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Description

The invention presented regards an integrated sys-
tem which is particularly well suited for the safeguard of
wooded areas against fires.

In particular the invention refers to a fire fighting sys-
tem, mainly intend for the safeguard of wooded areas,
for raising a fire alarm comprising a peripheral detection
station including an infrared sensor for detecting a given
surveyed area, which infrared sensor measures the ra-
diation flow coming from a small angular region of said
area, rotating means supporting the infrared sensor,
which confers an azimuth scan to the infrared sensor, a
local processor which acquires data from the infrared
sensor and manages data exchange with a local control
centre, from which it receives commands, a peripheral
station communications subsystem provides for trans-
mission of data to the local control centre; and said local
control center including a communications subsystem
which receives the data sent by said peripheral station
communications subsystem and emits said commands
for controlling of the local processor, a peripheral mem-
ory unit for recording of data, a central processor which
controls the peripheral detection station, controls the ex-
change of commands and data, illustrates the notified
alarm on topographic maps of the area, records data on
said peripheral memory unit, displays system status and
integrates the notified alarm with data of a historical data
bank containing information on the distribution of vege-
tation of the surveyed area.

At present, the problem of fires in wooded areas has
reached worrying levels. The forests of Argentario and
Sardinia are sad evidence of this.

G. Jacovitti and R. Cusani describe in the article "A
REAL TIME IMAGE PROCESSOR FOR AUTOMATIC
BRIGHT SPOT DETECTION", Onziéme Colloque surle
Traitement du Signal et des Images, Nice du ler au 5
Juin 1987, pages 587-590, techniques of images
processing have been applied to infrared TV images to
detect and locate vegetation fires. A peripheral station
is equipped with some TV infrared cameras. The cam-
eras can rotate over a 180° angle in the azimuthal plane.
The peripheral station is connected via a microwave ra-
dio link and a bidirectional UHF radio link to a control
station, where the whole surveillance operation takes
place.

Thus at least two infrared cameras are required as
to scan over 360°. Further in the central control station
avery powerful main processor is required as to perform
the image processing.

In the described system no weather sensors are
provided. The processor can not integrates the received
alarm with the current and historical weather data. For
that reason there is no possibility to calculate a fire prop-
agation model with information about propagation
speed and direction of the fire.

But of course the most frequent inconvenience has
always been the late arrival of fire fighters due to the
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fact that there has never been an instantaneous detec-
tion of fire and alarm transmission.

The scope of this invention is therefore a system
which offers automatic monitoring of fires and which cal-
culates a fire propagation model. The utilisation of infra-
red sensors and of all the devices which form the sys-
tem, are noteworthy step ahead in the safeguard of
wooded areas, till present trusted to towers and look out
personnel.

Therefore, the fire fighting system is characterised
in that the local processor of the peripheral detection
station further acquires data from means for collecting
current weather data included in the peripheral detec-
tion station, provides for extraction of fire alarm and
causes the transmission of the alarm signal and the
weather data to the local control centre via the commu-
nications subsystems, and in that the central processor
of the local control centre further integrates the alarm
extracted by said peripheral detection station with in-
stantaneous weather data and with data of the historical
data bank further containing information on recent
weather conditions, as to develop a fire propagation
model as a function of said integration, whereby the
model is based upon the instantaneous weather data,
the vegetation distribution, and the recent weather con-
ditions, resulting in a propagation speed and direction
of the fire.

The system of the invention so consists of two sub
assemblies. the remote detector and the local control
centre. More than one detector can be connected to the
local control centre, in quantities from 5 to 10. For illus-
trative non limiting purposes the invention will now be
decribed with reference to the tables of drawings at-
tached.

Figure 1 shows the block diagram of the entire sys-
tem, where the arrows stand for the connections among
the units of the system:

1 Peripheral detector (usually each system includes
more than one detector); this block is expanded in
figure 2;

2 Communications subsystem;

3 Central processor;

4 Observed fire evolution prediction model;

5 Historical data base;

6 TV monitor;

7 Video recorder;

8 Memory unit (hard disk, tape unit);

9 Printer.

Figure 2 is a schematic representation of the pe-
ripheral detector, indicated as block 1 in figure 1. Here
we can see:

10 Infrared sensor;
11 TV camera;

12 Rotating platform;
13 Local processor;
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14 Weather sensor group;
15 Communications subsystem.

More in detail, the remote detector consists of:

An infrared sensor 10 which has a spectral sensi-
tivity such as to provide an optimum detection of hot
sources (300-700 degrees C) against an ambient tem-
perature background (0-40 degrees C). As regards op-
eration and structure of such sensor, refer to the inven-
tion filed in ltaly on December 21, 1989 with number
48685-A/89 (= WO-A-9109389 & EP-A-458925).

A group of weather sensors 14 which provide data
on temperature, relative humidity, pressure, wind speed
and direction, solar radiation and rain rate.

A TV camera 11 for possible visual monitoring of the
surveilled area. A motor driven platform 12 which con-
fers an azimuth scan to the infrared sensor and to the
TV camera over 360 degrees. A processor 13 which ac-
quires data from the infrared sensor and provides for
extraction of possible alarms, acquires weather sensor
data, manages data exchange with the local control cen-
tre, from which it receives all commands. The infrared
sensor data processing is based upon the following pro-
cedure: The infrared sensor measures the radiation flow
coming from a small angular region, such as 1 degree
x 1 degree; the vertical coverage of the sensor is 15 to
20 degrees and is obtained by means of a linear array
of sensitive elements. All data coming from a detector
is taken into account: in our case taken as an example,
there are 360 datum points, one per azimuth degree
covered. The number of data may be less if the area to
be monitored is only part of a whole round angle.

The processor calculates the value of the derivative
of the signal. This provides for the elimination of the sig-
nal long term changing effects, on an angle scale of 10
degrees for instance.

Such variations are typically due to the variation of
the angle between the line of sight of the sensor and the
position of the sun.

On the contrary, point variations are left unchanged,
when less or equal to 1 degree, as these are typical sig-
nals of fires developing. The processor then exiracts the
mean square value of the fluctuations of the signal sub-
ject to derivation for each group of data corresponding
to a vertical position which we shall call line.

Such value is proportional to the fluctuations of the
background on the line itself and, multiplied by a suitable
constantvalue, it is taken as a threshold for the detection
of possible signals.

Based upon the threshold determined above, the
processor identifies any signal present above such
threshold on a line basis. The azimuth angle of the signal
is compared with that of signals detected in the previous
scans. This is necessary to confer a better reliability to
the alarm through a number of consecutive confirmed
appearances.

In operation, an alarm is taken as true and therefore
transmitted to the local control centre only if it has re-
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ceived a number of confirmations greater than or equal
to two in four successive scans.

It is to be noted that this procedure may be complet-
ed by the peripheral detection unit in about three min-
utes, therefore reducing the present detection times of
a fire in wooded areas quite considerably.

A communications system 15, such as a radio link
remotely controlled by the processor, provides for digital
transmission of detected alarms detected by the IR sen-
sor, of weather data and of the TV image to the local
control centre.

At the local control centre, the transmitted data is
sent to units which perform their processing, registration
and integration with data available in cartographic, the-
matic and historical archives. The local control centre
consists of the following:

A TV monitor 6 and a video recorder 7 for the view-
ing and possible recording of the TV images coming
from the remote detection centres.

One or more processors with the following func-
tions:

A: Control of the peripheral stations, exchange of
commands and data.

B: Visualization of alarms, notified by the peripheral
detection stations, on topographic maps of the area
by means of three dimensional projection; calcula-
tion of possible intersections between alarms com-
ing from different peripheral stations so as to assure
an even more accurate location.

C: Integration of alarms with instantaneous weather
data, with data banks containing information on the
distribution of vegetation, on recent weather condi-
tions and on human presence in the area.

D: Following integration of data and as a function of
it, a fire propagation model is developed; such mod-
el is described later on in detail and it is one of the
most innovative points of this invention.

E: Recording of data on hard disc or on peripheric
units 8 such as tape recorders or optical discs.

F: System status display including possible alarm
messages on printer 9.

We shall now describe briefly the procedure adopt-
ed for the forecast of the evolution of the observed fire.

The function provided by the program may be per-
formed during operation of the fire fighting system
(called in the following on line functions) or separately
(off line). The main functions performed by the program
are the following:
Digitising of topographic and thematic maps. The data
which is available from this digitising are the substrate
absolutely necessary for the visualization of alarms on
the monitor display of the processor and for the devel-
opment of the forecast algorithms of the fire develop-
ment.

Peripheral management: This function preferably
used off line transports onto paper the graphics dis-
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played on the monitor; this is the documentation re-
quired by the fire fighting squads.

Intervisibility management which is performed be-
tween any point of the map and one of the peripheral
detection stations. This function is used mostly during
setting up of the system and it guides in the selection of
the best sighting of the peripheral detectors.

Forecast of the fire development. The model is
based upon the speed and direction of the wind, on
ground gradient and type of fuel, resulting in a propaga-
tion speed of the fire as a function of absolute azimuth
against north. The algorithm adopted utilises the follow-
ing parameters:

- Vio = Intrinsic average speed of propagation of the
fire.

- Vic = Variation of the fire propagation speed de-
pending upon the type and humidity of the burning
vegetation. Data on the distribution of vegetation is
each time read from the data bank.

The effect of wind is quantified by the following pa-
rameters which have an effect on the propagation
speed:

- Ci=increment constant due to the greater oxygen-
ation due to wind. It is independent of angle with
wind direction, but depends on its intensity.

- Ct =transport constant of the fire front edge, which
depends upon the angle between the propagation
line and wind direction.

The program provides a graphic output overlayed
on the digitised topographic map showing the succes-
sive positions of the fire front edge at pre established
time intervals.

Now we shall proceed with the detailed description
of system operation, with illustrative non limiting purpos-
es, making reference to the two figures mentioned
above.

At the peripheral detection site (Figure 2), the data
which is detected by the infrared sensor 10 are acquired
and processed by local processor 13. One of the tasks
of the processor is also the management of rotating plat-
form 12 onto which the IR sensor and the TV camera 11
are fitted. Following interrogation of weather station 14,
the processor transmits the position of any possible fire
together with weather data by means of the communi-
cations system 15. The TV camera transmits images di-
rectly to the local control centre by means of the com-
munications system.

The data coming from the peripheric detection sta-
tion 1 is sorted by the communications subsystem 2.
The TV video is visualized on monitor 6 and can also be
recorded 7. The infrared sensor data regarding the po-
sition of any alarm is fed to processor 3 which places
them on the topographic maps. The modelling program
4 develops a forecast of the fire evolution in the hours
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following detections, relying upon historic, weather, veg-
etation and other data contained in data bank 5. The
weather data acquired in the last scan are inserted in
the data bank.

All alarms are processed on the system monitor, on
printer 9 and possibly recorded on mass memory 8.

Claims

1. Firefighting system, mainly intendfor the safeguard
of wooded areas, for raising a fire alarm comprising
a peripheral detection station (1) including:

- an infrared sensor (10) for detecting a given
surveyed area, which infrared sensor meas-
ures the radiation flow coming from a small an-
gular region of said area,

- rotating means (12) supporting the infrared
sensor (10), which confers an azimuth scan to
the infrared sensor,

- alocal processor (13) which acquires data from
the infrared sensor (10) and manages data ex-
change with a local control centre, from which
it receives commands,

- a peripheral station communications subsys-
tem (15) provides for transmission of data tothe
local control centre;

and said local control center including:

- a communications subsystem (2) which re-
ceives the data sent by said peripheral station
communications subsystem (15) and emits
said commands for controlling of the local proc-
essor (13),

- aperipheral memory unit (8) for recording of da-
ta,

- acentral processor (3) which controls the pe-
ripheral detection station (1), controls the ex-
change of commands and data, illustrates the
notified alarm on topographic maps of the area,
records data on said peripheral memory unit
(8), displays system status and integrates the
notified alarm with data of a historical data bank
(5) containing information on the distribution of
vegetation of the surveyed area;

characterised in that the local processor (13) of the
peripheral detection station further acquires data
from means for collecting current weather data (14)
included in the peripheral detection station (1), pro-
vides for extraction of fire alarm and causes the
transmission of the alarm signal and the weather
data to the local control centre via the communica-
tions subsystems (15, 2), and in that the central
processor (3) of the local control centre further in-
tegrates the alarm extracted by said peripheral de-
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tection station (1) with instantaneous weather data
and with data of the historical data bank (5) further
containing information on recent weather condi-
tions, as to develop a fire propagation model as a
function of said integration, whereby the model is
based upon the instantaneous weather data, the
vegetation distribution, and the recent weather con-
ditions, resulting in a propagation speed and direc-
tion of the fire.

Fire fighting system as claimed in claim 1, charac-
terised in _that the means for collecting current
weather data comprises a group of weather sensors
(14) which provide for data on temperature, relative
humidity, pressure, wind speed and direction, solar
radiation and rain rate.

Fire fighting system as claimed in claim 1 or 2, char-
acterised in that the historical data bank (5) further
contains information on the ground gradient and on
human presence in the surveyed area, which infor-
mation are used for the calculation of the fire prop-
agation model and for the display of area to be pro-
tect particularly respectively.

Fire fighting system as claimed in any of claims 1
to 3, characterised in that the peripheral detection
station (1) further comprises a TV camera (11) for
possible visual monitoring of said surveyed area, fit-
ted onto the rotating means (12), and in that the lo-
cal control center further comprises a TV monitor
(B) for viewing of the TV images taken from the TV
camera (11) of the peripheral detection station (1)
and transferred with the aid of said communication
subsystems (15, 2), and a video recorder (7) for
possible recording of the TV images.

Fire fighting system as claimed in any of claims 1
to 4, characterised in that the local control centre
further comprises a printer (9) on which alarm mes-
sages generated by the central processor (3) are
printed.

Fire fighting system as claimed in any of claims 1
to 5, characterised in that the infrared sensor (10)
has a spectral sensitivity such as to provide an op-
timum detection of hot sources within 300-700°C
against an ambient temperature background within
0-40°C.

Fire fighting system as claimed in any of claims 1
to 6, characterised in that the rotating means is a
rotating platform (12) managed by the local proces-
sor (13) of the peripheral detection station (1), which
confers an azimuth scan to the infrared sensor (10)
and the TV camera (11), in case it is available, over
360 degrees.
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8.

10.

Fire fighting system as claimed in any of claims 1
to 7, characterised in that the signal emitted by the
infrared sensor (10) reaches the local processor
(13), which calculates the value of the derivative of
said signal and extracts the mean square value of
the fluctuations of the signal subject to derivation
for each group of data corresponding to a vertical
position, multiplies such mean square value with a
constant value and supplies a threshold value for
the detection of possible alarm signal.

Fire fighting system as claimed in any of claims 1
to 8, characterised in that the local control centre
controls a plurality of peripheral detection stations

(1)

Fire fighting system as claimed in claim 9, charac-
terised in that the central processor (3) receives the
alarms coming from different peripheral detection
stations (1) and calculates possible intersections
between said alarms so as to assure an even more
accurate location of the fire.

Patentanspriiche

1.

Brandbekdmpfungssystem, insbesondere flr den
Schutz von Waldgebieten durch Abgabe eines Feu-
eralarms, mit einer peripheren Erfassungsstation
(1), umfassend

- einen Infrarotsender (10) zur Erfassung einer
vorbestimmten, lUberwachten Flache, der den
StrahlungsfluB miBt, welcher von einem klei-
nen Winkelsektor der Flache kommt,

- Rotationsorgane (12), die den Infrarotsender
(10) tragen und diesem eine Azimutabtastung
erméglichen,

- eine lokale Recheneinheit (13), die von dem In-
frarotsensor (10) Daten aufnimmt und Daten
mit einem lokalen Steuerzentrum austauscht,
von dem sie Befehle empfangt,

- ein Kommunikations - Subsystem (15) in einer
peripheren Station zur Datenlbertragung auf
das lokale Steuerzentrum, wobei das lokale
Steuerzentrum aufweist:

- ein Kommunikations - Subsystem (2), das die
von den in den peripheren Stationen (15) un-
tergebrachten Kommunikations - Subsyste-
men abgegebenen Daten empféngt und Befeh-
le zur Steuerung der lokalen Recheneinheit
(13) abgibt,

- einen peripheren Speicher (8) zur Aufnahme
von Daten,

- eine zentrale Recheneinheit (3), welche die pe-
riphere Erfassungstation (1) sowie den Aus-
tausch von Befehlen und Daten steuert, den
gemeldeten Alarm auf einer topographischen
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Karte des Gebietes sichtbar macht, Daten in
dem peripheren Speicher (8) speichert, den Sy-
stemstatuts anzeigt und den gemeldeten Alarm
mit den Daten einer historischen Datenbank (5)
integriert, welche Informationen Uber die Vege-
tationsverteilung der Uberwachten Flache ent-
halt,

dadurch gekennzeichnet,

daf die lokale Recheneinheit (13) der periphe-
ren Erfassungstation (1) auBerdem Daten er-
halt von einer Einrichtung (14) zum Sammeln
von Daten Uber das jeweilige Wetter, die in der
peripheren Erfassungsstation (1) unterge-
bracht ist, den Feueralarm auslost und das
Alarmsignal sowie die Wetterdaten uber das
Kommunikations - Subsystem (15, 2) an das lo-
kale Steuerzentrum weiterleitet,

und daf die zentrale Recheneinheit (3) des lo-
kalen Steuerzentrums auBerdem den durch die
periphere Erfassungsstation (1) ausgeldsten
Alarm mit den augenblicklichen Wetterdaten
und Daten der historischen Datenbank (5) inte-
griert, die Informationen Uber letzte Wetterbe-
dingungen enthalt, wodurch in Funktion dieser
Integration ein Feuerausbreitungsmodell er-
zeugt wird, das auf den augenblicklichen Wet-
terdaten, der Vegetationsverteilung und den
letzten Wetterbedingungen beruht, woraus
sich die Ausbreitungsgeschwindigkeit und die
Richtung des Feuers ergibt.

Brandbekampfungssytem nach Anspruch 1, da-
durch gekennzeichnet, daf die Einrichtung (14)
zum Sammeln von Daten Uber das jeweilige Wetter
eine Gruppe von Wettersensoren (14) hat, die Da-
ten uber die Temperatur, die relative Luftfeuchtig-
keit, den Druck, die Windgeschwindigkeit und
Windrichtung, die Sonneneinstrahlung und die Re-
genrate bereitstellt.

Brandbekdmpfunssystem nach Anspruch 1 oder 2,
dadurch gekennzeichnet, daf3 die historische Da-
tenbank (5) Informationen lber den Bodenverlauf
und den Aufenthalt von Menschen in dem lber-
wachten Gebiet enthalt, welche zur Berechnung
des Feuerausbreitungsmodells und zur Anzeige
der besonders zu schitzenden Flache verwendet
werden.

Brandbekdmpfungssystem nach einem der An-
spriche 1 bis 3, dadurch gekennzeichnet, daf3 die
periphere Erfassungsstation (1) ferner eine Fern-
sehkamera (11) zur méglichen visuellen Aufnahme
des Uberwachten Gebietes hat, die auf den Rotati-
onsorganen (12) angebracht ist, und daf3 das lokale
Steuerzentrum einen Fernsehmonitor (6) zur Wie-
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10.

dergabe der Bilder, die von der Fernsehkamera (11)
der peripheren Erfassungsstation (1) aufgenom-
men und UOber das Kommunikations-Subsystem
(15, 2) ibertragen worden sind, sowie einen Video-
recorder (7) zur Aufnahme der Bilder aufweist.

Brandbekampfungssystem nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daf das lokale Steuerzentrum einen Drucker (9)
aufweist, auf welchem die von der zentralen Re-
cheneinheit (3) erzeugten Alarmsignale ausge-
druckt werden.

Brandbekampfungssystem nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daB der Infrarotsensor (10) eine solche Empfind-
lichkeit hat, daB eine optimale Feststellung heiBer
Quellen im Bereich zwischen 300 und 700°C gegen
eine Umgebungstemperatur zwischen 0 und 40°C
erfolgt.

Brandbekampfungssystem nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
dafB die Rotationsorgane aus einer rotierenden
Plattform (12) bestehen, welche von der lokalen
Recheneinheit (13) der peripheren Erfassungssta-
tion (1) gesteuert wird und eine Azimutabtastung
Uber 360° an den Infrarotsensor (10) und gegebe-
nenfalls die Fernsehkamera (11) weiterleitet.

Brandbekampfungssystem nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daf das von dem Infrarotsensor (10) abgegebene
Signal die lokale Recheneinheit (13) erreicht, wel-
che die GréBe der Ableitung des Signals errechnet
und den mittleren Quadratwert der Schwankungs-
breite des Signals extrahiert, das firr jede einer ver-
tikalen Position entsprechenden Datengruppe ei-
ner Ableitung unterworfen ist, diesen mittleren Qua-
dratwert mit einer Konstante multipliziert und den
Schwellenwert fur die Erfassung eines méglichen
Alarmsignals liefert.

Brandbekampfungssystem nach einem der vorher-
gehenden Anspriiche, dadurch gekennzeichnet,
daB das lokale Steuerzentrum eine Vielzahl peri-
pherer Erfassungsstationen (1) steuert.

Brandbekdmpfungssystem nach Anspruch 9, da-
durch gekennzeichnet, daf3 die zentrale Rechen-
einheit (3) die Alarmsignale aufnimmt, die von den
verschiedenen peripheren Erfassungsstationen (1)
kommen, und mégliche Uberschneidungen zwi-
schen diesen Alarmsignalen errechnet, um eine
nochmals genauere Lokalisierung des Feuers si-
cherzustellen.
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Revendications

Systéme de lutte contre les incendies, essentielle-
ment destiné a la sauvegarde des régions boisées,
pour émettre une alarme d'incendie, comprenant
une station de détection périphérique (1) incluant:

- uncapteur infrarouge (10) pour détecter une ré-
gion surveillée donnée, lequel capteur infrarou-
ge mesure le flux de radiation provenant d'une
faible zone angulaire de ladite région,

- unmoyen de rotation (12) supportant le capteur
infrarouge (10), qui confére au capteur infra-
rouge un balayage en azimut,

- un processeur local (13) qui fait I'acquisition de
données provenant du capteur infrarouge (10)
et gére I'échange des données avec un centre
de commande local, a partir duquel il recoit des
commandes,

- un sous-systédme (15) de communications de
station périphérique assure la transmission de
données vers le centre de commande local

et ledit centre de commande local incluant :

- unsous-systéme (2) de communications quire-
coit les données envoyées par ledit sous-sys-
téme (15) de communications de station péri-
phérique et émet lesdites commandes pour
commander le processeur local (13),

- une unité de mémoire périphérique (8) pour en-
registrer les données,

- unprocesseur central (3) qui commande la sta-
tion de détection périphérique (1), commande
I'échange des commandes et des données, il-
lustre I'alarme notifiée sur des cartes topogra-
phiques de la région, enregistre les données
dans ladite unité de mémoire périphérique (8),
affiche I'état du systéme et intégre l'alarme no-
tifiée avec les données d'une banque de don-
nées historiques (5) contenant les informations
sur la distribution de végétation de la région
surveillée ;

caractérisé en ce que le processeur local (13) de la
station de détection périphérique fait en outre l'ac-
quisition de données a partir de moyens pour col-
lecter les données météorologiques courantes (14)
incluses dans la station de détection périphérique
(1), assure I'extraction de I'alarme d'incendie et pro-
voque la transmission du signal d'alarme et des
données météorologiques vers le centre de com-
mande local par l'intermédiaire de sous-systémes
de communications (15, 2), et en ce gue le proces-
seur central (3) du centre de commande local as-
sure en outre l'intégration de l'alarme extraite par
ladite station de détection périphérique (1) avec les
données météorologiques instantanées et avec les
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données de la banque de données historiques (5)
contenant en outre l'information sur les conditions
météorologiques récentes, de fagon a développer
un modéle de propagation d'incendie en fonction de
ladite intégration, de sorte que le modéle est basé
sur les données météorologiques instantanées, la
distribution de végétation, et les conditions météo-
rologiques récentes, résultant en une vitesse et une
direction de propagation de l'incendie.

Systéme de lutte contre les incendies selon la re-
vendication 1, caractérisé en ce que le moyen pour
collecter les données météorologiques courantes
comprend un groupe de capteurs météorologiques
(14) qui fournit les données de température, d'hu-
midité relative, de pression, de vitesse et de direc-
tion du vent, de radiation solaire et de taux de pré-
Cipitation.

systéme de lutte contre les incendies selon les re-
vendications 1 ou 2, caractérisé en ce que la ban-
que de données historiques (5) contient en outre
des informations sur le gradient de sol et sur la pré-
sence humaine dans la région surveillée, lesquelles
informations sont utilisées respectivement pour cal-
culer le modéle de propagation d'incendie et pour
désigner les zones qu'il faut protéger en particulier.

Systéme de lutte contre les incendies selon I'une
quelconque des revendications 1 a 3, caractérisé
en ce que la station de détection périphérique (1)
comprend en outre une caméra TV (11) pour sur-
veiller si possible visuellement ladite région sur-
veillée, adaptée sur le moyen de rotation (12), et en
ce gue le centre de commande local comprend en
outre un écran de télévision (6) pour visualiser les
images TV prises par lacaméra TV (11) de la station
de détection périphérique (1) et transférées a l'aide
desdits sous-systémes de communications (15, 2),
et un enregistreur video (7) pour enregistrer si pos-
sible les images TV.

Systéme de lutte contre les incendies selon I'une
quelconque des revendications 1 a 4, caractérisé
en ce que le centre de commande local comprend
en outre une imprimante (9) sur laquelle sont impri-
més des messages d'alarme générés par le proces-
seur central (3).

Systéme de lutte contre les incendies selon I'une
quelconque des revendications 1 a 5, caractérisé
en ce gue le capteur infrarouge (10) a une sensibi-
lité spectrale adaptée pour produire une détection
optimale des sources chaudes allant de 300°C a
700°C par rapport a un environnement de tempé-

rature ambiante allant de 0°C a 40°C.

Systéme de lutte contre les incendies selon I'une
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quelconque des revendications 1 a 6, caractérisé
en ce que le moyen de rotation est une plateforme
rotative (12) pilotée par le processeur local (13) de
la station de détection périphérique (1), qui confére
un balayage en azimut au capteur infrarouge (10)
et a la caméra TV (11), dans le cas ou celle-ci est
disponible, sur 360 degrés.

Systéme de lutte contre les incendies selon l'une
quelconque des revendications 1 a 7, caractérisé
en ce que le signal émis par le capteur infrarouge
(10) atteint le processeur local (13), qui calcule la
valeur de la dérivée dudit signal et extrait la valeur
quadratique moyenne des fluctuations du signal su-
jet a dérive pour chaque groupe de données cor-
respondant & une position verticale, multiplie ladite
valeur quadratique moyenne avec une valeur cons-
tante et fournit une valeur de seuil pour la détection
du signal d'alarme éventuel.

Systéme de lutte contre les incendies selon l'une
quelconque des revendications 1 a 8, caractérisé
en ce que le centre de commande local commande
une pluralité de stations de détection périphériques

(1).

Systéme de lutte contre les incendies selon la re-
vendication 9, caractérisé en ce que le processeur
central (3) recoit les alarmes provenant de différen-
tes stations de détection périphériques (1) et calcu-
le des intersections éventuelles entre lesdites alar-
mes de fagon & assurer une localisation encore plus
précise de l'incendie.
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