
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

70
6 

75
8

B
1

TEPZZ_7Z6758B_T
(11) EP 1 706 758 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
03.08.2016 Bulletin 2016/31

(21) Application number: 04788760.9

(22) Date of filing: 14.09.2004

(51) Int Cl.:
G01S 13/50 (2006.01)

(86) International application number: 
PCT/US2004/030117

(87) International publication number: 
WO 2005/074422 (18.08.2005 Gazette 2005/33)

(54) COMBINED RADAR AND COMMUNICATIONS LINK

KOMBINIERTE RADAR- UND KOMMUNIKATIONSVERBINDUNG

RADAR ET LIAISON DE COMMUNICATION COMBINES

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IT LI LU MC NL PL PT RO SE SI SK TR

(30) Priority: 20.01.2004 US 538011 P

(43) Date of publication of application: 
04.10.2006 Bulletin 2006/40

(73) Proprietor: BAE SYSTEMS Information and 
Electronic Systems 
Integration Inc.
Nashua, NH 03060 (US)

(72) Inventor: SUTPHIN, Eldon, M.
Merrimack, NH 03054 (US)

(74) Representative: BAE SYSTEMS plc 
Group IP Department
P.O. Box 87 
Warwick House
Farnborough Aerospace Centre
Farnborough
Hampshire GU14 6YU (GB)

(56) References cited:  
WO-A1-98/12573 GB-A- 2 421 866
US-A- 3 832 709 US-A- 3 836 960
US-A- 4 051 472 US-A- 4 286 260

US-A- 4 527 151 US-A- 4 598 293
US-A- 5 220 331 US-A- 5 966 090
US-B1- 6 624 750 US-B1- 6 633 254

• BLACK J D: "Motion and ranging sensor system 
for through-the-wall surveillance system" 
PROCEEDINGS OF THE INTERNATIONAL 
SOCIETY FOR OPTICAL ENGINEERING (SPIE), 
SPIE, USA LNKD- DOI:10.1117/12.479299, vol. 
4708, 1 January 2002 (2002-01-01), pages 114-121, 
XP002456748 ISSN: 0277-786X

• MARTINEZ P.F. AND GALEANO F.C. ET AL: ’New 
Microwave Sensors for Intrusion Detection 
Systems.’ SECURITY TECHNOLOGY. vol. 
CONF:33, 05 October 1999 - 07 October 1999, 
pages 49 - 53, XP001003737

• FOLEY E. ET AL: ’Improving Intrution Detection 
Radar.’ AEROSPACE AND ELECTRONIC 
SYSTEM MAGAZINE, IEEE. vol. 17, no. 8, August 
2002, pages 22 - 27, XP002990095

• NICHOLS S.A. AND NAYLOR R.B. ET AL: ’Reliable 
Motion Detection of Small Targets in Video with 
Low Sognal-to-Clutter Ratios.’ SECURITY 
TECHNOLOGY. vol. CONF:29, 18 October 1995 - 
20 October 1995, pages 447 - 456, XP000585891

• FREITAG L E ET AL: "A Long-term Deep-water 
Acoustic Telemetry Experiment", OCEAN 
TECHNOLOGIES AND OPPORTUNITIES IN THE 
PACIFIC FOR THE 90’S. HONOLULU, OCT. 1 - 3, 
1991; [PROCEEDINGS OF THE OCEAN 
ENGINEERING IN THE ENVIRONMENT 
CONFERENCE. (OCEANS)], NEW YORK, IEEE, 
US, vol. 1-10, 1 October 1991 (1991-10-01), pages 
254-260, XP010053421, ISBN: 978-0-7803-0202-0



EP 1 706 758 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] This invention relates to small, relatively low-
powered radar systems and more particularly to the pro-
vision of a remote display of radar results.
[0002] As described in U.S. Patent 6,633,254, low-
powered radar systems have been employed for use in
intrusion alarms, vehicle sensing, surveillance and
through-wall detection.
[0003] In one application, a CW radar is utilised to
project energy through a wall and into a room where it is
returned by moving objects such as an individual. The
reflected energy from the moving object is indicated by
a phase variation between the incident radiation and the
reflected radiation such that, by measuring the phase
difference of signals transmitted by the antenna and sig-
nals received by the same antenna, one can detect the
presence of an individual in a room.
[0004] Systems employing such radars can also be
adapted to provide an indication of not only the existence
of a moving individual, but also the range of the individual
to the particular radar involved. Moreover, such CW ra-
dars can be used with antennas at differing positions to
be able to more accurately locate an individual and, for
instance, to discriminate between individuals who move
and stationary articles within a room.
[0005] The ability of small lightweight radars to pene-
trate walls is useful, for instance, in detecting individuals
in a burning building or to conduct surveillance on indi-
viduals, both for police work and for military purposes.
[0006] In such applications, it is oftentimes necessary
to have the individual manning the radar equipment to
be removed from the radar itself for a number of reasons.
One reason is that heat or other radiation from a building
may be such as to preclude the presence of an individual
manning the radar at the site.
[0007] Secondly, it may be desirable to have the indi-
vidual manning the radar removed from the site due to,
for instance, hostile actions taken when the individual is
at the building. Also, covert operations require that the
individual manning the radar be remote from the sensing
location so as to remain undetected. Also, for motion de-
tection-type radars, having an individual adjacent the ra-
dar may result in false alarms due to the individual being
in the back lobe of the radar antenna. In such a case the
radar may detect the movement of the individual manning
the radar as opposed to movement of an individual within
a building or within the main lobe of the radar beam.
[0008] For intrusion alarms, vehicle sensing and other
surveillance applications, it is thus important to have an
unmanned radar and to be able to monitor the results of
the radar surveillance at a central location removed from
the point at which the radar measurements are taken.
Thus, for instance, if one wants to use multiple radars to
surveille a given area, it is important to be able to have
the radars communicate with a central location so that
the individual radars need not be manned. Additionally,
when radars are moved by robotic systems to be able to

accurately pinpoint individuals within a building, often-
times it is a requirement that the individual control the
robot from a distance. This being the case, the radar re-
turns must be displayed and/or analyzed at some distant
point.
[0009] The aforementioned patent performs the com-
munications functions but does so by continuously pro-
jecting the CW wave. The remote signaling is accom-
plished by modulating the frequency of the continuous
wave. The result is that remote receivers used to monitor
the radar returns must remain on continuously. This re-
sults in unnecessary power drain for these battery-pow-
ered receivers. Moreover, receivers oftentimes receive
garbled transmissions if more than one radar is used, for
instance, to improve on range measurements or to trian-
gulate on a moving individual. Thus in the past there was
no convenient way to separate out signals from multiple
radars, much less specifically code returns from a given
radar, either to address only a particular receiver or to
provide a serial digital message.
[0010] Also, when attempting to monitor movement, it
would be convenient if the multiple radars could commu-
nicate on a single communication channel. Since the ra-
dars would normally be operating on different frequen-
cies or channels, it would be advantageous to be able to
switch these radars to a single frequency for communi-
cations.
[0011] There is therefore a need to be able to address
different remote receivers, like pagers, and to be able to
convey information about detected movement without
having to use a separate transmitter at the radar.

SUMMARY OF INVENTION

[0012] In order to provide requisite communication be-
tween the radar and the monitoring receiver, the CW
wave from the radar is interrupted by a microprocessor
when a valid indication of a moving individual has oc-
curred. Note that the interruption only occurs after motion
has been detected and the CW signal is no longer useful.
[0013] After the CW signal interruption the radar’s
transmitter is modulated by a serial data message, which
may include the address of a particular receiver. The
message may include a so-called wake up code so that
the receiver need not be in full receive mode all the time.
Such operation is akin to a pager, which in this case would
be paged when motion is detected. After paging, a digital
bit stream may be sent for conveying information about
the radar returns. Thus a remote receiver can be turned
on only when motion has been detected and can be sep-
arately addressed.
[0014] In one embodiment of the subject invention the
radar’s frequency source is modulated with a serial digital
message in accordance with data reflecting returned ra-
dar signals, with the digital message permitting special-
ized tailoring of the information to be transmitted.
[0015] While in the above-mentioned patent the infor-
mation was transmitted by frequency modulation of the
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continuous wave, in the subject invention amplitude mod-
ulation or pulse code modulation is permitted during the
period that the CW wave is interrupted.
[0016] The result is that with the use of a microproc-
essor the digitally modulated radar signal serves as a
highly tailorable communications link to remote monitor-
ing apparatus in which the remote receiver need only be
actuated when a digital actuation signal is transmitted.
[0017] Moreover, when multiple radars are used, for
instance, to obtain better range accuracy, then all of the
individual radars can be switched to communicate over
a separate communication channel. This is done by
changing the frequency of the radars after motion has
been detected. Changing the radar frequency also gives
flexibility to permit transmission to receivers tuned to dif-
ferent frequencies. Thus, the radars can be tuned to dif-
ferent frequencies so that only a receiver tuned to a par-
ticular frequency will be addressed by a particular radar.
[0018] Note that, as before, the radar antenna serves
two purposes, the first being to form a radar beam and
the second being to function as a communications an-
tenna in which the radar signal is modulated.
[0019] Thus, rather than providing a completely differ-
ent transmitter and antenna to provide a communications
link, in the subject invention the interruption of the normal
CW signal upon motion detection permits the transmis-
sion of a digital message by the same antenna that is
used by the radar to form a radar beam. Thus the radar
signal is not only directed from this antenna towards an
area from which returns are expected, but it is also used
to report the presence of motion to a remote location.
The distance at which modulated signals from the radar
can be detected varies from 20 feet to as much as a mile
or two so that an individual manning the radar need not
be at the site of the radar. This protects the individual
from hostile engagement at the radar site and also per-
mits a degree of covertness, since the only thing that
needs to be placed at the surveilled area is a small, non-
descript unmanned device.
[0020] In summary, in a CW radar system for detecting
motion behind a wall involving modulation of the radar
transmission, means are provided to interrupt the CW
wave when motion is detected and to use the same radar
transmitter to transmit a serial digital message to a re-
mote monitoring receiver. The encoding can include a
receiver wakeup message to turn on the receiver only
when motion has been detected. In one embodiment, a
microprocessor is used to detect when motion exists be-
hind a wall and to provide a tailorable message to mod-
ulate the radar’s transmitter in the period when the CW
signal from the radar is turned off after motion detection.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] These and other features of the subject inven-
tion will be better understood in connection with a De-
tailed Description, in conjunction with the Drawings, of
which:

Figure 1 is a diagrammatic illustration of the use of
a CW radar to detect motion of an individual behind
a wall in which motion is detected by a microproces-
sor as a change in the phase difference between the
transmitted and the returned signals, with the motion
detection occurrence being transmitted to a remote
site after motion is detected, the microprocessor
generating a corresponding serial data message;
Figure 2 is a diagrammatic illustration of the phase
difference of a signal that is the result of motion of
an individual behind a wall;
Figure 3 is a graph showing the phase difference
between the transmitted and returned signals due
to, for instance, constant motion of an individual;
Figure 4 is a block diagram of a CW radar that uses
a microprocessor to analyze the results of returned
radiation, formats the data, interrupts the CW radar
source and transmits the formatted data using the
same transmitter used to generate the radar beam;
Figure 5 is a diagrammatic illustration of a prior art
through-the-wall monitoring system in which an in-
dividual manning the monitor is at the monitoring site;
and,
Figure 6 is a diagrammatic illustration of the use of
an unmanned radar, in one embodiment carried by
a robot, which uses the same radar antenna that
projects energy through a wall and transmits a mod-
ulated radar signal to a remote location.

DETAILED DESCRIPTION

[0022] Referring now to Figure 1, if it is important to
detect the presence of an individual 10 behind a wall 12,
then in one embodiment of the subject invention, a CW
radar is used. This radar includes a transmitter 13 includ-
ing a frequency source 14, a power divider 16 and a cir-
culator 18 to drive a radar antenna 20.
[0023] The CW signal from antenna 20, here indicated
by arrow 22, is projected through wall 12 towards indi-
vidual 10, with returns 24 impinging on antenna 20. The
return is then coupled via circulator 18 to a mixer 25.
[0024] The output of mixer 24 is indicated by arrow 26
to be the phase difference between the transmitted and
returned signals. This signal is applied to a microproces-
sor 28 containing an analog-to-digital converter that func-
tions in one aspect as a motion detector, the output of
which indicates a moving object behind wall 12.
[0025] If one wished to remotely monitor of the motion
detector output, one might provide a separate transmitter
30 and its own antenna 32.
[0026] However, to do so is not the most efficient way
to provide a communications link to a remote location.
[0027] In order to do so, one uses microprocessor 28
to encode the fact that motion has been detected. Sec-
ondly, microprocessor 28 inhibits the production of the
CW wave after motion has been detected by controlling
frequency source 14. Thirdly, microprocessor 28 gener-
ates a serial digital data message to be used in modu-
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lating the signal from transmitter 13. Transmitter control
signals are coupled over line 34 from microprocessor 28
to transmitter 13 to interrupt the CW signal and to mod-
ulate the transmitter with the serial digital data message.
[0028] The result of modulating transmitter 13 is a sig-
nal broadcast by antenna 20 to a remote location at which
a receiver 34 and its antenna 36 are located. It will be
appreciated that the radar’s transmitter can be reconfig-
ured after interruption of the CW wave, with the recon-
figured transmitter modulating the output of the type of
radar for purposes of remote monitoring. Any modulation
of the radar signal, be it frequency modulation, phase
modulation, amplitude modulation, pulse code modula-
tion or the like, is within the scope of the subject invention.
[0029] By way of background and referring to Figure
2, in order to detect motion of individual 10, there is a
phase difference between the transmitted signal 22 and
the returned signal 24, which difference is detectable at
transceiver 40 that includes all of the elements of Figure
1.
[0030] Referring to Figure 3, if individual 10 is moving
at a constant velocity, then the phase difference 42 will
vary as indicated and will result in the ability to detect the
range 44 of the individual from the antenna.
[0031] Referring now to Figure 4, the radar transceiver
40 is shown having antenna 20 connected to transmitter
13 that includes frequency source 14, power divider, 16
and circulator 18. An output of circulator 18 is coupled to
mixer 25, with the input to antenna 20 being from power
divider 16, which is supplied by a frequency source 14,
in this case an oscillator. The oscillator can include a
modulator for modulating the output thereof. Thus fre-
quency source 14 can be considered to include an oscil-
lator and data modulator. The amplitude of the oscillator
output, the frequency of the oscillator, or the phase of
the signal from the oscillator can be modulated to provide
flexibility for the communications channel. In any case,
it is this frequency source that encodes the radar trans-
mission to provide the communications link.
[0032] Note that the output of mixer 25 is coupled to a
signal processor 50 in the form of a microprocessor
which, in addition to detecting motion, may have other
sensor inputs 52.
[0033] All of the inputs to the signal processor result in
an output of data on line 54, which is coupled to a data
formatter 56 and thence to frequency source 14. Note
that data formatter 56 may be part of the microprocessor.
[0034] What will be appreciated is that the same device
that is performing the radar function also provides a com-
munications link function, with the oscillator and antenna
doing double duty to set the frequency of the radar and
also to provide for a communications link consisting of a
modulated radar signal.
[0035] In operation, when motion is detected, signal
processor 50 causes the CW wave to be interrupted by
shutting down frequency source 14, which serves as an
oscillator/data modulator. In one embodiment transmitter
13 is reconfigured for a number of purposes. For in-

stance, transmitter 13 can be driven to transmit a wake
up code so as to place one or more remote receivers in
a full receive mode. Note that this code can be used to
address only selected receivers. Thereafter any data that
needs to be transmitted is transmitted to one or more
remote locations using the same radar transmitter that
was used to produce the CW wave.
[0036] Signal processor 50 can also be used to change
the frequency of the radar transmitter either to a single
communications channel, or to a pre-selected frequency
used to address a pre-selected remote receiver.
[0037] In one embodiment, the system described can
be characterized as a remote Doppler radar motion sen-
sor that can detect and report motion data to a user at a
distance from the radar unit. Other applications include
intrusion alarm systems sensing personnel behind walls,
vehicle sensors, portable alarms and the like. Using the
same RF source for both radar and remote data trans-
mission provides an economical remote radar unit. Ad-
ditionally, for systems using other remote sensors where
the data is transmitted via an RF link, the addition of but
a few components provides communication of data from
the scene to a remote location.
[0038] Note that the modulation can be either ampli-
tude modulation, frequency modulation, pulse code mod-
ulation or phase modulation and can either be analog or
digital depending on the application.
[0039] In the above embodiment, normally the unit has
no reason to transmit data when operating in the radar
mode. When motion is detected the same transmitter
used in the radar mode has its CW signal interrupted,
with its transmitter then reconfigured to provide either a
short burst of digital data or a signal to alert or notify the
user.
[0040] Note that an analog alert can use audio or dig-
itized voice to indicate the amount of motion via the sub-
ject radio link.
[0041] Note also that the frequency source modulator
can also be tuned to a different common reporting fre-
quency for data transmission when multiple sensors are
used. Moreover, in addition to the processed data signal
being sent to a user, the message could also contain an
identifier to alert the user of the particular sensor being
used.
[0042] Thus, it will be appreciated that what is provided
is a smaller, relatively low-powered radar system that is
adaptable for use in intrusion alarm, vehicle sensing, sur-
veillance and through-wall detection devices in which the
output of such devices is reported to individuals who are
remote from the location at which the sensing is done.
[0043] Referring now to Figure 5, as can be seen, in
the past, an individual 60 has his or her existence detect-
ed behind wall 62 by a radar 64 in which motion is de-
tected at 66 and is displayed at 68 to an individual man-
ning the radar.
[0044] Referring to Figure 6, in accordance with the
subject invention, individual 60 has his or her existence
sensed by a robot 70 having a radar antenna 72 that
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projects energy through wall 62 in order to detect the
motion of individual 60. At the same time, a signal 74
from antenna 72 that has been modulated in accordance
with the subject invention, is detected by an antenna 80
of a remote receiver 82, thus to provide remote detection
of the radar results.
[0045] While the present invention has been described
in connection with the preferred embodiments of the var-
ious figures, it is to be understood that other similar em-
bodiments may be used or modifications or additions may
be made to the described embodiment for performing the
same function of the present invention without deviating
therefrom. Therefore, the present invention should not
be limited to any single embodiment, but rather construed
in breadth and scope in accordance with the recitation
of the appended claims.

Claims

1. A combined radar and communications link, com-
prising:

a radar having a frequency source (14) and an
antenna (20) for forming a radar beam;
a unit at said radar for monitoring radar returns
and for developing a signal (54) representing a
radar parameter indicative of the presence of
motion of an object;
a receiver (34) for receiving the signal;
means for interrupting the radar beam when the
radar parameter has been detected; and,
a modulator (14) coupled to said frequency
source (14) and said signal (54) for modulating
the signal, to be transmitted by said radar an-
tenna (20) after radar beam interruption, char-
acterised in that the modulated radiation from
said radar antenna (20) includes a receiver
wake-up message to turn on the receiver (34)
only when motion is detected in order to estab-
lish said communications link; and,
the unit comprises a signal processor (50) op-
erable to change the frequency of the radar to
a communication channel to address the receiv-
er (34).

2. The combined radar and communications link of
Claim 1, wherein said signal includes alerting means
when the signal transmitted by said radar antenna
(20) is modulated.

3. The combined radar and communications link of
Claim 2, wherein said alerting means includes an
audible signal generator.

4. The combined radar and communications link of
Claim 2, wherein said alerting means includes a dis-
play.

5. The combined radar and communications link of
Claim 4, wherein said display includes a visual rep-
resentation of the position of the object relative to
said radar.

6. The combined radar and communications link of
Claim 5, wherein said visual representation includes
a plot of the position of said object.

7. The combined radar and communications link of any
one of claims 1 to 6, wherein said radar is a CW radar.

8. The combined radar and communications link of any
one of claims 1 to 7, further comprising the signal
processor (50) operable to change the frequency of
the radar transmitter to a pre-selected frequency
used to address a pre-selected receiver.

9. The combined radar and communications link of any
one of claims 1 to 7, wherein the signal processor
(50) is operable to change the frequency of the radar
transmitter to a single communications channel fre-
quency.

10. A method for providing covert security for an individ-
ual manning a radar, comprising the steps of:

locating an unmanned radar at a scene into
which a radar beam is to be projected;
projecting the radar beam into the scene:

detecting returns from an object in the
scene;
establishing a sensed parameter from the
detected returns from the objects;
interrupting the radar beam in response to
the occurrence of the sensed parameter;
changing the frequency of the radar to a
communication channel;
turning on and modulating the radar beam
in accordance with the sensed parameter
so as to cause the radar antenna (20) to
emit modulated radiation; and, remotely
sensing the modulated radiation, thus to ob-
tain a remote indication of the results of the
use of the radar, and wherein the modulated
radiation includes a receiver wake-up mes-
sage to turn on the receiver only when mo-
tion has been detected.

Patentansprüche

1. Kombinierte Radar- und Kommunikationsverbin-
dung, umfassend:

ein Radar mit einer Frequenzquelle (14) und ei-
ner Antenne (20) zum Bilden eines Radar-

7 8 



EP 1 706 758 B1

6

5

10

15

20

25

30

35

40

45

50

55

strahls;
eine Einheit am Radar zum Überwachen von
Radarreflexionen und zum Entwickeln eines Si-
gnals (54), das einen Radarparameter darstellt,
der das Vorhandensein von Bewegung eines
Objekts anzeigt;
einen Empfänger (34) zum Empfangen des Si-
gnals;
Mittel zum Unterbrechen des Radarstrahls,
wenn der Radarparameter erfasst wurde; und
einen Modulator (14), der mit der Frequenzquel-
le (14) und dem Signal (54) gekoppelt ist, um
das Signal zu modulieren, das durch die Rada-
rantenne (20) nach der Radarstrahlunterbre-
chung gesendet werden soll, dadurch gekenn-
zeichnet, dass die modulierte Strahlung von
der Radarantenne (20) eine Empfängeraktivie-
rungsnachricht umfasst, um den Empfänger
(34) nur dann einzuschalten, wenn Bewegung
erfasst wird, um die Kommunikationsverbin-
dung herzustellen; und

wobei die Einheit einen Signalprozessor (50) um-
fasst, der so ausgelegt ist, dass er die Frequenz des
Radars auf einen Kommunikationskanal wechselt,
um den Empfänger (34) zu adressieren.

2. Kombinierte Radar- und Kommunikationsverbin-
dung nach Anspruch 1, wobei das Signal Warnmittel
umfasst, wenn das durch die Radarantenne (20) ge-
sendete Signal moduliert wird.

3. Kombinierte Radar- und Kommunikationsverbin-
dung nach Anspruch 2, wobei das Warnmittel einen
Generator von akustischen Signalen umfasst.

4. Kombinierte Radar- und Kommunikationsverbin-
dung nach Anspruch 2, wobei das Warnmittel eine
Anzeige umfasst.

5. Kombinierte Radar- und Kommunikationsverbin-
dung nach Anspruch 4, wobei die Anzeige eine vi-
suelle Darstellung der Position des Objekts in Bezug
auf das Radar umfasst.

6. Kombinierte Radar- und Kommunikationsverbin-
dung nach Anspruch 5, wobei die visuelle Darstel-
lung eine grafische Darstellung der Position des Ob-
jekts umfasst.

7. Kombinierte Radar- und Kommunikationsverbin-
dung nach einem der Ansprüche 1 bis 6, wobei es
sich bei dem Radar um ein Dauerstrichradar handelt.

8. Kombinierte Radar- und Kommunikationsverbin-
dung nach einem der Ansprüche 1 bis 7, ferner um-
fassend, dass der Signalprozessor (50) so ausgelegt
ist, dass er die Frequenz des Radarsenders auf eine

im Voraus ausgewählte Frequenz wechselt, die zum
Adressieren eines im Voraus ausgewählten Emp-
fängers verwendet wird.

9. Kombinierte Radar- und Kommunikationsverbin-
dung nach einem der Ansprüche 1 bis 7, wobei der
Signalprozessor (50) so ausgelegt ist, dass er die
Frequenz des Radarsenders auf eine Frequenz ei-
nes einzigen Kommunikationskanals wechselt.

10. Verfahren zur Bereitstellung von Geheimschutz für
ein Individuum, das ein Radar bemannt, umfassend
die folgenden Schritte:

Lokalisieren eines unbemannten Radars an ei-
ner Szene, in die ein Radarstrahl projiziert wer-
den soll;
Projizieren des Radarstrahls in die Szene;
Erfassen von Reflexionen von einem Objekt in
der Szene;
Ermitteln von gemessenen Parametern aus den
erfassten Reflexionen von den Objekten;
Unterbrechen des Radarstrahls in Reaktion auf
das Auftreten des gemessenen Parameters;
Wechseln der Frequenz des Radars auf einen
Kommunikationskanal;
Einschalten und Modulieren des Radarstrahls
gemäß dem gemessenen Parameter, um die
Radarantenne (20) zu veranlassen, modulierte
Strahlung zu emittieren; und
Fernmessen der modulierten Strahlung, um da-
durch eine Fernanzeige der Ergebnisse der Ver-
wendung des Radars zu erhalten, und wobei die
modulierte Strahlung eine Empfängeraktivie-
rungsnachricht umfasst, um den Empfänger nur
einzuschalten, wenn Bewegung erfasst wurde.

Revendications

1. Radar et liaison de communication combinés,
comprenant :

un radar ayant une source de fréquence (14) et
une antenne (20) pour former un faisceau radar ;
une unité au niveau dudit radar pour contrôler
les échos radar et pour développer un signal
(54) représentant un paramètre radar indicatif
de la présence d’un mouvement d’un objet ;
un récepteur (34) pour recevoir le signal ;
un moyen pour interrompre le faisceau radar
quand le paramètre radar a été détecté ; et,
un modulateur (14) couplé à ladite source de
fréquence (14) et audit signal (54) pour moduler
le signal, destiné à être transmis par ladite an-
tenne radar (20) après l’interruption du faisceau
radar, caractérisé en ce que le rayonnement
modulé provenant de ladite antenne radar (20)
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comporte un message de réveil de récepteur
pour activer le récepteur (34) uniquement quand
un mouvement est détecté afin d’établir ladite
liaison de communication ; et,
l’unité comprend un processeur de signaux (50)
exploitable pour changer la fréquence du radar
sur un canal de communication pour adresser
le récepteur (34).

2. Radar et liaison de communication combinés selon
la revendication 1, dans lequel ledit signal comporte
un moyen d’alerte quand le signal transmis par ladite
antenne radar (20) est modulé.

3. Radar et liaison de communication combinés selon
la revendication 2, dans lequel ledit moyen d’alerte
comporte un générateur de signaux audibles.

4. Radar et liaison de communication combinés selon
la revendication 2, dans lequel ledit moyen d’alerte
comporte un afficheur.

5. Radar et liaison de communication combinés selon
la revendication 4, dans lequel ledit afficheur com-
porte une représentation visuelle de la position de
l’objet par rapport audit radar.

6. Radar et liaison de communication combinés selon
la revendication 5, dans lequel ladite représentation
visuelle comporte un tracé de la position dudit objet.

7. Radar et liaison de communication combinés selon
l’une quelconque des revendications 1 à 6, dans le-
quel ledit radar est un radar à ondes entretenues.

8. Radar et liaison de communication combinés selon
l’une quelconque des revendications 1 à 7, compre-
nant en outre le processeur de signaux (50) exploi-
table pour changer la fréquence de l’émetteur radar
sur une fréquence présélectionnée utilisée pour
adresser un récepteur présélectionné.

9. Radar et liaison de communication combinés selon
l’une quelconque des revendications 1 à 7, dans le-
quel le processeur de signaux (50) est exploitable
pour changer la fréquence de l’émetteur radar sur
une fréquence de canal de communication unique.

10. Procédé de fourniture d’une sécurité clandestine
d’un individu dirigeant un radar, comprenant les éta-
pes consistant à :

localiser un radar non dirigé au niveau d’une
scène dans laquelle un faisceau radar doit être
projeté ;
projeter le faisceau radar dans la scène ;
détecter des échos d’un objet dans la scène ;
établir un paramètre détecté à partir des échos

détectés des objets ;
interrompre le faisceau radar en réponse à l’oc-
currence du paramètre détecté ;
changer la fréquence du radar sur un canal de
communication ;
activer et moduler le faisceau radar conformé-
ment au paramètre détecté de manière à faire
en sorte que l’antenne radar (20) émette un
rayonnement modulé ; et,
détecter à distance le rayonnement modulé,
pour ainsi obtenir une indication distante des ré-
sultats de l’utilisation du radar, et dans lequel le
rayonnement modulé comporte un message de
réveil de récepteur pour activer le récepteur uni-
quement quand un mouvement a été détecté.
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