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Description
Technical Field

[0001] The present invention relates to an electronic
intrusion detection system for environments to be mon-
itored.

[0002] More particularly the invention is concerned
with an electronic remote surveillance device adapted
to be employed in combination with monitoring appara-
tuses, alarm systems, fire alarm devices, antitheft sys-
tems, etc.

[0003] In the field of the alarm and antitheft systems
for protecting civil dwellings and industrial premises
there are known monitoring systems that use Doppler
or infrared volumetric sensors.

[0004] The volumetric sensors based on Doppler ef-
fect are substantially small-size radar devices operating
in the microwaves spectrum, typically 1-10 GHz, capa-
ble of detecting a person moving even at an extremely
low speed.

[0005] On the other hand the infrared volumetric sen-
sors are sensors capable of detecting a temperature dif-
ference caused by the passage of a human body in the
environment in which the sensors are located, but these
sensors cannot detect mechanical vibrations.

[0006] In presence of a body moving inside the envi-
ronment or the space to be monitored, the above men-
tioned volumetric sensors generate an electric signal
that can be applied to a control circuit that in turn actu-
ates alarm warning devices or other devices that draw
attention to the event by means of acoustic and/or opti-
cal (visual) alarm messages.

Background Art

[0007] In remotedly manned monitoring systems, the
acoustic and/or visual signal generated by the sensor
(s) is converted into an alarm message and generally
transmitted through a radio link or on a telephone line,
either public or private, to a receiving device that can be
located far away from the monitored place at which the
event detection occurred.

[0008] As an example, the alarm message can be
sent either to a receiving device located in a central con-
trol unit manned by private personnel or by policemen,
or to a fixed or mobile telephone set, furnished to the
surveillance personnel or even to the owner of a house.
[0009] The alarm message received through said de-
vices can incorporate information relating to the place
at which the event took place, such as for example a
predetermined recorded vocal message.

[0010] When the person in charge of the surveillance
receives such alarm message from a monitored envi-
ronment, he/she can either directlly intervene or arrange
for proper actions, such as for example the request for
a police intervention.

[0011] One of the main inconveniences of the known
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alarm systems using volumetric sensors that transmit
alarm messages to a remote control unit is that the sur-
veillance personnel - or more generally the person that
receives such alarm message - is not in condition to dis-
criminate a false alarm caused by a disturbance from a
real alarm situation in which a quick intervention is re-
quired.

[0012] The likehood of a false alarm is not an infre-
quent event in spite of the technical improvements to
the conventional antitheft systems.

[0013] When infrared sensors are used in a monitor-
ing system, many disturbing sources such as natural or
artificial light sources, quick changes of temperature, e.
g. caused by room convectors, sudden raise of the en-
vironment lighting due for example to the front lights of
a passing car, are all capable of being detected by the
sensors and generating (false) alarm signals. Moreover,
the sensibility of infrared sensors decreases when the
environment temperature increases.

[0014] When Doppler sensors are used, false alarms
can be triggered by electromagnetic disturbs and by ac-
cidental movements of objects like a banging door or a
falling flowerpot.

[0015] Because the alarm message received at the
remote location does not contain information allowing
the personnnel in charge to decide with certainty wheth-
er it is due to a real or a false alarm, such monitoring
systems suffer from several drawbacks, such as de-
layed interventions, or unnecessary interventions, with
a reduction of the system reliability.

[0016] For example, upon receiving an alarm mes-
sage through his mobile phone, the owner of a dwelling
that is far from home has to decide whether to ask for
an intervention, or inform the police, or simply disregard
the message as a false alarm, only on the base of a ge-
neric alarm message he/she has received.

[0017] In the past several suggestions have been
made in order to reduce the risk of false alarms, while
attempting to still maintain the sensibility of the sensors
high.

[0018] One of the suggestions was to adjust the
threshold level of the sensors to different conditions of
the environment disturbances, another provided for
pulse counters that actuated an alarm signal only after
receiving a predetermined number the sensor detec-
tions, more likely to be caused by the presence of an
intruder moving within the protected enclosure.

[0019] Still another device provided for using a com-
bination of Doppler and infrared sensors both of which
had to be activated before an alarm message was gen-
erated.

[0020] However the above mentioned devices have
not solved the problem of eliminating in the person re-
ceiving the alarm signal the uncertainty about its caus-
es.

[0021] Namely it is known that alarm device are not
free from faults and malfuntions that can generate false
alarms. Therefore, in the useful life of any alarm system
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a number of false alarms is to be considered as una-
voidable.

[0022] Still with the aim of eliminating the uncertainity
deriving from receiving an alarm signal, in the past there
have been proposede devices that monitor the environ-
ment through a microphone or a television camera.
[0023] One ofsuchdevicesis disclosedin FR-A-2 611
290 concerning an alarm device capable of transmitting
an alarm message. The device illustrated and described
in FR-A-2 611 290 comprises a volumetric sensor that
upon being activated actuates a telephone dialing de-
vice the emits a predetermined stored number and
transmits an alarm message through a telephone line.
[0024] At the end of the alarm message an environ-
ment hearing is started through a microphone that al-
lows the remote listening of the sounds and noises with-
in the monitored space.

[0025] However, the remote listening through micro-
phones requires the installation of additional devices in
the rooms to be monitored and does not allow the lis-
tening of low intensity noises, such as those caused by
slow movements.

[0026] Moreover the background noise - due for ex-
ample to the street traffic or to sound diffusing devices,
such as radio and TV sets - is a strong source of distur-
bance to the remote listening through microphones, and
can make impossible to distinguish between such nois-
es and low intensity sounds caused by an intruder mov-
ing in the environment to be monitored.

[0027] Aseveredrawbackto using microphonesis set
by law restrictions to environmental listening in force in
some countries such as France, and anyhow such lis-
tening can be prolonged beyond given time limits.
[0028] The use of television cameras for visually mon-
itoring at distance provides for a good perception of what
is happening within the camera field of view, but at a
very high cost, since at least one camera has to be in-
stalled in each of the rooms to be monitored, and the
system further requires a receiving apparatus equipped
with monitor(s) to display the images.

Objects of the Invention

[0029] Itis therefore an object of the presentinvention
to realize an intrusion detection system capable of solv-
ing the technical problem of the uncertainity about the
nature of an alarm message, such system being free
from the above mentioned shortcomings of the prior art
devices.

[0030] A further object of the present invention is to
realize an intrusion detection system that is both reliable
and easy and inexpensive to install and to use.

Disclosure of the Invention

[0031] The above objects of the present invention are
achieved through an intrusion detection system as
claimed in claim 1.
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[0032] Further objects of the invention are accom-
plished through an intrusion detection system as
claimed in the dependent claims.

Brief description of the Drawing

[0033] The intrusion detection system of the present
invention will be disclosed in detail with reference to the
attached Figure that shows a block diagram illustrating
a preferred but non limiting embodiment of the invention.

Detailed Description of Preferred Embodiments

[0034] In the block diagram of the attached Figure
there are illustrated the main components of an intrusion
detection system in accordance with the teachings of
the present invention. The system generally comprises
a number of volumetric sensors 1a, 1b, 1c that can be
positioned in the environment(s) to be monitored in ac-
cordance with different patterns, such as one sensor for
each room or two or more properly arranged sensors
inside each (or a single) room to be monitored to in-
crease the area kept under surveillance, in accordance
with known techniques.

[0035] The volumetric sensors 1a, 1b and 1c can be
either infrared sensors or sensors detecting the frequen-
cy shift caused by Doppler effect, hereinafter referred to
as Doppler sensors.

[0036] When a human body passes through their de-
tection range, infrared sensors generates a change in
their output voltage signal, whereas Doppler sensors
generates a frequency change in the reflected signal
(generated by a not shown source) that is proportional
to the speed and to the direction of the movement.
[0037] The outputsignals from the volumetric sensors
1a, 1b and 1c are amplified by the analogical amplifiers
2a, 2b and 2c, the outputs of which are applied for further
processing to the nodes or junction points 3a, 3b, 3c,
respectively. More precisely, each node 3a, 3b, 3c is
connected both to the input of an alarm generating cir-
cuit 10a, 10b and 10c, enclosed in a dashed box in the
Figure, and to the input of a transducer or conversion
circuit 20a, 20b and 20c, enclosed in a dash-and-point
box in the Figure.

[0038] Each of the alarm circuits 10a, 10b and 10c
outputs an alarm signal ALARM having a suitable volt-
age level when a predetermined alarm condition is met.
In the illustrated embodiment of the invention, each of
the alarm circuits 10a, 10b and 10c comprises a thresh-
old detector (11a, 11b, 11c) connected a trigger circuit
(12a, 12b, 12c¢) that actuates a relay (13a, 13b, 13c) or
similar device that generates the alarm signal.

[0039] In the illustrated embodiment of the invention,
the corresponding relay 13a (13b, 13c) that is actuated
by the trigger circuit 12a (12b, 12c) driven by the thresh-
old detector 11a (11b, 11c) supplies the alarm signal
from said alarm circuit 10a (10b, 10c).

[0040] More precisely, when the signal level applied
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to the alarm circuit 10a, 10b and 10c is higher than a
predetermined threshold level, then the corresponding
relay 13a, 13b and 13c switches from a rest condition
to an alarm condition and enables an alarm signal or
message to the transmitted to the respective alarm input
31a, 31b, 31c of an alarm control unit 30 through an
alarm signal transmission line 14a, 14b, 14c.

[0041] Through the alarm inputs 31a, 31b, 31c, a mul-
tiplexer or switch 32, provided in the alarm control unit
30, receives an ALARM signal having a proper logic lev-
el, e.g. 5V for indicating a logic one, and about 0 V for
indicating a logic zero, this signal representing the state
of the sensor 1a or 1b or 1c that generated the alarm
signal.

[0042] In the illustrated embodiment the conversion
or transducer circuit 20a,- 20b and 20c comprises a volt-
age controlled oscillator or VCO 21a, 21b, 21c respec-
tively, whose oscillation range is maintained in the (au-
dio) frequency band from 300 Hz to 3,000 Hz corre-
sponding to the telephone speech band, and a modu-
lating circuit 22a, 22b, 22c¢ respectively.

[0043] In such conversion circuit 20a (20b, 20c), the
amplified signal from the volumetric sensor 1a (1b, 1c)
is used to drive the voltage controlled oscillator or VCO
21a (21b, 21c) and the output audio-frequency signal
from the VCO is modulated in a modulating circuit 22a
(22b, 22c) before being transmitted, on a transmission
line for audio signals 23a (23b, 23c), to a demodulator
33a (33b, 33c) provided in the control unit 30.

[0044] This way any modification of the electric output
from the sensors 1a, 1b, 1c is continuously converted
into an audio signal, i.e. a signal that can be perceived
(in the present case, heard) by a human being. This au-
dible signal is correlated with the monitored environ-
ment, i.e. contains information about what's happening
within the monitored space. When the sensors are in-
frared sensors this audible signal is a sort of "audio" pic-
ture of the thermal pattern changing in the monitored
space. When the sensors are Doppler sensors, this au-
dible signal "represents" the motions occurring within
the monitored space. In both cases the listener can eas-
ily distinguish the audio signals caused by an intrusion
from those caused by disturbances, such as temporary
phenomena or periodic sounds such as those produced
by a banging door.

[0045] In the alarm control unit 30 the output (audio)
signal from demodulator 33a, 33b, 33c is applied to a
corresponding input channels 34 of the multiplexer 32
the output of which is connected to an audio amplifier 40.
[0046] Each of the input channels 34 to the multiplex-
er 32 can be enabled to reach the audio amplifier 40 by
a logic. address fed to one of the addressing inputs 35
of the multiplexer 32, connected to the outputs of the
relay 13a, 13b, 13c, respectively.

[0047] Through the multiplexer 32, one or more of the
multiplexed audio signals are applied to the audio am-
plifier 40 the output of which feeds a telephone dialing
device 41 (actuated by the alarm message) for the trans-
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mision on a public telephone line 43.

[0048] Through the public telephone network (not
shown) the audio signals signal can be received by any
selected telephone set 42 or equivalent receiving device
available to the surveillance personnel.

[0049] More precisely, the alarm signal ALARM acti-
vates the telephone dialing device 41 for the setting up
the connection with the receiving telephone set 42, and
then the same signal enables the transmission along the
telephone line 43 of an audio signal that is proportional
to the activity detected by the volumetric sensor 1a, 1b,
1c.

[0050] This way it is possible to obtain a continuous
monitoring of the movements that might occur in the en-
vironments under surveillance, regardless of the (back-
ground) noise generated therein.

[0051] According to an alternative embodiment, the
above audio signal can be directly applied to a (not
shown) loudspeaker disposed in the audible range of-
the surveillance personnel, such as for example the
caretaker of a museum or other premises.

[0052] In accordance with another embodiment of the
invention, not shown in the drawing, each signal gener-
ated by the volumetric sensors is converted into a form
adapted to drive a display visible to the surveillance per-
sonnel, such as a CRT monitor, e.g. connected to the
other end of the telephone line 43 and capable of visu-
ally representing the movements taking place in the
monitored space, e.g. by changing the images shown.
This way way the watcher could get a graphic represen-
tation of the movements occurring in the monitored
space. Such representation is not the visual display of
a television camera, but is nevertheless capable of al-
lowing an easy and positive discrimination between an
intrusion and other phenomena.

[0053] Inaccordance with another embodiment of the
invention, the signal generated by the volumetric (Dop-
pler or infrared) sensor 1a (1b, 1c) is directly applied to
the relay 13a (13b, 13c) which relay is generally incor-
porated in the same housing of the sensor. This embod-
iment is schematically shown in Fig. 1 by the dashed
line connection between the output of amplifier 2a (2b,
2c) and the relay.

[0054] This way the signal to be modulated will be
generated by the opening and closing in succession of
the relay 13a (13b, 13c) driven by the volumetric sensor
1a (1b, 1c). The so obtaind pulse signal has a period
that is proportional to the relay opening/closing cycle,
and therefore is representative of the detection activity
of the volumetric sensor, but is more "clean" (that is con-
tains less spurious signals) in respect of a signal directly
coming from the sensor.

[0055] The above embodiment of the invention has
further the advantage of a simpler construction since the
transmission line 14a, 14b, 14c - provided for sending
the ALARM signal - can be used also for transmitting
the signal from the unit containing the volumetric sensor
and the relay to the alarm control unit 30. The analysis
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for detecting when the threshold has been exceeded (i.
e. an alarm condition) will be carried out downward of
therelays 13a, 13b, 13c, and more precisely in the alarm
control unit 30, by verifying the signal from the volumet-
ric sensor as mediated by the solid state relay 13. In this
embodiment the relays 13a, 13b, 13c are advanta-
geously formed by solid state relays that are more suit-
able to be continuously closed and opened at a high
rate.

[0056] According to still another embodiment of the
invention, the signal transmitted on audio transmission
line 23a (23b, 23c) to the control unit 30 is continuously
stored in a memory device provided for in this unit. Pref-
erably, such memory device is a solid state memory ca-
pable of continuously storing an interval or "frame" of
the signal. Preferably unit 30 will contain a plurality of
memory devices, each one for storing the signal from
one of the sensors located in the monitored environ-
ment.

[0057] According to this embodiment, the stored sig-
nal can be transmitted along the telephone line to the
surveillance personnel immediately after the trasmis-
sion of an ALARM signal that has warned the personnel
of a possible alarm condition. Since the signal that
caused the alarm has been stored, the surveillance per-
sonnel will have the additional possibility of listening to
the signal - converted into audible form - that caused the
alarm. However, once the stored signal has been trans-
mitted, the system will start to transmit the current or
real time signal so that the personnel can monitor what
is happening in the monitored environment.

[0058] Through the disclosed device, the movements
can be displayed even without triggering any alerting
signal, by sequentially enabling the channels of multi-
plexer 32, either manually or electronically.

[0059] This way the surveillance personnel can listen
to or look at the movements occurring in the monitored
rooms, regardless of an alerting signal being generated
or not, and regardless of the noise generated in the mon-
itored room.

Industrial Applicability

[0060] The invention is applicable in the field of the
alarm and antitheft systems for protecting civil dwellings
and industrial premises from intrusion through a remote
surveillance.

Claims

1. An electronic intrusion detection system for at least
one monitored environment, comprising:

at least one electronic sensor (1a, 1b, 1c) re-
sponsive to movements occurring in said envi-
ronment and capable of modifying at least one
of the significant characteristics of its output
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electric signal in response to the presence of a
moving body in said monitored environment:

at least a first alarm circuit (10a, 10b, 10c)
connected to said sensor and capable of
generating an alarm signal (ALARM) when
said modification meets a predetermined
condition;

and an alarm control unit (30) adapted to
receive said alarm signal (ALARM);

characterized in that said system comprises
additional transducer means (20a, 20b, 20c) for
continuously converting said modification of the
output from said electric sensor (1a, 1b, 1c) into a
signal that can be perceived by a human being, said
perceivable signal being transmitted to said alarm
control unit (30).

A system as claimed in claim 1, characterized in
that said transducer means (20a, 20b, 20c) for con-
tinuously converting said modification of the output
from the electric sensor (1a, 1b, 1c) into a signal
that can be perceived by a human being comprises
a frequency generator (21a, 21b, 21c) controlled by
said modified characteristics of the electric output
signal from said sensor (1a, 1b, 1¢), and an acoustic
transducer disposed in the audible range of the sur-
veillance personnel.

A system as claimed in claim 2, characterized in
that said frequency generator (21a, 21b, 21c) com-
prises an audio-frequency generator.

A system as claimed in claim 3, characterized in
that said audio-frequency generator (21a, 21b,
21c) comprises a voltage controlled oscillator or
VCO with the frequency of the signal generated by
said oscillator (21a, 21b, 21c) being comprised be-
tween 300 and 3,000 Hz.

A system as claimed in the preceding claims, char-
acterized in that said transducer means (20a, 20b,
20c) further comprises a modulating circuit 22a
(22b, 22c).

A system as claimed in the preceding claims, char-
acterized in that said alarm circuits (10a, 10b, 10c)
are connected to said alarm control unit (30) by sig-
nal transmission lines (14a, 14b, 14c), and in that
said said alarm control unit (30) comprises demod-
ulating means (33a, 33b, 33c) and alarm inputs
(31a, 31b, 31c).

A system as claimed in the preceding claims, char-
acterized in that said alarm control unit (30) com-
prises a switching device or a multiplexer (32) hav-
ing a plurality of input channels (34) each carrying
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the audio-frequency signal obtained from one of
said transducer means (20a, 20b, 20c), and a plu-
rality of addressing inputs (35), each connected to
one of said alarm inputs (31a, 31b, 31c) for enabling
said switching means (32) to output the audio-fre-
quency signals associated with an alarm signal.

A system as claimed in the preceding claims, char-
acterized in that the output of said swiching device
(32) is connected to an amplifier (40) the output of
which feeds a telephone dialing device (41) for the
transmision of the alarm signals and the audio-fre-
quency signals through a telephone line (43) to a
receiving telephone set (42).

A system as claimed in the preceding claims, char-
acterized in that said at least one sensor (1a, 1b,
1c) is selected from the group of infrared sensors,
Doppler effect sensors or a combination thereof.

A system as claimed in the preceding claims, char-
acterized in that the output of said the volumetric
sensor (1a, 1b, 1c) is directly coupled to said relay
(13a, 13b, 13c), whereby the signal to be modulated
is generated by the opening and closing in succes-
sion of said relay (13a, 13b, 13c) driven by the sig-
nal from said volumetric sensor (1a, 1b, 1c).

A system as claimed in claim claim 10, character-
ized in that said relay (13a, 13b, 13c) is enclosed
in the same unit housing said sensor (1a, 1b, 1c)
and the signal from said unit is transmitted to the
alarm control unit (30) along the same transmission
line (14a, 14b, 14c) provided for sending said alarm
signal (ALARM).

A system as claimed in the preceding claims, char-
acterized in that the signal transmitted on said au-
dio transmission line (23a (23b, 23c) to the control
unit (30) is continuously stored in at least one mem-
ory device in said control unit (30).

A system as claimed in claim claim 12, character-
ized in that each of such memory devices is a solid
state memory capable of continuously storing an in-
terval or "frame" of the signal, and there is provided
one memory device for storing the signal from each
sensor located in the monitored environment.

A system as claimed in claim 1, characterized in
that said transducer means (20a, 20b, 20c) for con-
tinuously converting said modification of the output
from the electric sensor (1a, 1b, 1c) into a signal
that can be perceived by a human being comprises
a frequency generator (21a, 21b, 21c) controlled by
said modified characteristics of the electric output
signal from said sensor (1a, 1b, 1c), and a display
visible to the surveillance personnel.
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Patentanspriiche

Elektronisches Intrusionsmeldesystem fir zumin-
dest eine Uberwachte Umgebung, umfassend:

zumindest einen elektronischen Sensor (1a,
1b, 1¢), der auf Bewegungen reagiert, die in der
Umgebung stattfinden, und der imstande ist,
zumindest eines der signifikanten Merkmale
seines elektrischen Ausgabesignals als Reak-
tion auf die Anwesenheit eines sich bewegen-
den Korpers in der Umgebung zu modifizieren;

zumindest eine erste Alarmschaltung (10a,
10b, 10c), die mit dem Sensor verbunden ist
und imstande ist, ein Alarmsignal (ALARM) zu
erzeugen, wenn die Modifikation einer vorher
bestimmten Bedingung entspricht;

und eine Alarmsteuereinheit (30), die geeignet
ist, das Alarmsignal (ALARM) zu empfangen;

dadurch gekennzeichnet, daB das System zu-
satzliche Umformermittel (20a, 20b, 20c) zum fort-
laufenden Umwandeln der Modifikation der Ausga-
be aus dem elektrischen Sensor (1a, 1b, 1c) in ein
Signal aufweist, das vom Menschen wahrgenom-
men werden kann, wobei das wahrnehmbare Si-
gnal an die Alarmsteuereinheit (30) Ubertragen
wird.

System nach Anspruch 1, dadurch gekennzeich-
net, daB das Umformermittel (20a, 20b, 20c) zum
fortlaufenden Umwandeln der Modifikation der Aus-
gabe aus dem elektrischen Sensor (1a, 1b, 1c) in
ein Signal, das vom Menschen wahrgenommen
werden kann, einen Frequenzgenerator (21a, 21b,
21c) umfaldt, der durch die modifizierten Merkmale
des elektrischen Ausgabesignals aus dem Sensor
(1a, 1b, 1c) gesteuert wird, und einen akustischen
Umformer umfaRt, der im Hérbereich des Uberwa-
chungspersonals angeordnet ist.

System nach Anspruch 2, dadurch gekennzeich-
net, daB der Frequenzgenerator (21a, 21b, 21c) ei-
nen Tonfrequenzgenerator umfafdt.

System nach Anspruch 3, dadurch gekennzeich-
net, daB der Tonfrequenzgenerator (21a, 21b, 21c)
einen spannungsgesteuerten Oszillator oder VCO
umfafdt, wobei die Frequenz des Signals, das der
Oszillator (21a, 21b, 21c) erzeugt, zwischen 300
und 3.000 Hz enthalten ist.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daB das Umfor-
mermittel (20a, 20b, 20c) ferner eine Modulations-
schaltung (22a (22b, 22c) umfalf3t.
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System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daB die Alarm-
schaltungen (10a, 10b, 10c) Uber Signalibertra-
gungsleitungen (14a, 14b, 14c) mit der Alarmsteu-
ereinheit (30) verbunden sind, und daR die Alarm-
steuereinheit (30) Demodulationsmittel (33a, 33b,
33c) und Alarmeingange (31a, 31b, 31c) umfalt.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daB die Alarm-
steuereinheit (30) eine Schaltvorrichtung oder ei-
nen Multiplexer (32) umfaRt, der eine Mehrzahl von
Eingangskanélen (34), welche jeweils das Tonfre-
quenzsignal flhren, das von einem der Umformer-
mittel (20a, 20b, 20c) erhalten wird, und eine Mehr-
zahl von Ansteuerungseingangen (35) aufweist, die
jeweils mit einem der Alarmeingénge (31a, 31b,
31c) verbunden sind, um es der Schaltvorrichtung
(32) zu ermoglichen, die Tonfrequenzsignale aus-
zugeben, die einem Alarmsignal zugeordnet sind.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daB der Ausgang
der Schaltvorrichtung (32) mit einem Verstarker
(40) verbunden ist, dessen Ausgang ein Telephon-
anrufgerat (41) zur Ubertragung der Alarmsignale
und der Tonfrequenz-Signale Uber eine Telephon-
leitung (43) an ein Telephonempfangsgerat (42)
speist.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daB der zumindest
eine Sensor (1a, 1b, 1c) aus der Gruppe der Infra-
rotsensoren, Doppler-Effekt-Sensoren oder einer
Kombination daraus ausgewahlt ist.

System nach einem der vorhergehenden Anspri-
che, dadurch gekennzeichnet, daB der Ausgang
des volumetrischen Sensors (1a, 1b, 1c¢) unmittel-
bar mit dem Relais (13a, 13b, 13c) gekoppelt ist,
wobei das Signal, das moduliert werden soll, durch
hintereinander abfolgendes Offnen und SchlieRen
des Relais (13a, 13b, 13c) erzeugt wird, welches
durch das Signal von dem volumetrischen Sensor
(1a, 1b, 1c) betrieben wird.

System nach Anspruch 10, dadurch gekennzeich-
net, da das Relais (13a, 13b, 13c) in derselben
Einheit, die den Sensor (1a, 1b, 1c) beinhaltet, ent-
halten ist und das Signal aus der Vorrichtung tber
dieselbe Ubertragungsleitung (14a, 14b, 14c) an
die Alarmsteuereinheit (30) Gbertragen wird, die fiir
das Senden des Alarmsignals (ALARM) vorgese-
hen ist.

System nach einem der vorhergehenden Anspri-
chen, dadurch gekennzeichnet, daB das Signal,
das uber die Tonubertragungsleitung (23a, 23b,
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13.

14.

23c) an die Steuereinheit (30) Gbertragen wird, fort-
laufend in zumindest einer Speichervorrichtung in
der Steuereinheit (30) gespeichert wird.

System nach Anspruch 12, dadurch gekennzeich-
net, daB jede der Speichervorrichtungen ein Fest-
korperspeicher ist, der imstande ist, fortlaufend ein
Intervall oder "Rahmen" des Signals zu speichern,
und daf} eine Speichervorrichtung zum Speichern
des Signals von jedem Sensor vorgesehen ist, der
in der Uberwachten Umgebung angeordnet ist.

System nach Anspruch 1, dadurch gekennzeich-
net, daB das Umformermittel (20a, 20b, 20c) zum
fortlaufenden Umwandeln der Modifikation der Aus-
gabe aus dem elektrischen Sensor (1a, 1b, 1c) in
ein Signal, das vom Menschen wahrgenommen
werden kann, einen Frequenzgenerator (21a, 21b,
21c) umfaldt, der durch die modifizierten Merkmale
des elektrischen Ausgabesignals aus dem Sensor
(1a, 1b, 1c) gesteuert wird, und eine Anzeige um-
fallt, die fir das Uberwachungspersonal sichtbar
ist.

Revendications

1.

Systéme électronique de détection d'intrusion des-
tiné a au moins un environnement surveillé,
comprenant :

au moins un capteur électronique (1a, 1b, 1c)
sensible aux mouvements se produisant dans
ledit environnement et capable de modifier au
moins une des caractéristiques significatives
de son signal électrique de sortie en réponse a
la présence d'un corps se déplagant dans ledit
environnement surveillé ;

au moins un premier circuit d'alarme (10a, 10b,
10c) connecté audit capteur et capable de gé-
nérer un signal d'alarme (ALARM) lorsque la-
dite modification remplit une condition prédeé-
terminée.

et une unité de commande du systéme d'alar-
me (30) congue pour recevoir ledit signal d'alar-
me (ALARM) ;

caractérisé en ce que ledit systeme com-
prend des moyens formant transducteur supplé-
mentaires (20a, 20b, 20c) pour convertir de manie-
re continue ladite modification de la sortie dudit cap-
teur électrique (1a, 1b, 1¢) en un signal qui peut étre
percu par un étre humain, ledit signal perceptible
étant transmis a I'unité de commande du systéme
d'alarme (30).

Systeme selon la revendication 1, caractérisé en
ce que lesdits moyens formant transducteur (20a,
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20b, 20c) permettant d'assurer la conversion conti-
nue de ladite modification de la sortie provenant du
capteur électrique (1a, 1b, 1c¢) en un signal qui peut
étre pergu par un étre humain comprennent un gé-
nérateur de fréquence (21a, 21b, 21c) commandé
par lesdites caractéristiques modifiées du signal
électrique de sortie provenant dudit capteur (1a, 1b,
1c) et un transducteur acoustique situé dans la
gamme des fréquences audibles pour le personnel
de surveillance.

Systeme selon la revendication 2, caractérisé en
ce que ledit générateur de fréquence (21a, 21b,
21c) comprend un générateur audiofréquence.

Systéme selon la revendication 3, caractérisé en
ce que ledit générateur audiofréquence (21a, 21b,
21c) comprend un oscillateur commandé par ten-
sionou VCO, lafréquence du signal généré par ledit
oscillateur (21a, 21b, 21c) étant comprise entre 300
et 3 000 Hz.

Systéme selon les revendications précédentes, ca-
ractérisé en ce que lesdits moyens formant trans-
ducteur (20a, 20b, 20c) comprennent en outre un
circuit de démodulation 22a (22b, 22c).

Systéme selon les revendications précédentes, ca-
ractérisé en ce que lesdits circuits d'alarme (10a,
10b, 10c) sont connectés a ladite unité de comman-
de du systeme d'alarme (30) par des lignes de
transmission de signaux (14a, 14b, 14c) et en ce
que ladite unité de commande du systéme d'alarme
(30) comprend des moyens de démodulation (33a,
33b, 33c) et des entrées d'alarme (31a, 31b, 31c).

Systeme selon les revendications précédentes, ca-
ractérisé en ce que ladite unité de commande du
systeme d'alarme (30) comprend un dispositif de
commutation ou un multiplexeur (32) possédant
une pluralité de canaux d'entrée (34), chacun trans-
portant le signal audiofréquence obtenu a partir de
I'un desdits moyens transducteurs (20a, 20b, 20c)
et une pluralité d'entrées d'adresse (35), chacune
étant reliée a I'une desdites entrées d'alarme (313,
31b, 31c) pour permettre auxdits moyens de com-
mutation (32) de produire les signaux audiofré-
quence associés a un signal d'alarme.

Systéme selon les revendications précédentes, ca-
ractérisé en ce que la sortie dudit dispositif de
commutation (32) est connectée a un amplificateur
(40), dont la sortie alimente un dispositif de télépho-
ne automatique (41) pour la transmission des si-
gnaux d'alarme et des signaux audiofréquence via
une ligne téléphonique (43) vers un poste télépho-
nique récepteur (42).
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9.

10.

1.

12.

13.

14.

Systeme selon les revendications précédentes, ca-
ractérisé en ce que ledit au moins un capteur (1a,
1b, 1c) est sélectionné parmi le groupe de capteurs
infrarouge, de capteurs d'effet Doppler ou une com-
binaison de ceux-ci.

Systeme selon les revendications précédentes, ca-
ractérisé en ce que la sortie dudit capteur volumé-
trique (1a, 1b, 1c) est directement couplée audit re-
lais (13a, 13b, 13c), moyennant quoi le signal de-
vant étre modulé est généré par les ouvertures et
fermetures successives dudit relais (13a, 13b, 13c)
entrainées par le signal provenant dudit capteur vo-
lumétrique (1a, 1b, 1c).

Systéme selon la revendication 10, caractérisé en
ce que leditrelais (13a, 13b, 13c) est enfermé dans
la méme unité logeant ledit capteur (1a, 1b, 1c) et
le signal de ladite unité est transmis a l'unité de
commande du systeme d'alarme (30) le long de la
méme ligne de transmission (14a, 14b, 14c) prévue
pour envoyer ledit signal d'alarme (ALARM).

Systéme selon les revendications précédentes, ca-
ractérisé en ce que le signal transmis sur ladite
ligne de transmission audio (23a, 23b, 23c) vers la-
dite unité de commande (30) est stocké en continu
dans au moins une mémoire dans ladite unité de
commande (30).

Systéme selon la revendication 12, caractérisé en
ce que chacune desdites mémoires est une mémoi-
re a semi-conducteurs capable de stocker en con-
tinu un intervalle ou une "trame" du signal, et il est
prévu une mémoire pour stocker le signal de cha-
que capteur situé dans l'environnement surveillé.

Systeme selon la revendication 1, caractérisé en
ce que lesdits moyens formant transducteur (20a,
20b, 20c) servant a convertir en continu ladite mo-
dification de la sortie provenant du capteur électri-
que (1a, 1b, 1c¢) en un signal qui peut étre pergu par
un étre humain comprennent un générateur de fré-
quence (21a, 21b, 21c) commandé par lesdites ca-
ractéristiques modifiées du signal électrique de sor-
tie provenant dudit capteur (1a, 1b, 1c) et une unité
d'affichage destinée au personnel de surveillance.
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