REMOTE OPTI CAL GAS DETECTI ON DEVI CE The invention relates to a renote
optical gas detection device, which is applicable, in particular, to
the nonitoring of industrial sites suchias chem cal plants,
refineries, gas storage facilities, etc. 5 A device of this type is
known from docunments EP-A-0 544 962 and WO 03/ 044499, which includes
a thermal canera or an infra-red inmaging device associated with a
nmeasuring filter and a reference filter which, by turns, are placed
on the sighting axis of the canera or the 10 i magi ng device, the
measuring filter having a transm ssion band which includes at |east
one specific absorption |ine of a sought-after gas and being
sensitive to the presence of this gas, the reference filter having
a transm ssi on band conparable to that of the measuring 15 filter but
not including the absorption line or lines of the sought-after gas,
and therefore being insensitive to the presence of this gas. The
measuring principle consists in using the background of the observed
scene as an infrared source 20 and in highlighting the presence of
t he sought-after gas on the line of sight and in cal culating the
concentration 2 thereof by differential processing of the infrared
i mges, spatially in order to process the fluxes derived from
different tenperature points of the observed region, spectrally so
as to distinguish theREWIHHt ORTTI@AL o3RS f PMEGT IO BE¥kgkound, and
tenporally to elimnate false alarms and untinely detections. This
devi ce preferably operates in the IR 111 band

The invention relates to a remote optical gas

detection device, which is applicable, in particular, to
the monitoring of industrial sites such as chemical

plants, refineries, gas storage facilities, etc.
5 A device of this typé is known from documents EP-A-0
544 962 and WO 03/044499, which includes a thermal camera
or an infra-red imaging device associated with a
measuring filter and a reference filter which, by turns,
are placed on the sighting axis of the camera or the
10 imaging device, the measuring filter having a
transmission band which includes at least one specific
absorption line of a sought-after gas and being sensitive
to the presence of this gas, the reference filter having
a transmission band comparable to that of the measuring
15 filter but not including the absorption line or lines of
the sought-after gas, and therefore being insensitive to

the presence of this gas.

The measuring principle consists in using the
background of the observed scene as an infrared source
20 and in highlighting the presence of the sought-after gas

on the line of sight and in calculating the concentration



(from8 to 14 pm, which is broader than the IR Il band (from3 to 5
pm, and which enables nore flux to be 10 absorbed, atnospheric
absorption additionally being weaker in the IR 11l band than in the
IR-1l1 band. In this known device, the canera used is a cooled canera
which is housed in a suitable housing together wth the cooling
means thereof, and which is connected to 15 a cabinet containing al
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an electrical power supply unit, the  detection housing conprising an
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I ens and detecpﬂ{’tﬁbg %%%ng§g5ice, the camera used is a cooled

camera which 1s housed in a suitable housing together
with the cooling means thereof, and which is connected to
15 a cabinet containing all of the electrical supply means,
camera and filter control means and means for processing
the signals obtained, this assembly being heavy, bulky
and requiring permanent installation.
The purpose of this invention, in particular, is to
20 improve this known device, to improve the performance of
same and to increase the possibilities for use thereof.
To that end, the invention proposes a remote optical
gas detection device, comprising an infrared camera
associated with measuring and reference filters mounted
25 successively on the sighting axis of the camera, and
means for processing the signals supplied by the camera
and corresponding to the fluxes of at least two areas of
different temperature of an observed region,
characterised in that it includes a detection housing
30 connected to an electrical power supply unit, the
detection housing comprising an infrared detector with a

matrix of photodetectors, and a filter assembly carried



5 housing |ikew se including electronic boards for controlling the
detector, for acquiring and digitizing the infrared signals and for
controlling the means for rotating thesfilter disk, as well as a
processor responsible for controlling the operation of the 10
detection housing and for applying gas detection algorithns to the
signal s sugplled by the detector. In conparison wth the
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the device according to the invention has the advantage
of being compact, self-contained and easily transportable,

15 of being more easily set up on site and of having a
multi-gas detection capability, in particular owing to
the integration into the detection housing of the various
electronic control and processing boards and the
processor for processing the signals supplied by the

20 detector for detecting one or more sought-after gases and
the concentration of same on the line of sight.

The filter assembly and the infrared lens are
advantageously removable and replaceable by a filter
assembly and a lens having different characteristics,

25 which widens the field of use of the device and enables
same to be adapted to very specific tasks.

According to other characteristics of the invention:

- the detection housing includes power-driven means
for covering and closing the infrared lens with a flap

30 comprising a black body, for protecting the lens during
the transport and storage thereof and for periodic re-

uniformisation of the infrared image supplied by the



and for adapting to the thermal variations of the scene observed; -
t he detection housing |ikew se includes a CCD or 5 CMOS-type matrix
array canera, e.g., for observing the gargeted region under visible
light; - the detection housing |likew se includes neans for
connecting to a human-machine interface of the screen- keyboard type,
and neans for connecting to a network 10 includi ng neans for
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drawi ngs, in which
hous1ngs of the same type and to a central information
processing system;

- 1lnside the detection housing, the infrared
detector 1is attached to a power-driven movable support

15 enabling adjustment of the optical focus;

- the detector includes an un-cooled matrix of
microbolometers;

- the detection housing likewise includes means,
e.g., such as a 3-axis compass, for locating the

20 orientation of the sighting axis with respect to
elevation, relative bearing and azimuth;

- the detection housing is double-walled, at least
on the top and sides, and comprises a protective front
visor for the infrared lens;

25 - the detection housing is mounted on a manually
oriented platform or on a power-driven turret.

The invention will be better understood, and other
characteristics, details and advantages thereof will
become more apparent upon reading the following

30 description, which 1is given for i1llustrative purposes

with reference to the appended drawings, in which:



5 - Figure 1 is a schematic representation of a known renote optical
gas detection device; - Figure 2 is a graph illustrating the
principle of detecting a gas by neans ©of this device; 5 - Figure 3
is a schematic representation of a detection device according to the
invention; - Figure 4 is an axial section view of the detection

housi ng of this device. Figure 1 is a schematic representation of a
known 10 renote Ebt‘ﬂléal lgas detssdiamort ideviar escoptiisimeetana known
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by the graph of fi urg 2, which shows the variation in the
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transmttance T2 of th
infrared camera 10, which 1is preferably of the cooled

type, and which 1is housed inside a heat-insulating
housing 12 likewise comprising a wheel 14 carrying a
measuring filter 16 and a reference filter 18, which, by

15 turns, can be brought onto the sighting axis of the
camera 10.

The device likewise includes an electrical power
supply, control and processing cabinet 20, which is
connected to the camera 10 and to the cooling means

20 thereof, as well as to means of rotating the wheel 14
carrying the filters, and which includes means 22 of
connecting to an information processing system, e.qg.,
such as a portable computer 24, the cabinet 20 likewise
being connectable to a central processing unit.

25 The measuring principle is illustrated by the graph
of figure 2, which shows the wvariation in the
transmittance T of a sought-after gas in relation to the
wavelength A, as well as the transmittance T1 of the
measuring filter and the transmittance T2 of the

30 reference filter over a range of wavelengths

corresponding to the IR-III band (8 to 14 um).



30 reference filter over a range of wavel engths corresponding to the

IR-1'll band (8 to 14 pnm). 6 The gas transmttance curve T has an
absorption line 26 at a wavel ength Al, ¢he anplitude of this
absorption |ine being a function of the concentration of the gas,

and the width of sane, for exanple, being of the order of 5 a few
tens or hundreds of nm The transmttance curve Ti of the neasuring
filters includéBet@aswavenengthanreoturiie dbsaspahoabEpnptopnt héne
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over supstanti@l tyntherlhusareqband gf . wavel engths as the
transmttance Ti of the measuring filter, but does not include the

absorption |ing26trphenithenaeasuriveg Il |aferthie neaphated 6nlthes
opti cal axiﬁgﬁ&déQetﬁgnﬁg@e%gggkgeAE'#%%Q%%gkﬂ%%éﬁ%ﬁgﬁSli%%_é?n%ﬁg

is based on € presence or “absence o e sough ter
gas in thedeegtoad oksear vedndangxoandde oveaoncentsaid o fof whhieSegashen

the |line of sight,of the camera. Wien the reference filter 18 is,
pl aced on YReCH2518pt Pegkedyiys GFeehETcatded 10:h% he'¥ iUk retei VBESi s
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The transmittance curve T2 of the reference filter

is somewhat complementary to the absorption line 26 of
the gas, in comparison with the transmittance T1 of the
measuring filter, since it extends over substantially the
15 same band of wavelengths as the transmittance Tl of the
measuring filter, but does not include the absorption
line 26.
When the measuring filter 16 1s placed on the
optical axis of the camera 10, the flux received by this
20 camera 1s based on the presence or absence of a cloud of
the sought-after gas in the region observed, and on the
concentration of this gas on the line of sight of the
camera.
When the reference filter 18 1is placed on the
25 optical axis of the camera 10, the flux received 1is
independent of the presence or absence of the sought-
after gas on the line of sight.
The ratio of the fluxes successively received by the
camera 10, through the measuring filter 16, and then
30 through the reference filter 18, provides a quantity

which is based on the concentration of the sought-after



The ratio of the fluxes successively received by the canera 10,

t hrough the neasuring filter 16, and then 30 through the reference
filter 18, provides a quantity which is;based on the concentration of
the sought-after 7 gas in the region observed, and which is

i ndependent of the tenperature and transm ssion of the opti cal
system Furthernore, the fluxes supplied by two points or two areas
of differe@dsténpdiet iregioin t feseryedn ehdemeédh 5iar endeperdsnveby

detected via_t ilie hese two.points, or these two areas

bei ng viem% ebgg?%ég%g%%%agﬁg %fﬁ?%ﬁbﬁs%ﬁ% %%u@ﬂ?-%?fé?ail8ﬁﬁ£%?'gas,
whi ch nmekes it Fpossébherép doem fhoudst Bepactval @ ssionbOfnddheor
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poi nts or t¥esRTEaD af edsitRFolhteRecRRRYLR A tREI repiopyobprerved
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parti cul arpoimts herdébwsentt wiD a1 93P OUA4 99 eivadodertiio datecd 10
several gases. it i | i kewi se_possibl.e to use a filter assenbly the
transrrissi%s)}ﬁr %%%st%f mﬁ?%wﬁgr%gg%fefﬂfﬂﬁh Pol &FVe ¥B:C n@wggﬁ¥hé?
on the baspssofbldetabsier ptitbdd nese ohcthel easesibe ber detecteduqso
that a filter which is usable as 20 a reference filter for detecting
a gas is WhbPeSasPy et atinerther fdarest iaRpidtot iieem ghBeser
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or group being intended for detecting one or nore gases. It s als
possi bl e tbilsera f byt ertlassenliy feaeintg atdhat r apsne ssitdirdaynds whé ch
are Spreadreo gger?‘ceba?glgfer, and by next establishing the ratio of
these differences.
As described, 1in particular, in the document WO
15 03/044499, 1in order to detect several gases, it 1is
likewise possible to use a filter assembly the
transmission bands of which are determined relative to
one another on the basis of the absorption lines of the
gases to be detected, so that a filter which is usable as
20 a reference filter for detecting a gas 1s usable as a
measuring filter for detecting another gas, or vice versa,
the filters being combined in pairs or groups, each pair
or group being intended for detecting one or more gases.
It is also possible to use a filter assembly having
25 transmission bands which are spread over a band of
observation wavelengths and which possibly overlap, in
order to obtain an image of the region observed in each
transmission band, the resulting images next being called
upon to reconstitute images viewed through the broadband

30 measuring filters and images viewed through the broadband

reference filters.



observati on wavel engt hs and whi ch possibly overlap, in order to
obtain an i mage of the region observed in each transm ssion band,
the resulting i mages next being called gupon to reconstitute inmages
vi ewed t hrough the broadband 30 neasuring filters and i nages vi ewed
t hrough the broadband reference filters. 8 The renote optical gas
detection device according to the invention differs substantially
fromthis knomnThﬁeVE@étﬁnOpha?alagaghdﬁﬁeschenaﬁeuabbyacnotdgugeta

the detec n 0 i S nQ referably uncool ed
ﬁlCFObO|Oﬂ%%§r EgygbggPﬁfrg?g%ggetechs %3%Eyen bP8s Egﬁﬁln 88@“
moni t ori ngdeveecel ang tpert,odss OEhbWﬁE)Bcheal@tilﬁéﬂ.aﬁzedrﬂ efisgal @, the
pomer-drivgn filter assenbly, but |ikew se a set of el ectronic
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boards for controlling the various nechani sns contal ned insi

housi ng, a@n@bl¢8a@onﬁansou$ mgcatongngheveorﬂengapeomodé bﬁetlme),
sighting a Sy ur, ra for serving t

obgerveg régloﬁ%u%gég &F?Pbledlgw ?ﬂﬁr 63%r%%f%%Fp?%g%@§§Y f Bt
control lingikédieé bheeureanselsedrandcl baappl Yid @ast €61 BLAd OBhe
algorithns, to the signals obtained, and electronic circuits utility
systens ensUtf#Eet hele eSO R PON LA Hroteetidnabf 1 Hg1Girisrharhe

pover 13uppl s £4 F &4 3 oo 1the 189 {om en
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to a battefyr34optraplisbectird cabrioss r meghiaon smet varrk: a ihed déhettéon
housi ng 30tA§SCORg%%E%%’t0£g;hUggTi as means of locating the
orientation of the sighting axis, a colour CCD or CMOS
camera for observing the observed region under visible
15 1light, an operation processor for controlling all of the
means used and for applying gas detection algorithms to
the signals obtained, and electronic circuits utility
systems ensuring the distribution and protection of the
internal power supply circuits of the housing 30, from
20 the general -electrical power supply provided by an
external housing 32 connected to a battery 34 or an
electrical distribution network.
The detection housing 30 is connected to a human-
machine interface 36 and to a network 38 comprising means
25 of connecting to other detection housings 30 of the same
type and to a remote central information processing unit
40. The detection housing 30 can be mounted on a
manually-oriented platform held by a tripod 42 or on a
power-driven turret 44 controlled and powered from the
30 detection housing 30.

In one particular embodiment of the invention, the

detection housing 30 has dimensions of the order of 670



machi ne interface 36 and to a network 38 conprising nmeans 25 of
connecting to other detection housings 30 of the sane type and to a
renote central information processing unit 40. The detection housing
30 can be nounted on a manually-oriented platformheld by a tripod
42 or on a power-driven turret 44 controlled and powered fromthe

30 detection housing 30. In one particul ar enmbodi ment of the

i nvention,™hd 2@et B8t KoA3AolUsi AGH36 Has9dknehsfpRsoBimahelsr 48r kof

670 9 nmm 8 0 d.a.wekgh roxi y nd
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approximately 4 kg, with_the result being 5 that the entire_device
aggording ?%Xtﬂewghgg%t?BnanrO§?§ﬁ§E§Ytgbk%z BakR| {heefedplbnPeite

and selsf - copiai neth  chfidenDievdet aid@d BMET + oaSt 1ISN0WR vieh tfiigur £5 4,
the detection housing 30 includes an infrared | ens 46, which s
attached byramerdrbablendedpetEofebelP nan asiaidond ofelioceneainemt

Il 48 of th i 0 d_m I t
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operating tenperature, configuration of the filter assenbly, etc.).
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field of %quggegaﬂgﬁﬁnahgkeiQe%@e4%y%ﬂq éﬁpéﬂéggggiéé%iéﬁbég&%h§2,
which is guided inside the housing 30 on a frame 54 which
holds the detection housing components, the axial

15 movement of the detector 50 support 52 enabling optical
focussing based on the operating conditions (lens
characteristics 46, operating temperature, configuration
of the filter assembly, etc.). This arrangement has the
advantage of preserving the scale and exact field of the

20 camera shot 1in the event of a modification in the
focussing due to a thermal drift, and of therefore
compensating for this drift without any spatial
modification of the scene observed, in terms of field and
analysis resolution.

25 A disk 56 carrying filters 58 is placed between the
rear end of the lens 46 and the detector 50 and is
mounted removably in a support 60 which comprises power-
driven means for rotating the disk 56 and indexing means
for locating the angular position of the disk about the

30 axis of rotation thereof and of the filter placed on the
axis of the lens 46, the number of filters 58 being

carried by the disk 56 being 6, for example.



focussing due to a thermal drift, and of therefore conpensating for
this drift without any spatial nodification of the scene observed,
internms of field and analysis resolugigon. 25 A disk 56 carrying
filters 58 is placed between the rear end of the |lens 46 and the
detector 50 and is nmounted renovably in a support 60 which conprises
power- driven neans for rotating the disk 56 and indexing neans for
| ocating the aﬁ&m%r%wtb@ﬁréﬁ thfe dFeRtaPSLENEhETBO drFschpPr SO

rotation t ter t
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for exanplmeceliredEl egt rdrd cdbvactsr f alrecomtmttécﬂ ngtt &2 dehecter t5&
and for acquirin nd digitizi the infrared signals received by

t he detect éﬂ@gngi?glléﬁg FHNBFATHREGPEF e housi ng, behind t he
detectgr 50. 5pA €6D obrCMEOSAMBI A4 is3 MpUNteduhnshde tdigse haysd ng
30 beneath the infrared | ens 46, behind a window 66 of the front

wal | of tHeUsdusi ntf henorderthe mﬁéarwlraé@ssm%u hecbbser ved isckne
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for 10 controllin e 'var | ous mechani sns o hou5|ng 30 are
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52, these necha |snB C r|S|ng the power-driven disk 56 carrying
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protecting the lens 46, which are held by the upper portion of the

front fac ezlsiobytﬁélehoﬁgamg d&fd whelthndarthe detector 50 and the

support thereof 52, these mechanisms comprising the
power-driven disk 56 carrying the filters 58, the power-
driven support 52 for the detector 50, temperature
15 control means, as well as means 70 of covering and
protecting the 1lens 46, which are held by the upper
portion of the front face 48 of the housing and which can
pivot betweén an operating position of the detector 50,
shown in figure 4, and a turned-down position on the
20 front end of the lens 46, these means 70 comprise a flap
72 carrying a black body 74 on the face thereof which is
intended to cover the front end of the lens 46, and
driving means 76 mounted on the inside of the housing 30
and enabling the flap 72 to be pivoted about a transverse
25 axis between the two aforesaid positions of same.

The flap 72 enables the front end of the lens 46 to
be covered and closed off, in order to protect same
during periods of' non-use of the detector 50, in
particular during the transport and storage of the

30 housing 30, the black body 74 placed on the front end of
the lens 46 enabling periodic re-uniformisation of the

infrared image for adapting to thermal variations of the



pi vot between an operating position of the detector 50, shown in
figure 4, and a turned-down position on the 20 front end of the |ens
46, these neans 70 conprise a flap 721garrying a black body 74 on
the face thereof which is intended to cover the front end of the

| ens 46, and driving nmeans 76 nmounted on the inside of the housing
30 and enabling the flap 72 to be pivoted about a transverse 25
axi s bet weawitie Lhseavsresand posi t icompepisagame. The fthap Ahemadl es

the front gndof %@e L eps oAEG oife s b@orﬁ l%r‘?@s qfh ch%ed Hr 0 inEge!

to protect same during peri etec
parti cul araadyriisng itdre ¢manﬁpoihcandlsgomagehﬁharEEBQnBOM$En@iﬂMmJhe

bl ack bod p ed on the front end of the |lens 46 enabling

peri odic %EJUﬁF*dﬁﬁfghﬁﬁbﬁ(ﬁp%qﬁ§ infrared i nage for adapting to
thermal vari at ln@t&laqflstrmolllsrr@@w@e@b%ryﬁg andnf oL rCARENRAL NG
for the thermal drifts of all of the conponents of the entire inmage

acqw Siti @@/cﬁmnﬁaﬁfmﬁ udisgr t hé sehecdedand the weredowwabehiofd tiki ch
is pla Q. i the fro f. the . housin
?12) s VI S o1 %glé th n r}rg)%%z%r%{ f@) Oncfec[ 1ng Gk .lﬂensg

30 benea e upper wal housi'ng 30
and ext endieng ofaamaar d,llﬁmrlrmrtdtoentmrag diredten® 1246 ragdiansion .

illumnation via direct sol ar. radi ation., An additional protectiaon

agai nst over hedtd ng 298 Fedak | né”???ﬁﬁ?%ﬂ@osu@@aﬂémﬁhe SHeyheating

provi ged a1 tdeupl erval legfodhite hausi pee305,0n sthepl ateral f@§e%
and upper face thereof, as shown in figure 4. Means 80 are nounted
i nsi de thelohwddsi mplle. @f thpeheashnghe (hower -dre véatsupporfiace? faord

the deteCt%&e%OTace thereof, as shown in figure 4.

Means 80 are mounted inside the housing, e.g.,

beneath the power-driven support 52 for the detector 50,

15 for locating the orientation of the sighting axis, with

respect to relative bearing, elevation and azimuth, these
means comprising a 3-axis compass, for example.

Inside the housing, the rear face of the housing 30

holds a processor 82 responsible for controlling all of

20 the components of the detection housing, and for applying

the gas detection algorithms to the signals supplied by

the detector 50, the processor also being responsible for

communications with external means (human-machine

interface 36, network 38, central processing unit 40) and

25 for controlling the power-driven turret 44 onto which the

housing 30 can be fastened. The processor 82 is situated

in a rear compartment of the housing 30, which 1is

separated from the infrared detector 50 situated at the

front of the housing and which is also in contact with

30 cooling means 84 comprising radiators and fans enabling

the heat to be discharged via the rear face of the

housing 30.



15 for locating the orientation of the sighting axis, with respect to
rel ati ve bearing, elevation and azinuth, these neans conprising a
3-axis conpass, for exanple. Inside the2housing, the rear face of the
housi ng 30 holds a processor 82 responsible for controlling all of
20 the conponents of the detection housing, and for applying the gas
detection algorithnms to the signals supplied by the detector 50, the
processor al so fHéitAd Yre SIS I BieaTSofrfuMctaticshS™witte &xdienatd -

Teans (hUMAN-gmohiog, I eNfACRo30inaet YLk Hhnkanld alo PEACeSS NG

unit 40) and 25 for contr Ing the power-driven turret 44 onto which
the housimprB3¥ camibe 3RasteneddeThecprovesser 82 i distrubtedoni mia

rear conpartnent. of. the housing,3 which is, .separated fram.the
Dt ar oo GHEBETGF 0 STEEaVec ol tihE PESHECS O hoo housihy TaHE AR ch
is al s9 i B asippiit he3dsCoA UM MRARS N84 30Qnpri sing radiators and
fans enabling the heat to be discharged via the rear face of the
housi ng 30. 12 ThE n@Yice epECOrERNE neansnge iaittedPonoPREafPaME 54,
at the rear ,9f, the housing, are connected to the power supply unit
32 in order to ensure the distribution of electrical energy and the
protection of theat ndeanmatupp pbeersisupplltarsansanfi¢debhiotsieng i3k
The devic%gﬁccordingito t he invention opera
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of the conbinations of the six filters, the rotation cycle of the

di sk thenss& ngilters, the rotation cycle of the disk then being
continuous and each of the six spectral paths
corresponding to the six disks of the filter being used
for signal acquisition.

15 Alternatively, an operator can select certain gases
from amongst those which are detectable by means of the
combinations of the six filters of the disk 56, and to
limit the signal acquisitions to the filters
corresponding to the selected gases. Based on the number

20 of required spectral paths, this enables the analysis
cycle to be accelerated. This selection can be carried
out either 1locally, by means of the human-machine
interface 36, or remotely, from the central processing
unit 40 via the network 38.

25 The detection is active throughout the entire image
formed by the lens 46 on the detector 50. The first
analysis of the imagined scene requires approximately 30
to 40 seconds in order to arrive at optimal detection
performance. Next, the measurements taken and the display

30 can be refreshed at a frequency of the order of 2 seconds.

The operator can likewise select particular regions

in the image formed on the detector 50, which will be



continuous and each of the six spectral paths corresponding to the
six disks of the filter being used for signal acquisition. 15
Alternatively, an operator can select g¢ertain gases from anpongst

t hose which are detectable by neans of the conbinations of the six
filters of the disk 56, and to |imt the signal acquisitions to the
filters corresponding to the sel ected gases. Based on the nunber 20
of requi r &F SFEEECald SpAIE O idifIEs t K @falfisi ddgre | et e
accel er at %%COW:L% elechion can pe carried out either locally, by
means of the human-nmachine i1nterface 36, or renotely, fromthe
central processiemgraldivt sf@akiad, hehretimorekt3d®n 26 KEze idetoectdidnig s
active throughout the ecntire i m etformedr?&by th%lens 46 .qn the

det ector 50, SHREF FEP TN S TEOTE THEYS Flgitie§8ENE T Sdui &6
appr oxs matiehyy 3@ rilRis4Q rSecaRds dnd aideloutto adftiiinée ot toR! id®ltrols,
detection performance. Next, the neasurenents taken and the display

30 can be Yetredies &f dher efdesdy odf VERd adriges ¢ Zegwedinddire THe
operator ¢an ljkew art| r..regiens . | iimage. formed
on the detctec%t Sfﬁsg %{%hs%?ﬁ]%v(%t IOIrill gtgtcleglﬂgrlg?ggg%d Cgél%re?g?@ﬁs oeS o

i nterest aheagafsesbiddderteeyi dus, redaceorfdilisg tad aginsG URBIcances.

Ceneral |l y ,speaki n the inventian nakes. it possible  to ensure

Cont | nuOUS TG B Tg T6F PaR SGbderved SIS SR 0 i e riRGHE 51
time, 1@nd gwiitheut,iagt im@ @y it.he controls, to be free of the effect of

variations in tenperature of the scene observed on determ ning the
concentrations of the gases detected, to reduce false alarns, and to



i nprove the response tine of the device and the spectral 10
selectivity thereof. 14 CLAIMS 1. A renote optical gas detection
device, conprising an infrared canmera agsociated with neasuring and
reference filters (58) nounted successively on the sighting axis of
the canera, and nmeans for processing the signals supplied 5 by the
canera and corresponding to the fluxes of at |least two areas of
different tenperature of an observed:®8§fon, characterised in that
it includes a detection housing (30) connected to an electrical
power supply unit (32), the detection housing (30) conprising an
infrared det éctxamdie (60} ikt hgasnatatiectoforphdtotiet ecromprianng an
infrared le 46) mounted in front of. .the detector %g ), filter
nssenbly (S8) HELd By G of ST RGOSk (A MO & B eBry = Heg o
arranged kFetweer t(38) ensint46) sanddsha vdateehnor nedQ)i gratichd neliudiorg
power -driven means for successively 15 bringing each filter onto the
si ghting &Kes C6fefRe PERSs Mo é&%&@@,@%ﬁ@%%h&tﬁw%sﬁwl(@@)

| ikewige dnehudidageel-eationir gt he (SoRHolAING. 4 R dat adkye
(50), for acquiring and digitizing the |nfrare§ signals and for
control | i ngot heemsand ofl ffetranitnd cripe rditsikc o 56) 220 aderanpiany tdve on,
filters (58), and _a processor (82) . responsible for .controlling t
operationC%FTFH§er&@F@cﬁﬁoﬁ%ﬁ5u§%ndn ﬁ&dﬁ raaﬁﬁRﬁqﬁ}%ﬁﬁ?%ﬁﬁ¥%fi%£s
al gori t hmechaethedsignaks suppldeatdy @@ﬁeﬂ_ets@@‘ﬁ@ﬁi (BNt 2522, Ane
device according to claim1, characterised in that the detection
housi ng ( 38)ichélPtd e PRy - dSilenCBRRASS 1T ORTf ot nEBIERANFhRFtor

ClOSiﬂ9 th%o%“ﬂhﬁﬁ?dal%@%rGép)ofdbﬁotodetectors, an infrared lens
(46) mounted in front of the detector (50), a filter
assembly (58) held by a rotating disk (56), this assembly
being arranged between the lens (46) and the detector (50)
and 1including power-driven means for successively

15 bringing each filter onto the sighting axis of the lens
and detector, the detection housing (30) likewise
including electronic boards for controlling the detector
(50), for acquiring and digitizing the infrared signals
and for controlling the means of rotating the disk (56)

20 carrying the filters (58), and a processor (82)
responsible for controlling the operation of the
detection housing and for applying gas detection

algorithms to the signals supplied by the detector (50).

25 2. A device according to claim 1, characterised in that
the detection housing (30) includes power-driven means
(70) for covering and closing the infrared lens (46) with
a flap (72) comprising a black body (74), for protecting
the lens during the transport and storage thereof and for

30 periodic re-uniformisation of the infrared image supplied



a flap (72) conprising a black body (74), for protecting the lens
during the transport and storage thereof and for 30 periodic
re-uni form sation of the infrared i magessupplied 15 by the detector,
for purposes of conpensating for thermal drifts and for adapting to
the thermal variations of the scene observed. 5 3. A device as
clainmed in claiml or 2, characterised in that detection housing

(30) i keW¥%sdNnAURE: & AP OPUENESS yife FRIRSDSH Y kaerhermaly.
for observyjngihe 4 afcg@tgga}tsﬁgh@ntangﬁé vhaihle Hghte ;10 A0 A rhe

device as clained i n one e preceding clains, <characterised In
t hat the detegct iadrsehowsi.ng (30) i kewise includes neans for
connecting to a human-nmachine interface (36) of the screen-keyboard
type. 15 5. A device as clainmed in one of the preceding clains,

characgerixed idetihed dhecdetesdi 07 Bodshng 630),i noldas o iBRANRS fOr
connecting to a network (38) including neans of connecting to other
detectionEﬁﬁﬂéi%@%e%@ﬂgnohopﬁén§anﬁ3ohybékaﬁésﬁoJémﬂéﬁkﬁahi CCD or

i nformati @A Qcessi t em,(40) 6. A _devi a e i.h _one
of the precéﬁ%n %Iéﬂ%%?yQChara te??%é%?inefﬁéf t%ﬁrdépg%?ggﬁ urt her

i ncl udes damragrtecdlred imat nindeof vmisdrdlzollangtters. 25 7. A device as
clainmed in one of the preceding clains, characterised in that the

detector (50) is attached to a power-driven support (52) guided in

noverment iansideqéhece dakecdl DimdWushnene3Vr f oRe agireslingqt hel Lptd cal
focus. 30 8. A device as claimed in one of the preceding clains,
char act er ic¥edac erhaet Ha ithatardd [dateq4en amhgiw (30) likewise

includes means for connecting to a human-machine

interface (36) of the screen-keyboard type.

15 5. A device as claimed in one of the preceding claims,
characterised in that the detection housing (30) includes
means for connecting to a network (38) including means of
connecting to other detection housings (30) of the same
type and to a central information processing system (40).

20
6. A device as claimed in one of the preceding claims,
characterised in that the detector further includes an

uncooled matrix of microbolometers.

25 7. A device as claimed in one of the preceding claims,
characterised in that the detector (50) is attached to a
power-driven support (52) guided in movement inside the

detection housing (30) for adjusting the optical focus.

30 8. A device as claimed in one of the preceding claims,
characterised in that the infrared lens (46) and the

filter assembly (56, 58) are removable.



filter assenbly (56, 58) are renovable. 16 9. A device as clained in
one of the preceding clains, characterised in that the detection
housi ng (30) includes neans (80), e.g g such as a 3-axis conpass,
for locating 5 the orientation of the sighting axis with respect to
el evation, relative bearing and azinmuth. 10. A device as clainmed in
one of the preceding clains, characterised in that the detection
housing (30) is 10 double-walled, at | east on the top and sides

t her eof , d | ngl rofective.frant viso é78 faor..the infrared
ons Cag) T "GeHEER B L OhTah G b B 4 b B acSiihg o
15 char actegrairsed dni ddwatin hehadetent idat s @Fi)ndg S(30muiEd: s a
manual | y oriented(PIatforn1or on a power- driven turret (44). ,
means (80), e.g., such as a 3-axis compass, for Iocating
5 the orientation of the sighting axis with respect to

elevation, relative bearing and azimuth.

10. A device as claimed in one of the preceding clains,
characterised 1in that the detection housing (30) 1is
10 double-walled, at least on the top and sides thereof, and
includes a protective front visor (78) for the infrared

lens (46).

11. A device as claimed in one of the preceding claims,
15 characterised in that the detection housing (30) 1is
mounted on a manually oriented platform or on a power-

driven turret (44).





