clock 5 is connected in parallel to the analogue-to-digital
converter 6, to the phase-coding device 2 and to a pseudo-random
code generator 13. The pseudo-random code generator 13 is
connected either to the phase-coding device 2 and/or to the input
of the amplifier 3. The pulse compression device 19 enables the
signal-to-noise ratio to be increased by appropriate phase coding
of a type which is known in itself. For example, the device 19
varies the frequency as a function -of time. For analogue -
versions of the device according to the invention, the device 19
is, for example, a surface acoustic wave (Saw) filter.

In a variant which is not shown, theé pulse compression is carried
out by the phase-coding device 2.



si gndl ~¥o0-noise ratio to be increased by appropriate phase coding of a type
which is known in itself. For exanple, the device 19 varies the frequency
as a function of tine. For anal ogue versions of the device according to
the invention, the device 19 is, for exanple, a surface acoustic wave (SAW
filter. In aWariant which is not showpg the pul se conpression is carried

otit by the phase-codi ng device 2. -15- Figure 6 shows a television
r ecei verriagaprs denghbast he taesdaii omvwesdeiDrer adberdingceoi the guesent

conpri ses,..C ted 0. seri n aer.ial 4, _a frequency-changi eyice
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20, di giseries, ambeyielcén e fregiergy-whangioye demiceude, [an dntgymed-
audi ophopy €. AR douleficy> é\ﬁﬂlffi&'d%geaé%n%%e—@éﬂd&l%tﬂ% hgsdicé 20,

correlator 131 recelving a pseudo-random code from a pseudo- random code
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| ocal oscillator 81 and ? e slgn received by the aerial 4.

Advant age otkP§K 5 the heosynchyenisgdorith thecohpekt BdindFigeres ctiks5,
Advant aggpuskgeptien{ r eghengyo6rNBEhis 1igkedeE & pgildaraidnddaullation

guadr ature put puts, t shown, the signal w thqut,hphase shift .and the .
Sonar dievirepahse e Fradienc Sorvarsitn SPuiBr 33: SRRrItates e
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rel at i ongenerated| Byiathe ckegak st ater dhbland &hea signal received by
the aerial 4. Advantageously, the local oscillator 81 is
connected to the clock 5. Advantageously, the frequency conver-
sion device 82 delivers to two quadrature outputs, not shown, the
signal without phase shift and the signal out of phase by ¥/2.

Initially, the correlator 131 correlates the signal received from
‘ the amplifier 3 with the code 130. This correlation enables it
-/ to synchronise the clock 5 with the sampling frequency of the
sighal at transmission. Then, the correlator 131 shifts the code
130 in relation to the signal received from the amplifier 3 until
a maximum correlation is obtained which gives the synchronisation
of the phase modulation. 1In an embodiment, the clock 5 enables
the phase-demodulation device 20 to be supplied with two frequen-
cies, for example the 100 MHz frequency, enabling various values
to be allocated to the phase, and the 10 MHz frequency, corres-
ponding to the sampling frequency of the signal. 1In this case, -
the phase can obtain 21 values. In the non-exhaustive example,
the 10 MHz frequency exactly corresponds to half of the video
image productioq standards 4.2.2.
The use of an intermediate frequency clipper amplifier 3 enables
the construction of the receiver to be simplified.



a maxi mgm correl ation i s obtained which gives the synchronisation of the
phase nodul ation. In an enbodi ment, the clock 5 enables the

phase- denodul ati on device 20 to be supplied with two frequen- cies, for
exanpl e the 100 MHz frequency, enabling various values to be allocated to
t he phase, and the 10 MHz frequency, —cakres- ponding to the sanpling
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linked to a oud pe an i nage, an sound corresponding to the
t el evi si @hectron guns or audlophonlc amplifiers to be activated. For

example, the phase demodulator 20 is connected to three first
digital-to-analogue converters 16 connected to three electron
guhs of a colour cathode ray tube 17. A fourth digital-to-
analogue converter 16 is, for example, connected to an audio-
phonic amplifier 3 which is itself linked to a loudspeaker 18.
Thus, an image and sound corresponding to the television
programme transmitted are obtained.

Figure 7 shows a variant of a television receiver according to
the invention. The device in Figure 7 comprises, connected in
o series, an aerial 4, a frequency-changing device 82, an inter-

mediate frequency amplifier 3, a phase-demodulation device 20,
a bus 26, a random access memory 24 (RAM), analogue-to-digital
converters 16, a colour cathode-ray tube 17. On the other hand,
the phase-demodulation device 20 is linked wvia a bus 261, a
digital~-to-analogue converter 16, an audiophonic amplifier 3 and -
a loudspeaker 18. A correlator 131, on the one hand, and a
convoluter 132 1linked to a clock 5, on the other hand, are
connected to the output of the intermediate frequency amplifier
3. A pseudo-random code generator 130 is linked to the convolu-
ter 132 and to the correlator 131. The clock 5 is linked to the

phase-demodulation device 20, to the video memory 24 and to a
{



prograrde transmtted are obtained. Figure 7 shows a variant of a

tel evi sion receiver according to the invention. The device in Figure 7
conprises, connected in series, an aerial 4, a frequency-changi ng device
82, an inter- nediate frequency anplifier 3, a phase-denodul ati on device
20, a bus 26} a random access nenory-2¢7 (RAM, anal ogue-to-digital
cofiverters 16, a col our cathode-ray tube 17. On the other hand, the
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convol u- ter and e corre The clock 5 1s linked to the
phase- déﬁ%ﬂﬂ“ﬁﬁ%ﬁ*%\ﬂ%@% 249 the vi deo nenory 24 and to a -17-
count er The counter 30 is |linked to an address processor 22 of the
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preci si on enab! i ng synchronl sation of the tran receilver ocks
to be spE®tY, atonic clocks are used. The address processor 22 combi ned
with the counter 30 enabl es the generation of addresses transmtted to
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i nformation inten
modifications of an 1mage which has already been stored. Thus,

it is possible to enhance the definition of the television. Once
a video image has been stored in the memory 24, it is possible
to receive essentially the information intended to modify this
image as it develops as a consequence of a movement on the
screen. This information on the modification of the image can
relate to points of the image or to image elements comprising a
plurality of points.

o
Figure 8 shows a particularly sophisticated device for receiving
television images. This device makes it possible to receive
L high-definition television images as well as to carry out compu-

tations making it possible to overcome the influence of multiple
echoes.

The receiver device comprises, connected in series, an aerial 4,
a frequency-changing device 82, an intermediate frequency -
amplifier 3, a phase-demodulation device 20, a video memory 24,
digital-to—anélogue converters 16, amplifiers 3, a cathode ray
tube 17 or loudspeakers i8. The output of the intermediate
frequency .amplifier 3 is connected to the convoluter 123. The
convoluter 123 is connected to a clock 5. The clock 5 is

connected to the phasé—demodulation device 20. The phase-
{



i mage -gs it devel ops as a consequence of a novenent on the screen. This
fnformation on the nodification of the inage can relate to points of the

i mge or to imge el ements conprising a plurality of points. Figure 8 shows
g particularly sophisticated device for receiving television inages. Thi s
devi ce nmakestit possible to receive -higgh-definition television images as
well as to carry out conpu- tations making it possible to overcone the
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scope of the present invention. In this case, a single digital-

to-analogue converter 16 is used to obtain the image. Two
digital-to-analogue converters 16 are linked via audiophonic
amplifiers 3 to loudspeakers 18. The use of two separate
audiophonic channels makes it possible to obtain stereophony or
to obtain different texts simultaneously. This can, for example,
be used to receive a television broadcast simultaneously with the
sound in several languages. It must be understood that the use
N of a greater number of channels does not fall outside the scope
. of the present invention.

The bus 29 enables digital data to be received. It can be used,
in particular, to make alphanumeric captions, such as sub-titles,
appear on the screen, to transmit data or programs to microcompu-
ters or to print desired information at a printer. Furthermore,
the bus 29 makes it possible to receive control signals enabling,
for example, remote control by radio, thus it is possible to
program on a control device 301, using a keyboard 302, for
example, the automatic start-up of the television receiver or a

video recorder, for example, at the start of a broadcast.

The use of correlation alone in order to synchronise the receiver
clock 5 with the transmitter clock enables the embodiment of the
' i



scope-~gf the present invention. In this case, a single digital- to-anal ogue
. converter 16 is used to obtain the inmage. Two digital-to-anal ogue
converters 16 are |linked via audi ophonic anplifiers 3 to | oudspeakers 18.
The use of two separate audi ophonic channels nmakes it possible to obtain

st er eophony & to obtain different texis si mul t aneously. This can, for
gxanpl e, be used to receive a television broadcast sinmultaneously with the
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In parti , *phanuneri c captions, such as"sub-titles, appear on
the screen, to transmt data or prograns to mcroconpu- ters or to print
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transmtter clock enables the enbodi nent of the -19- device according to
it .has the di sadvant age of

the invepntion t.o b%aSi nplified. However )
r educi ngﬁtheFr’fF&r PPbnordYe regsiyes Shep8inget: shgntl Branspittedpbyer 23
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f3 Iowe(il__.b% t.he direct )
1ion is not total, thus the reflected signal does not have the
same amplitude as the direct signal. The total signal received
at any instant is the superimposition of the direct signal and
the reflected signals. Thus a signal Y; is received at an
instant t;. t; - t,, = 1/f,, where f, is the sampling frequency,
for example 10 MH=z.

At an instant Y,, the following signal is received:

U Y, = a, S,ta, S,+a, S,+... +a, S,
Yoo = @, S)ta, Sz+a2 Sat... +a, S,
Y2 = @, Syta, S;+a, S,+... +a, Sn.z
g Yoes = 8o Ssta, S,+a, Set... +a, Snss
o .
Yoep = @ Spta, Sput...+ a, Spn

where a, is the complex amplitude of the first reflected signal,

a, of the second reflected signal, a, of the third reflected

signal, and so on. a, is the amplitude of the direct signal.

The signal can be standardised by using a, = 1. We see that we

obtain, at reception, a system of equations in which, after a

sufficiently long period of time, it is possible to obtain more
4



_jsi-'gﬁah}__r"Thus, there is a delay in relation to the direct signal. This del ay
- tTesults in a phase difference. However, the reflec- tion is not total, thus
the refl ected signal does not have the sane anplitude as the direct signal.
The total signal received at any instant is the superinposition of the
direct signdi and the reflected sigrake.- Thus a signal [err] is received
af an instant [err], where [err]is the sanpling frequency, for exanple 10
MHz. Atequatimnsirtthaneunknoivest o| Trenicompmitpra 23seil énéhatd: the urkrjosms]

[err] [ggr er g |t ' '
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reception,. a SY, tem of. equations Jn [ ché aftgr a sufficiently long period
of timEeF1eFh %o%’s‘?’b?]est SHRIH AL TeCeb¥edpquati ons than unknowns. The

canputers 23 elimnate the unknowns of the system Once the coefficient of

t he sy .oNns. e c ter ' hn the
i deo’ TEpitafELpT e it et "I S orf) SRR SRR A R L

t he refblanks milging sibhpassibignat megspteibn Ad@rfiagjdoikate apalysis
transmssipm tipre Sédides ido 148 & URASELYE tEndi ANKSi MPkABIon! pOSSi bl e, at
reception, to facilitate analysis of nultiple echoes so as to inprove their
el imnation. Ceneralisations can be nade for a continuous transm ssion

si gnal géngrald sdnolivng lvaars dephnade foe oy eyt ivaess attdysibys on tsigmal

ConStar])E(t), without the sampling frequency necessarily having to be

~ constant.
./ A signal y(t) is detected _
y(t) = x(t) * h(t) | (1)

where * is the convolution product and h(t) the transfer function
for the space between the transmitter and receiver.

In the absence of unwanted echoes:

h(t) = a, § (t - t,)
being the Dirac function, a, the amplitude of the signal received
and t, the time of arrival at the signal receiver.

N
In the presence of multiple echoes, the transfer function h(t)
becomes : '

L h(t) = 3, a; 6§ (t - t,)

In order to overcome unwanted echoes, it is necessary to elimin-
ate, in h(t):
X a, § (t - t,)
i=#o0
Let us consider the Fourier transformation of the equation (1): -
Y(£f) = X(£f) - H(L)
Where Y(f) is the Fourier transformation of y(t), X(f) the
Fourier transforyation of %x(t) and H(f) the Fourier transforma-
tion of h(t).
Let py.(7) be the intercorrelation function of y and of x:



A i griaf- y(t) is detected y(t) = x(t) * h(t)

1) wheré!* is the convolution product and h(t) the transfer function for
-the space between the transmtter and receiver. In the absence of unwanted
.@choes: [err] being the Dirac function, [err] the anplitude of the signal
rece| ved andy[err] the time of arrival,at_the signal receiver. In the
presence of nmultiple echoes, the transfer function h(t) becones: [err] In
order to overcome unwanted echoes it is necessary to elimn- ate, in h(t):
[err] [err] Lpt o489 C—.OQSjrqu’;ihEsﬁanj ex{Fgyggor mati on of the equation (1):
Y(f) = X(f) ﬁff) Wiere Y(f)° the Fourier transformation-:of y(t), X(f)
the Fourier transformation of x(t) and H(f) the Fourier transforma- tion of

h(t). Lgt keeeptien!, h%h'enb%ﬁ(i%"gf Sﬂ(%t)' Al ae keAnehiksaen Ak Xnown.  21-
[err] At reception, ‘t he cod i ng "X used at transm ssmn s known. Let

[err] (fFebePriE PSS ithe Fonrsiey tatansfagmatdaon ofei(Thrr] therefore:

[err] [err] and t) be the i nverse Fourier transformation of G(f). [err]
e CE) ) R

S, (£) = H(E) - [x(£) |?
¢, (£) = H(E) * ¢, (£)
~/ therefore:
(%
H(H) = ﬂhzile
. b, (D)
_ 1
Let @G(f) = THE
and g(t) be the inverse Fourier transformation of G(f).
, g(t) = TF? (i)
/ TF(h(E)
g(t) is the transfer function of a filter which suppresses the
o multiple echoes.

Advantageously, the filter whose transfer function is g(t) is a
programmable digital filter.

Figure 9 shows an embodiment of a radiophonic transmission device
according to the invention. The transmission device comprises,
connected in series, a source of audiophonic signals 70, a phase
device 2, an amplifier 3, and an aerial 4. The phase-coding
device 2 is linked to a high-precision clock 5. On the other
hand, the clock 5 is linked to a pseudo-random code generator
device 13. The pseudo-random'code generator device 13 is linked
to the input of the amplifier 3.



(t) iSvthe transfer function of a filter which suppresses the mul tiple
echoes Advant ageously, the'filter whose transfer function is g(t) is a
programmable digital filter. Figure 9 shows an enbodi nent of a radi ophonic
ttansm ssion device according to the invention. The transmi ssion device
conprises, copnected in series, a sourqﬁzof audi ophoni ¢ signals 70, a phase
déVice 2, an anplifier 3, and an aerial®“4. The phase-coding device 2 is
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linked to a pseudo-random code generator devi'ce 1 he pseudo-random code
generator devPee%13%ys¥ri Akelsto-the input of the anpllfler 3. -22- In a

vari ant, regubgrogoqga apg ysed, fyeh @§ Wor oexanpl e: [err] [err] [err] The
sound transn155|8n sgrl y gelng alngou here is no access, as
with televisi8h, s ¢o poRdl e Tnel+l i'ne and/or new frare,
during which it is p055|ble mnthout degradlng the quality, to transmt
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audlophonlc ch anne s are transm for
stereophgrr?tgmangauﬁh@npemm@sabl apme’dhe phase codlnq of the audlo-

. phonlc signal. The code-generation device 13, for example a
~ pseudo-random one, enables the phase—-coding device to modulate
the phase-modulated audiophonic signal in accordance with said
code. The source of the audiophonic signal 70 is, for example,

a microphone, a video recorder or a control centre.

Advantageously, several independent audiophonic channels are
transmitted by multiplexing, for example, enabling stereophony
or quadraphony to be obtained.

However, in the device according to the invention the transmiss-
ion channel is made independent of the signal transmitted.

- Thus, it is also possible, in contrast, to transmit the signal,
even if is monophonic, on a plurality of channels, for example
on adjacent frequencies. The choice of the number of channels
used depends on the information rate to be transmitted divided
by the information rate capable of being transmitted by one
channel.

Figure 10 shows an embodiment of a device for receiving radio-
phonic broadcas?s according to the invention. Said device
comprises, connected in series, an aerial 4, a frequency-changing
device 82, an intermediate frequency amplifier 3, a phase-
demodulation device 20, audiophonic amplifiers 3, loudspeakers



-kbMBvé%’ In the device according to the invention the transm ss- ion
channel” is made i ndependent” of the signal transmitted. Thus, it is also
p035|ble, in contrast, to transmt the signal, even if is nonophonic, on a
plurality of channels, for exanple on adjacent frequencies. The choice of
the nunber of channels used depends on,4he information rate to be
tfansmitted di vided by the |nfornat|on rate capable of being transmtted by
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synchronlsatlon and the clock to be synchronised according to the

result of the demodulation.

The convoluter 132 has the advantage of a very simple construc-
tion and it enables a first synchronisation of the clock 5. The
correlator 131 is responsible for fine synchronisation of the
clock 5 enabling phase comparison of the signals received. The
embodiment illustrated in Figure 10 is analogue. It must be

understood that digital radiophonic receivers do not fall outside
the scope of the present invention.
(s Figure 11 shows a data transmission device according to the

invention. The device comprises a transmission assembly as well
as a reception assembly.

The transmission device comprises, connected in series, a phase-
coding device 2, an amplifier 3 and a transmission aerial 4. A
high-precision clock 5 is connected on the one hand to the phase-
coding device 2 which comprises an oscillator which generates the
carrier frequency, and on the other hand to a code generator 13,
for example a pseudo-random one. The pseudo-random code genera-
tor 13 is connected to the phase-coding device 2 and/or directly
to the input of the amplifier 3. The phase-coding device 2



enbodi ment illustrated in Figure 10 is anal ogue. It must be understood
that digital radi ophonic receivers do not fall outside the scope of the
present invention. Figure 11 shows a data transm ssion device according to
the invention. The device conprises a transni ssion assenbly as well as a
réception assenbly. The transn155|on<j%gce conprises, connected in series
& phase- coding device 2, an anpllfler and a transnlsS|on aerial 4. A
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sygchronl e transm ssion seu o random code The pseudo-
'randonlcode generated by the generator 13 is transmtted aIter-

The phase-coding device 2 receives the information to be trans-
mitted on the line 100. It effects the phase coding synchronised
by the clock 5. The clock 5 is also responsible for synchroni-
sing the transmission of a pseudo-random code 13. The pseudo-
random code generated by the generator 13 is transmitted alter-
nately with the signal modulated by the phase-coding device 2,
or it enables the signal to be transmitted to be phase-modulated.

In a variant of the device according to the invention, a part of
the code is transmitted whilst the transmissions of the effective
signal are stopped. This part enables an initial synchronisation
'Lg; of the clocks, the fine synchronisation being obtained from

modulation of the signal transmitted.

The amplifier 3 amplifies the signal to be transmitted. The
aerial 4 transmits the signal.

At reception, the aerial 4 detects the signal transmitted. The
device 82 reduces the frequency of the signal, for example by
causing the signgl received to fluctuate with a local oscillator
81 connected to the clock 5. The intermediate frequency ampli-
fier 3 amplifies the signal whose frequency has been reduced.
The correlator 131 and/or the convoluter 132 respectively



nately*Mnth t he signal nodul ated by the phase-coding device 2, or it
enables the signal to be transmtted to be phase-nmpdul ated. In a variant of
t he device according to the invention, a part of the code is transmtted
whilst the transm ssions of the effective signal are stopped. This part
enabl es an ipitial synchronisation qf e clocks, the fine synchronisation
ﬁélng obt ai ned from nodul ation of the Signal transnitted. The anplifier 3
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be obtained on the |ine 400. Advant ageously, a multiple echo elimnation
device is al so used. Thi s device operates in a nmanner simlar to that
used foaAdvehtageoaslyjdvaiieagetbshynisdbonr aand/es onrarafition ecépgvicea
devi ce . Figure 12 shows an enbodi nent of a
controlegﬁﬁ?F§%% enagp %ght%gHEgvantages of the device according to the

i nvention to be used. The control centre 8 conprises a plurality of input
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process?ﬂgaﬁﬁﬁg§slﬁ§ he .d8Whe %ﬂc?ﬁdéﬂﬁtFBItp?ng§vﬁﬂ§l°¢h5° be used.

The control centre 8 comprises a plﬁrality of input lines 183
connected to first processing units 148, a mixing and multiplex-
ing unit 147, second processing units 151 and output lines 153.

The processing units 148 are connected to control lines 149. The
mixing and multiplexing unit 147 is connected to a control line

o 150.
-/
The processing units 151 are connected to lines 152.
\N} The units 148 receive the signals to be processed on the lines

183. The processing units 148 process the signals received
individually. For example, for video images, the processing
units 148 are able on command to effect geometrical variations
of the image or colour modifications. |

The mixing and multiplexing unit 147 enables images to be trans-
mitted to be obtained from a plurality of images by superimposing
them and/or by a}locating a part of the screen to each image.

Furthermore, the mixing and multiplexing unit distributes the
data to be transmitted between the available transmission



m xi ngsand mul tiplexing unit 147 is connected to a control |ine 150. The
Brocessing units 151 are conhnected to |lines 152. The units 148 receive the
signals to be processed on the |Iines 183. The processing units 148
process the signals received individually. For exanple, for video inages,
the processing units 148 are able on c? pmand to effect geometri cal
variations of the image or colour nodi ficati ons. The mixing and
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I nf or mat¢leanee®r vari ous channels to the recelver. The processi ng units 151
enabl e nodifications to be nade to the signal before it is transmtted. The
digital processing enables nodifications to be nade separately on, for
exanpl e, Advantagecuply; tivel sdrviceledgrals éhdinstei gheldistyglbetigngbws a

tivwng dj 3851 bNSoVet! $ar folBINhAHhhATsCRB2BhE PécEBEP. Used in the
ngJce according to the invention.
The processing units 151 enable modifications to be made to the
signal before it is transmitted. The digital processing enables
modifications to be made separately on, for example, the sound
part and the video part of the signal.

Figure 13 shows a timing diagram illustrating a modulation
capable of being used in the device according to the invention.
Said modulation makes the transmissions, particularly digital

transmissions, possible, each word being transmitted within a
period T between instants 154 evenly distributed over time. A
transition 158, for example a phase-transition of ¢, is made at
2 instants 154. A second transition 155 is made within the period

T. The instant at which the transition 155 takes place deter-
mines the digital value or the analogue information transmitted.
In the example illustrated in Figure 13, three values are
transmitted t,, t., and t,, corresponding to the time elapsed
between the transition 158 and the transition 155.

Figure 14 shows an example of modulation enabling the pass-band
required for transmissions to be limited. In this variant, the
instants 154 of the transitions 158 are preceded and followed by
intervals of time 157 during which .a transition 155 is not
permitted. Thus, the problem of having to transmit two transi-



Sai-d medul ati on makes the transm ssions, particularly digital
transm ssi ons, possible, each word belng transmtted within a period T
between instants 154 evenly distributed over tine. Atransition 158, for
exanpl e a phase-transition of , is nmade at instants 154. A second-
transition 185 is made within the peri 9 T. The instant at which the
t™ansi tion 155 takes place deter- mne the digital value or the anal ogue
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values are transmtted [err correspon apse
transi t (KIS S teHheide s 1anidst. F| gure 14 shows an exanpl e of
nodul ation enabling the pass-band required for transm ssions to be limted.
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In the example illustrated in Figure 14, two values d,, d, are
transmitted, corresponding to the time separating the transition
155 from the centre 156 of the interval T. In the example
illustrated, 4, is a negative number, d, being positive.

Figure 15 shows an example of modulation comprising two modula-
tions which are orthogonal, that is independent of each other.

In addition to modulation similar to that illustrated in Figure
14, amplitude modulation is also used. Thus, in addition to the
information transmitted by phase modulation, it is also possible
L to transmit information Aa,, A,, A, by amplitude -modulation.

However, it is essential that the amplitude transmitted is not
lower than a threshold needed to measure the time t (Figure 13)
or d (Figures 14 and 15). The use of amplitude modulation
combined with phase modulation, for example, makes it possible
to reduce the accuracy of the phase and amplitude detection for
a given information rate and/or to increase the information rate
capable of being transmitted.

Figure 16 shows an embodiment of a quértz oscillator capable of
acting as a time base for the clocks used in the device according
to the invention.



5/;%0m5 an exanpl e of nodul ati on conprising two nodul a- tions which
t hogonal , that is independent of each other. In addition to

no ation-simlar to that illustrated in Figure 14, anplitude nodul ation

L€ al ed. Thus, in addition to the information transmtted by phase
_//ﬁn lation, iy is also possible to tra 1t information [err]by anplitude

nodul ati on. However, is essential thHat the anplitude transnitted i s not
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OtYer hange itdie q$§tlog hikkd$ td MR deg-tiihagarth 161. The sel f-induction
cQid 180 and the variable capacitor 167 are Ilnked to the collector of the

transi stor 168. The coll ector of
The self-induction coil 180 and the variable capacitor 167 are

linked to the collector of the transistor 168. The collector of
the transistor 168 is linked via a condenser 179 to the base of
the transistor 169. The resistor 176 is linked to the collector
of the transistor 169. The collector of the transistor 169 is

linked via a condenser 175 to the output terminal 163.

The variable capacitor 167 enables the resonant frequency of the

oscillator to be tuned. The variable capacitor 167 comprises for
example a variable condenser or an interchangeable bank of
condensers. Advantageously, the variable capacitor 167 comprises
&{; variable capacitance diodes (Varicap) facilitating control of the

oscillator.

Figure 17 shows an example of a phase coder 2. The phase coder
© 2 comprises two duplexers 800 and 801, placed in parallel between
an input 802 and an output 803.

The input 802 of the phase coder 2 is capable of receiving the
carrier. The duplexer 800 is capable of mixing the signal 804
with the carrier. The duplexer 801 is capable of mixing the
signal 805, identical to the signal 804 but out of phase by /2,



the transistor 168 is linked via a condenser 179 to the base of the

transi stor 169. The resistorf 176 is linked to the collector of the

transi stor 169. The collector of the transistor 169 is linked via a
condenser 175 to the output term nal 163. The variable capacitor 167
epabl es the resonant frequency of the g cillator to be tuned. The variable
capacitor 167 conprises for exanple a riabl e condenser

or an
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t he osciBUegt at dthe autpwe 03 o el phage codrise2 coder 2. The phase
coder 2 conprises. two dupl exers 800 and 801, placed in parallel between an
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carrier. e sign reco et branches are present at the output
803 of the piase 2bder 2. Advantageously, for digital transm ssions, the

signal phase is coded with a phase noise, the standard deviation [err] is
equal tq,tw.ce uantification step q: a = 2q Figure 18 shows a digital
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At each clock pulse, the counter 806 supplies a signal, for
example a square-wave signal. Thus, if at the instant t, the
counter 806 is forced to switch to the value 0 it will, at this
instant, generate the start of a square-wave signal at its output
808. Thus, the signal phase is modified. 1In order to 6btain
phase modulation of the signal it is sufficient to act upon the
control 807 for the counter 806. The modulated signal present

J at the output 808 of the phase-coding device 2 can be put on a
carrier.

In a variant of the device according to the invention, the

A+ frequency of the clock 5 is higher than the frequency of the
carrier. For example, the clock frequency is equal to 4096 times
the carrier frequency, the counter 806 being a counter with a
maximum value of 128. Thus, at each carrier period, a five bit
number is transmitted. Thus, the phase modulation and frequency
modulation limit is reached.

Figure 19 shows a phase-decoding device 20. The device 20
comprises two bganches each comprising a duplexer 814 and 815
linked to an analogue-to-digital converter 812 and 811 respect-
ively. The analogue-to~digital converters 812 and 811 are linked
via a bus 813 to a device 810 enabling the phase to be calcula-



I n$t anty,~ generate the start of a square-wave signal at its output 808.
Thus, the signal phase is nodified. 1In order to obtain phase nodul ati on of
the signal it is sufficient to act upon the control 807 for the counter
806. The nodul ated signal present at t he out put 808 of the phase-coding
device 2 canybe put on a carrier. e% variant of the device according to
e i nvention, the frequency of the TIWK 5 s hi gher than the frequency of

t he car g , n t he
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128. Thgdo en eabﬁscﬁﬂﬁler perlod, a f|ve bit nunber is transmtted. Thus,
the phase nodul ation and frequency modulation [imt is reached. Figure 19
shows a phase- decodi ng devi ce 20. The devjce 20 conprises two branches
each COH%ﬁ e&‘eﬁﬁp%é%erarﬁ@%cr%i%“@ nkignats aﬂhggﬁl Bﬁﬁét?‘HedF’BF‘FSI
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phase angle with the pair (sine, cosine). In a first variant of the device
according to the invention, the device 810 is a conputer. Advantageously,

t he deviinea8ffirss uannanvwﬂttlie dwninre/ .acdordinie wathe tinvebitdo8l3the an

a essdgeicgfg%@ qS”%U%B%puEQQ bus 816 being a data bus.

Advantageously, the device 810 is a non-volatile memory. In this
case, the bus 813 is an address bus of said memory, the bus 816
being a data bus.

Figure 20 shows an embodiment of a device 20 enabling the phase
of various signal samples to be measured in succession.

The device 20 comprises, connected in series, an adapted filter
140, a digital sampler 142 and a phase-measuring device 192. An
odd-numbered filter 141 is connected to the input of the adapted
filter 140. The output of the odd-numbered filter 141 is
s connected to the input of a phase-detection device 191. The
phase-detection device 191 controls the sampling device 142. The
detection device 191 is, for example, a Schmidt trigger.

The phase-measuring device 192 is, for example, a phase compara-—
tor comparing the phase of the signal received with a reference
phase. '

In an analogue veriant of the device according to the invention,
the adapted filters 140 and the odd-numbered filters 141 are for
example constructed in the form of the surface acoustic wave
device. |



Figur 20 shows an enbodi nent of a device 20 enabling the phase of various
" &jgnal sanples to be neasured in succession. The device 20 conpri ses,
.connected in series, an adapted filter 140, a digital sanpler 142 and a
phase-nmeasuring device 192. An odd-nunbered filter 141 is connected to the
rnput of the, adapted filter 140. The out put of the odd-nunbered filter
41 is connected to the input of a 5h§§efdetection device 191. The

phase- ectlo | rols t.he sanpli.ng deyi 142, The det.ection
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recei vegh yéhga reference phase. In an anal ogue variant of the device
according to the invention, the adapted filters 140 and the odd- nunbered
filters 141 are for exanple constructed in the formof the surface acoustic
wave dewhCghe examle |ilusietut ial iFdiguref 20hetHevaeei8ecaccorging tde

I nventign the adggted.filters %%%I nd the odd-nunmhered filters 141 are

digi t al =171 tBYSTHR1 A8 ERBRSCESA NsF Nl HED AT F LRI LN
accor di dgvicet heThaveidsermodultabed cvaves otxamsmise,; nboln| etanpley ctelbeept i on

devi ce. 7. - t ' t LS
br odcaLiiol BEEadUaLe, Hadiyiion! 8 Bibdgcadts O Ao dtrieelcle,
dat a. |9F aplehanpnerie| datpat edn anFiexampley illnstratas ion Biguxe 20,

conpri sefe SSEL S ddv 58 | sinprdl SAC L RIonectRd 3h derdBsy! 4MPedébion
frequency anplifier 3, freguency. reduction device 82, an internedi ate
fr equerRF Lmbl 44 o3 uiHEATR LG FEPORENGY: | BRPHLELEE 2 cBpiTeRiendy,

exanpl ereductpobr xdev e cONN e ctht@rridid abee Fregtieheyt Aapllifierhdgh The

fro e . ' _ T o
e diBhly K ficPi S AL 52 hrigad 9ot boagln g4 dabeed 11
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fier 3 and on the other hand to a local oscillator 81.

" In a simplified variant of the device according to the invention,
- the detection device 191 directly controls the phase-measurement
device 192.

When the signal passes via 0, having passed through the odd-

numbered filter 141, the detection device sends a control signal

enabling the signal to be sampled. If the device 20 is implemen-

ted according to the invention, considerable care is taken to

ensure that the delays induced in the branch comprising the

-&¢£  adapted filter 140 and the sampler 142 are compensated by the
delay induced in the branch comprising the odd-numbered filter
-141 and the detection device 191.

Figure 21 shows an embodiment of a recorder and/or reader accord-
ing to the invention. In the non-exhaustive example in Figure
21, the recorder is a magnetic tape recorder 861. It must be
understood that the principle of the invention also applies to
other types of recorder and/or reader such as, for example,
optical or mechanical recorders and/or readers. Similarly,
recorders and/or readers using magnetic media other than tape,



thé detsection device 191 directly controls the phase-neasurenent device
192. When the signal passes 'via 0, having passed through the odd- nunbered

filter 141, the detection device sends a control signal enabling the signal

to be sanpled. If the device 20 is inplenen- ted according to the

~invention, copsiderable care is taken 9 ensure that the delays induced in
tHe branch conpr|5|ng the adapted filtér 140 and the sanmpl er 142 are
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a conver onverters are | tO a
codj ng/ decdinggdetedingrizhe sigriad bwnbhelsmesﬁeﬁasodwhg/mmﬁgeMim 20

| S CO””e&&@i’céoz@ 1%0 @:To‘h?kc@i:‘é@t k8 & cdRers? rEéﬁ’lEré %“t r@n8 &Sntrokeskiird i nes

N33 to sources,of g be recorded, such for. exanpl e m crophones
70. 8 is llnked 34 11nes 183 to sources of 51gnals to be recorded,

such as for example microphones 70.

The control centre 8 is linked via an amplifier 3 to loudspeakers
18. The control centre 8 receives a control signal 150 enabling
it to make the video recorder settings.

A clock 5 is connected on the one hand to a code generator 13 and
Y on the other hand to the coding/decoding device 20.

At recording: the control centre 8 distributes the information
to be stored between the recording tracks and effects prior

s processing of the signal. Advantageously, the distribution of
the signal between the tracks depends on the desired recording
quality and on the drive speed of the tape. The coding/decoding
device 20 uses, for example, the modulation illustrated in Figure
14. The converters 6 adapt the digital signal received to
amplitudes capable of being recorded on the tape 861 by the heads
862.

The code generatgr 13 enables a code, for example a regular code

-0, 4, 0, 9, 0, %, ..., to be recorded on the magnetic tape 861.
The recording of this code enables the .clock 5 to be synchronised
at reading.



The' conttol centre 8 is linked via an anplifier 3 to |oudspeakers 18. The
control centre 8 receives a tontrol signal 150 enabling it to make the

vi deo recorder settings. A clock 5 is connected on the one hand to a code
generator 13 and on the other hand to the codi ng/ decodi ng device 20. At
récording: thg control centre 8 distrihyfes the information to be stored
bet ween the recording tracks and effects prior processlng of the signal.

Advant ag sk r S ds
on the dg‘is}}ére recor%I ng c#uig% égh c# %&Pgﬁu€ égﬁé %hgﬁtgasgsﬂgﬂ
codi ng/ deé‘oanﬁgraéwteetzetu9e§erveﬁ~8eaéﬁpted tﬁesmautheu 5ﬁSanb§9flé\§éd in

Figure 14ion WG Feehitd $£0 thdaRh okikesdi gital signal received to
anpl i tudes capabl e of being recorded on the tape 861 by the heads 862. The

code generator 13 enables a code, for exanple a regular code [err] ..., to
be’ r ecor ded readiing :nufrec theadsa 86 Bajenclat e enordiagtpict 8ignaddeéremabhes

the_ elogﬁgﬁa&osg%r%&n%gr%% %ed at reading.  -33- The recording of the

codé is superinposed®on the signal or intermttent at intervals
adapted to suit the resynchronisa- tion requirenments of the clock 5. At

readi ng: Allanke %@%u%@% 9%%@ 2bhvaRtereChr | ESrﬁn' ggakrblodvkngighdnsal wﬁb@éeo‘

on tape. Advantageous he converters .6 f orn1s%¥are mave signal s whose
fronts 05er€§§0 rrewmehec magpetic fransdtians gh W) t2p% &fdcodi ng

devi ce 20 supplies the digital values of the S|gnals on the Ilnes 153. The
control nt .e N ab(%esith fsfec g? constﬁ\%}ted fro?
vari ous nﬂSFg Y YREMER IFA'FR e 1?ﬁ B dﬂ? aﬁ&?BB Bni ¢
signal s anehhaximneSLa@@.enahblngn&rsﬂenanﬁnﬁn& suainlies othe elfifeckése | n
tfjjs casg;ghy HodbeRlretioRAlit Al FRONCVReT dudl RraRAlae

In the example illustrated in Figure 21, two audiophonic signals
are reconstituted enabling a stereophonic sound to be obtained.
In this case, the digital signals are converted into analogue
audio signals, the digital-to-analogue converters are for example
contained in the control centre 8. The analogue signals are
amplified by the amplifiers 3 and converted into acoustic waves
by the loudspeakers 18.

o
~ Advantageously, the recorder according to the invention comprises
a memory, not shown, enabling the information gathered from the
magnetic tape 861 to be stored. The memory is re-read intermit-
o tently. Thus, the variations in the drive speed of the magnetic

tape are overcome.

Advantageously, the control centre 8 is capable of taking account
of the magnetic coupling between the adjacent tracks (crosstalk).

It is for example possible to cause, by means of a magnetic
shunt, a known magnetic coupling between the heads 862 in order
to be able to eliminate it more satisfactorily by computation.

The invention applies in particular to the transmission and the
recording of analogue and/or digital data by phase modulation.



audi o skgnals, the digital-to-anal ogue converters are for exanple contained
*n the control <centre 8 The anal ogue signals are anplified by the
anplifiers 3 and converted into acoustic waves by the | oudspeakers 18.
Advant ageously, the recorder according to the invention conprises a nenory,
not shown, epabling the information 934 ered fromthe nagnetic tape 861 to
be stored. The nenory is re-read intermt- tently. Thus, the variations in
the dri S . th QE%QB ' I L38R0uF Yadibe
control&®§h?§§ggeﬁghbggéb e %?982%' 5§§%Eg%ﬁ?ﬁ%?%fﬁ§%#§gnetic coupl i ng

bet ween phisa igd presmammesok SFel@ission broadeasts Gr @("«9{1‘%8@- ble to
cause, by neans of a magnetic shunt, a known magnetic coupling between the
heads 862 in order to be able to elimnate it nore satisfactorily by
conputati on. The invention applies in particular to the transm ssion and

the recording of anal ogue and/or digital data by phase nodul ati on. - 34-
The invention essentially applies to the transm ssion of radio- phonic
programes, television broadcasts or digital data. * C L M S

35- 1. A phase-nodul ation information transm ssion process using a
transmtter and at | east one receiver, said transmtter and said receiver
conprising a clock (5), characterised in that said process conprises the

foll ow ng stages: - anplitude nodul ation of information which is phase-
coded by a pseudo-random | ow Il evel, |ong-length, continuously transmtted
code, at transm ssion; - convol ution and/or correlation of the signal
recei ved

/

A

W,



't’h's&?d code, at reception; - synchroni sati on of the—+reeetver—clock—
(5) with a peak produced by convolution or correlation of the signal

received by said code. 2. A transni ssion process accordi n H H”Mﬂﬁ“l
preceding clains, characterised in that said process is

process for di gi taI tel evision broadcagis. 3. A process accord| ng "to®Ccaim
2, characterised in that said process makes it possible to transmt the

information required to produce a—¥EegdmHpypd nition tel evision picture as
wel | as additional information which, after processing, is capable of to
enhancing picture quality. 4. A process according to one of Clains 1 to 3,
characteﬂhseé mmaSRaMOduﬂatﬂnmcdmidnmaﬁidﬂ[ﬁhﬁhﬂﬁ&ésadhﬂprééaﬂ§nﬁéﬁﬁ@“
process. 5. c | characterlse n_that ald

. process |s a ra ﬁ%%ﬁ%%lt %Q-S%&%dfg% al(r%asa%@s h DT eLe GSal‘it 3@%@151'—

accordi ng t 02Bfes8idt Fecpiverdragpriaing, acqéoab (52¢ i charactéhbsed hin

si gnal corrprtaa&gsanasbrbeaaél Ebﬂﬁfrl&éési:hét fb?ib he é%éﬁéfoccurrl ng at

regul ar tine |nterva second transiti g 'S nmo ated, the

i nstant when~ Ftu§8 m°§3|&F%&HNRFt%Hﬁ@???Bh@"(E@BthﬂﬁnPhase'
constituting the codedg by t&e p@é@dﬁafaﬁﬂoﬁo D@leé@éB1ttf&hgjieﬁb@ﬁocess

according to one d rac ris in.that the
anplitude of the Bénfﬁﬁugﬁsggd ? kEESnSP Pe ?ﬁcﬁr?ﬂﬁFlFﬁéoﬁftenuatlon
br ought about by §9Dﬂ°&ﬁpionudedﬁonuterrehapleneofsthecsigmamlrécéimed

transitions (158 gign155}a 8oad, ngéu begegbggt romgnet| ¢ radiation
transmtter conprl- sjing an aerfa E n anpllfler (3), a source of
synchronisation of t receiver clock (5) with a peak

si gnal s

\F

o produced by convolution or correlation of the signal

N received by said code.

2. A transmission process according to one of the preceding
claims, characterised in that said process is a transmis-

sion process for digital television broadcasts.

3. A process according to Claim 2, characterised in that said
. process makes it possible to trahsmit the information
required to produce a medium~definition television picture
as well as additional information which, after processing,
is capable of to enhancing picture quality.

\;; 4. A process according to one of Claims 1 to 3, characterised
in that said process is an alphanumeric data transmission
process.

5. A process according to Claim 1, characterised in that said
process is a radiophonic sound transmission process.

6. A process according to one of the preceding claims, charac-
terised in that the signal comprising first transitions
(158) at instants (154) océurring at regular time intervals
and second transitions (155) is modulated, the instant when



to be transmtted (7), a phase-coding device (2) and a clock (5), _ :
characterised in that it conprises a pseudo- random code genguﬂﬂﬂr ﬂ

(13) linked to the clock and to anplitude nodul ati on neans ( m' !”mm””m
anplitude nodu- |ate the phase-nodul ated signals with the aid®of csatdn s "
pseudo-randomgode. 9. A transmtter acgarding to Gaim8, characterised in

thdt it conprises a control centre (8) making it possible to nodify and/or
distribute tNesdOrdBdmi WS ihNT (188)PCLUBEP 2 SHLALEIVIRl the
transnmission chappels. 10. A transmtter ‘according t6 Caim oro;
characteri sed $oA+BAtOkaFRe 1nfiorpatien| Bo e rtremsnittedi television
broadcasts. 11. Atransmtter according to Claim8 or 9, cgaracterlsed kn
that said transmditer is a transm,tter of _radi ophonic¢, broadcasts. 12. n
el ectr omag';n'et i%%‘?/‘éﬁ%@ﬁ%ﬁ%ﬁé’r Qﬁenﬁfv\ﬁﬁ ‘F‘F%‘g’s‘:‘g 3PS a HRGY to
one of O ains Bexbsed indthatpthei nmpahtadei alf the awpldtidd gﬁfdlh._(ﬁ?(tid@
phase denodul 0 c sgill [ n c [ hked, to

t he | ocal oscﬁ%?é% %ﬁdé}tl%fel % Sgeﬁé"‘én%%f*é‘é‘ %ﬂ:?iogh%rr %('f‘?g%l ls%ebg) "?tn tf’ﬁaﬁall
conprises a pstlRbLFIiRIRRVSLRL tem prarnts 3mcaptilanl ab the ansidviaes
(131, 132) efferss ngn@oisey ati on and/ or convol ution of the synchronising

si gnal obtained by anplitude denmpdul a- tion (3) of the signal received with
t he code generated by said code generator (130), these devices (131, 132)
bei ng |inked td mbdubapedf etectdpmagethe ehatktibnoratansing tHeRC HdipSe- t he

| ock which is.d | the p . denpd tor in order to.
gygghron: ge {ﬁ%irf%ﬁrgréégggﬂpﬁ gébezgee?ﬁég%g?arnggﬁd & ﬁoPﬁ]fff, O%M{aelﬁ sed
in;ipat sai d retebgertnansmitiad véY) of a cphaseterdingadenite. (2) and a

‘ clock (5), characterised in that it comprises a pseudo-
~ random code generator device (13) linked to the clock and
to amplitude modulation means (2 or 3) to amplitude modu-
late the phase-modulated signals with the aid of said

pseudo-random code.

9. A transmitter according to Claim 8, characterised in that
it comprises a control centre (8) making it possible to
modify and/or distribute the information to be transmitted
between a plurality of transmission channels.

10. A transmitter according to Claim 8 or 9, characterised in
~ that said transmitter is a transmitter of television
broadcasts.

11. A transmitter according to Claim 8 or 9, characterised in
that said transmitter is a transmitter of radiophonic
broadcasts.

12. An electromagnetic wave receiver cooperating with a trans-
mitter according to one of Claims 8 to I1 and comprising an
aerial (4)ﬁ an amplifier (3), a phase demodulator (20), a
local oscillatot'(al) and a clock (5) linked to the local
oscillator and the phase demodulator, characterised in that
it comprises a pseudo-random code generator (130) linked to



1A At ecei ver according to Claim12 or 13, character|sé’~Tﬁ‘Fﬁ5F“*T‘““*‘-
Conprlses a video random atcess nenory (24) and an addres

which, in said video random access nenory (24), replaces !ﬂ ﬁﬂ “g g

4+ here by new trans- mtted information. 15. A receiver accordenge

Clainms 12 tq 14, character- ised in tg? _it conprises a conputer (23) and a
Vi deo randon1access menory (24) to stdfe at |east one i mage, the conputer

bei ng capablfeleddil 4 sah) offeBRihgObol PELAEROS HA/EH ddhydiuetdipo

random access_nenory accor ornmati on recelv recei ver

accor di ng tcP‘thiierrﬁYEC@F%S%Fésnéﬂl sbhainednay amplcldmsie senofwdar ¢
whi ch, by negiwn of3 £ G Wi lagnaﬁkleécéivéw&sitﬂi G:HéJ &Jdemg%&léi‘dﬂéd iy e

echoes by subtract-_.ing the nal hy del aying_themsq as to
oot them i n SRAI G00%  FERERAESr of LROT o cheRe: Beuibel (L4, 18570 natir
accordi ng tolidkedn £6, thar ampdified i (B8} hahdi tthonplosks 1rproréesort¢o to
elimnate e ng.t t er rr
[err] [err] |wj¥jh%r§h€§%rcg§0ﬁ ?ﬂkéhtgs H%s§¥§ ighkﬁltu 4§t#ﬂ %ﬁrst
reflected Sli%iﬂ aon in @rdese%@naym@hr@nxﬁg %hgnbﬂttqmwr] of the third
reflected signal, [err] of the i-th reflected signal, [err] is the

anplltude of the direct signa err] bei,ng the s recei veqd at e
i nst antlhe+i A §e°e¥\"?§céﬁ°\?g’lrd&€&r5‘? nGl P&moﬂez'of"}é%?‘?ﬁeﬁlf‘f ¢ in enal

character- said receiver is a receiver of television broadcasts.

14. A receiver according to Claim 12 or 13, characterised in
that it comprises a video random access memory (24) and an
address processor (22) which, in said video random access
memory (24), replaces information found there by new trans-
mitted information.

15. A receiver according to one of Claims 12 to 14, character-
ised in that it comprises a computer (23) and a video
random access memory (24) to store at least one image, the
computer being capable of modifying all or part of the
~image stored in the video random access memory according to
the information received.

l16. A receiver according to Claim 12 or 13, characterised in
S that it comprises a device which, by means of computation,
makes it possible to eliminate multiple echoes by subtract-
ing them from the signal or by delaying them so as to put
‘them in modulo 29 phase with the direct signal.

17. A receiver according to Claim 16, characterised in that it
comprises processors to eliminate multiple echoes by
resolving the system:

L]



: —_—
ised iw“that the device (132) effecting convol ution of th@ﬁsi Elial recei ved
)
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recei ver according to one of Clains 12 to 15, character- ised in that it
conprises a fyrequency reduction devi_ge3é8_2). 20. A transmtter according
t% one of Claims 8 to 11, charac- teriSed in that it conprises a control

centre (8) to distyibute infarpati t e transnktted between a plural -
ity of transmi ssi OXT’!I‘ channeéfls.g&g% S?Jg\a% (r]sazﬁs'ﬁi't?ea?n%‘ccor ding to O aim 20,
characterised in that $ai doc8atRolSt8ntIsd-(-8) tPs B¥rgital . 22 ° Data
transm ssion devi cg,, ckar agt si+&e6, 48, td)at. .i.t +aQnPi- ses a transmitter
according to one q} Clainms 7.0 1%1_?nd/%r a r%cei er according to one of
Claims 13 to 22. »11111Pr1P1HA P1i%aptr2211P 289- 23, Use of the
process according to one of Jainms 1 to 7 for the recording of information

nmodul at ed by noduliati o, syuchgas, phas ul ation_syrchroni sed by a cl ock,
characterised in t%é’t a cg%esi‘ﬁa‘r Ieggﬁrgggggw-?h”th*i'a; ?ﬂ‘f‘ornation and, when
the information thus recorded is read, the code is read and convol uted or
correlated with the informgt gora,f &ad+.n.araersto synchronise the reading
clock with the recording cl ock. 247 Use ‘accordi ng to Caim?23,
characterised in that the code is a regular code. 25. Use according to

Cl ai m 24, chasrateera Seiks i thé habmphexcathplitude (o tieer FirgpereZlected

according to f ai %gi}ﬁf' sgq |-} that th oge .1
superi nposed %’%%e’ |qrﬁ %?Bn%fjl%otﬁ%rce%glgr ge%.rl : ({Jse r{cé(;ldr |3n8Et gh%ng?%;rﬁ
C ai s 23 t o legtadhstignadedas Pf the i-th reflected signal, a, is the

V"J amplitude of the direct signal, Y,.. being the signal

had received at the instant n+i.

18. A receiver according to one of Claims 12 to 17, character-
ised in that the device (132) effécting convolution of the
signal received by a code comprises a charge-transfer
device, of which some cells, corresponding to the binary
code used, are linked to an output.

19. A receiver according to one of Claims 12 to 15, character-
ised in that it comprises a frequency reduction device
(82).

\;; 20. A transmitter according to one of Claims 8 to 11, charac-
terised in that it comprises a control centre (8) to
distribute information to be transmitted between a plural-
ity of transmission channels.

21. A transmitter according to Claim 20, characterised in that
said control centre (8) is digital.

22. Data transmjssion device, characterised in that it compri-
ses a transmitter according to one of Claims 7 to 12 and/or
a receiver according to one of Claims 13 to 22.



t-hat "t he*code is recorded interhittently.
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23. Use of the process according to one of Claims 1 to 7 for
the recording of information modulated by modulation such
as phase modulation synchronised by a clock, characterised
in that a code is recorded with this information and, when
the information thus recorded is read; the code is read and

- convoluted or correlated with the information read in order
to synch;onise the reading clock with the recording clock.

24. Use according to Claim 23, characterised in that the code
is a regular code.

25. Use according to Claim 24, characterised in that the code

N\,
" is of the 0, 9, 0, ¥ ... type.
26. Use according to one of Claims 23 to 25, characterised in
that the code is superimposed on the information recorded.
27. Use according to one of Claims 23 to 25, characterised in
that the code is recorded intermittently.
N/ )



