DEVI CE AND METHOD FOR DETECTI NG THE PRESENCE OF AN OBJECT The present
i“nvention relates to a device for detecting the presence of an object in a
moni tored zone, and in particular the use of such a device in order to
detect an object falling onto a transport track. In order to detect an
object falling onto a transport track, for exanple, in an underground
railway station, it is known to use a video canera which is positioned
above the tracks. However, this solution is not conpletely satisfactory
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zone, Wwhich does not have at |east sonme of the above-nentioned
di sadvant ages of the prior art. To that end, the invention provides a device
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an input ofTBRE:t £QAsRKSEPSR PPnénaHadﬁﬁséﬁupg #BLeVRY §EAéigPe ak idSput

signal, an@nadwd to use a video camera which is positioned above the
tracks. However, this solution is not completely
satisfactory because it requires extensive and expensive
installation and maintenance operations and does not
function correctly if the viewing angle of the camera is

obscured.

Another known solution is to provide a plurality of
electroluminescent diodes along the transport track, for
example, one diode every 25cm. The diodes emit beam rays,
and it is possible to detect an interruption of the beam
rays. That solution requires a large number of diodes and
detectors which also involves extensive and expensive

installation and maintenance operations.

An object of the invention is to provide a device for
detecting the presence of an object in a detection zone,
which does not have at least some of the above-mentioned

disadvantages of the prior art.

To that end, the invention provides a device for
detecting the presence of an object in a detection zone,
characterised in that it comprises a transmission line, a
generator which is connected to an input of the transmission

line and which is able to generate an input signal, and a



receiver which is connected to an output of the transmission |ine and which
i~s able to neasure an output signal, the transmssion |ine being able to
radiate a radiated signal in the detection zone when the generator
generates the input signal in such a manner that, if an object is present
in the detection zone, the output signal conprises a first conponent ow ng
to the propagation of the input signal afong the transmission |ine and a
second component owing to a phenonenon involving interaction between the
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radi ated angnaheanthjantobjket detection device further comprising

analysis means which are able to confirm the presence or

absence of the second component in the output signal in

order to detect the presence of an object in the detection

zone. The detection of the object is preferably carried out

in order to identify it.

The detection line constitutes a robust element which
requires very little maintenance and which is easy to

install.

Preferably, the analysis means are able to compare the
output signal with a predetermined reference signal in order

to detect the presence of an object.

Advantageously, the reference signal corresponds to an
output signal which has been measured in the absence of any
object in the detection zone and which is referred to as a

calibration signal.

In this manner, a simple operation for differentiating
between the output signal and the reference signal allows
confirmation of the presence of the second component owing
to the phenomenon involving interaction between the radiated

signal and an object.



3 According to a specific enbodi nent, the anal ysis neans conprise
i-dentification nmeans which are able to detect characteristics of an object
which is present in the detection zone and to conpare those characteristics
with reference characteristics in order to identify the object. Preferably,
t he i nput signal conprises an ultra-mﬁde frequency band pul se. Such an

i nput signal has a number of advantages.3The first conponent of the output
signal, owing to the propagation of the pulse along the transm ssion |ine,
and the second conponent of the output signal, owing to an interaction
phenonenon (for example, reflection) between t he pul se and the object, are
of fset in ternsA6FOLPABY EPed ?HecﬂﬁéCc§§§O§ﬂm§n§hoFbedﬁ§ﬁéﬁéésbéﬁﬂ@§n t he

transnmi ssi @BnpiAge 3REntRE:i0BLE6H mEBak @hlews atBenpieadyl yetecke
di stingui shed. The first conponent can therefore serve as a starting point

for a nmeas@GhPRHgCEReShilgGoriwANcRPdEFENwEiche 1sr Rifg6eDt tihe tet ecti on
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since the nmean power emtted is e spectral density is extrenely
weak. Thuseferhacenehghboteirigtsyst éms oaderpr-evedteeld ifyotrhiseiolg ecdi.sr upt ed,
or the systemis prevented from being disrupted by narrow band systens.
Furt hernore, that bandw dth having a high frequency provides the overal
response of therbﬁecablyo beedenputedignbhi gompati sest mne ufltequendy band,
subsequent | Y. a%I|It% ng LS |dentification. According to a specific
enbodi nent ; “THE T anSH SPB ®I'i ne conprises at |east one conductor and a
reference plane. For exanple, the transm ssion |ine conprises a |layer of

Such an input signal has a number of advantages. The
first component of the output signal, owing to the
propagation of the pulse along the transmission line, and
the second component of the output signal, owing to an
interaction phenomenon (for example, reflection) between the
pulse and the object, are offset in terms of time, even in
the case of a short distance between the transmission line
and the object. That allows them readily to be
distinguished. The first component can therefore serve as a
starting point for a measuring time window which defines the
range of the detection device. Furthermore, the radiated
signal occupies a large bandwidth and, since the mean power
emitted is limited, the spectral density is extremely weak.
Thus, other neighbouring systems are prevented from being
disrupted, or the system is prevented from being disrupted
by narrow band systems. Furthermore, that bandwidth having
a high frequency provides the overall response of the object
to be detected within that entire frequency band,

subsequently facilitating its identification.

According to a specific embodiment, the transmission
line comprises at least one conductor and a reference plane.
For example, the transmission line comprises a layer of

dielectric material, a metal layer which covers a side of



dielectric material, a netal |ayer which covers a side of 4 the |ayer of
dielectric material and a netal strip at the opposite side of the |ayer of
dielectric material. For exanple, this can be a mcro-tape line, strip-line
or coplanar line. Advantageously, the layer of dielectric material, the
metal layer and the netal strip forma flexible strip. Aflexible strip of
this type is particularly easy to instafl. For exanple, it can be stored in
the formof a roll, then unrolled and fi xed al ong the detection zone. The

invention ahsolpievi desdfienceseief matdetatt bl adeviee aeeqpdaRgthe the
i nvention above, in order to detect an qbject falllng ontg a transport
£

track. The®PRP&nEFPoR19PsBEipFbFi de¥eroPfadhelREGTEEr "aEEEdRlng FORe presence
of an obj egkalp1a,dehest kAR Bang, mgbabacher $¢de,i Beihat 1iheCoppri ses the
steps involving: - generating an input signal at an input of a transm ssion
line, - neSSOtPAGTahlBEtput signal at an output of the transnission |ine,
the transm ssion |ine being able to radiate a radiated signal in the
detection zone in such a manner that, if an object is present in the

det ecti on zone, Advhategepuslyi gihe dewpri oésdaeliecsricomporenelowithg to t he

propagatiogeggltngggpﬁhdsgggahegggn t&@é %ggﬁsgi§§g9@b Lne.,qnd a second
conponent ow ng fo“a phenormenon involvin Irnteracfion between-the radi at ed
signal and the object, - confirmng the presence or absence of the second

conponent in th tpuy ignal. in.order to detect _the resence of _an obj ect
in the detectio% ggﬁ%}kl% %@rlp of Egls Eype is " particula¥ly éasy to

install. For example, it can be stored in the form of a

roll, then unrolled and fixed along the detection zone.

The invention also provides for use of a detection
device according to the invention above, in order to detect

an object falling onto a transport track.

The invention also provides for a method for detecting
the presence of an object in a detection zone, characterised
in that it comprises the steps involving:

- generating an input signal at an input of a
transmission line,

- measuring an output signal at an output of the
transmission line, the transmission line being able to
radiate a radiated signal in the detection zone in such a
manner that, if an object is present in the detection zone,
the output signal comprises a first component owing to the
propagation of the input signal along the transmission line
and a second component owing to a phenomenon involving
interaction between the radiated signal and the object,

- confirming the presence or absence of the second
component in the output signal in order to detect the

presence of an object in the detection zone.



5 Preferably, the nethod conprises the fact of analysing the output signal
i‘n order to detect characteristics of an object that is present in the
detection zone, and conparing those characteristics with reference
characteristics in order to identify the object. The invention will be
better understood, and other objects, details, features and advant ages
thereof will be appreciated nore clearly, in the course of the follow ng
description of a specific enbodi nent of the invention, given purely by way

of non-limtingpesaaphBlw,t hheeherasaecbAphgesappendadtdbawiangsysiingwhi ch:
- Figure 1 s a erspectivi view of a detection device accordin% to an
enbodi nent t8f PHEPPRVEABRER, 11 Prg6Fet® FStECyi ERAERRFPELSESCEI §ir 8171, in

which an gbjjeet tnabeidepeekedti $ni khesteatedion Ebdereadd sompheisgective
view of an underground railway station in which the device of Elgure lis
instal | ed tBA8S- ChpyaFEeripsigst WhEhcHEEETPRFBsCRAYRAGCHASEXSRPIE of an

out put sigpale®f tbheasdayies eheFbgyeerl. Wth reference to Figures 1 and 2,
the detection device 1 conprises a transmission line 2. In the exanple

illustrated, the transm ssion line 2 conprises a |layer 3 of dielectric

material - of SUb%ﬁé”&h@%hﬁ#&ﬁchéﬁﬂubéfbé?@BE’uﬁgegggébd'a&ﬁﬁ dcwaich covers

one face of the [ayer dielectric materia a metal strip 5 which
ext ends ovebjethe,oppbsiie,f deatokeshendapdrvadtepedi €hecepifcwidflebkeal , in a

manner S“béﬁﬁgéhﬁggédpﬁgﬁk!%heg%ﬁpqaﬁﬁ Bhet BELEEAILE Rhe ERS1HWRLLONY edges
of the laye 0 el ectric material.
description of a specific embodiment of the invention, given
purely by way of non-limiting example with reference to the

appended drawings, in which:

- Figure 1 is a perspective view of a detection device
according to an embodiment of the invention,

- Figure 2 is a view similar to Figure 1, in which an
object to be detected is illustrated,

- Figure 3 is a perspective view of an underground
railway station in which the device of Figure 1 is installed
and

- Figure 4 is a time chart illustrating an example of

an output signal of the device of Figure 1.

With reference to Figures 1 and 2, the detection device
1 comprises a transmission line 2. In the example
illustrated, the transmission line 2 comprises a layer 3 of
dielectric material of substantially rectangular shape, a
metal layer 4 which covers one face of the layer 3 of
dielectric material and a metal strip 5 which extends over
the opposite face of the layer 3 of dielectric material, in
a manner substantially parallel with and at the centre of
the two long edges of the layer 3 of dielectric material.

Those elements together form a flexible strip.



Those el enents together forma flexible strip. 6 A generator 6 is connected
to an input end of the transmssion line 2 and is able to generate an i nput
signal at the input end of the transm ssion line 2. A receiver (not
illustrated) is connected to an output end of the transmssion line 2 and
is able to nmeasure an output signal at the output end of the transm ssion
line 2. The detection device 1 serves to®detect the presence of an object
14 in a detection zone adjacent to the transmission |ine 2. For that
purpose, the dehegthemadevi 6eislcahaeceedpebsas anpliysesndme@nghenot
iIIustrated; whi ch are _connected to tgg recei ver and which are able_to

anal yse t hET2BERHEEISPghaPSi A 8Pder St 8246t ECt IERETBFEsBRcANBRtaf 1gBP4ct .

The anal yshs BRaN$npARPEh8eoff BheeX2BBLRL sB1BhCIQPEOQESSAr re@kidegdeVvi ce
conprising an FPGA, on which a suitable program is executed. The
ni cropr oced88F aRUBETadpdeeAf FONRRECCAeERl #Br CUEBHteRBADPPE, thE nay be

arranged i prEA8m3aBBonNRYBENY. 2AKL €5Nahh ¥ek ), nER8uFECLAPHOERSSOLi6RA1Pe
| ocated renpote fromthe receiver, which transmts to it the outpdt signal

whi ch is ndastihedopypatt endcemmitihEcArpbAYiAEERDr kinFi gure 3 illustrates the
detection device 1 which is provided in an underground railway station. The
transm ssion line 2 is arranged at the edge 19 of the platform?7, over the
entire | ength t AeepedfteThéodetevtirenl devivee toabktwstt hbeppeservseobfan

s i ndi caPBdByCFhe huifos 9B r pr 18 2oHE SpREhD, SoBhE D form 7 onto
a transportranavks8jioasltihe arrowoiOthehdpuapese,i thei Hetehtsobedpossiebl e to
take the agpg?ggi%%%prises analysis means (not illustrated) which are

connected to the receiver and which are able to analyse the

output signal in order to detect the presence of an object.

The analysis means comprise, for example, a microprocessor

or a device comprising an FPGA, on which a suitable program

is executed. The microprocessor can be adjacent to the

receiver, for example, it may be arranged in the same

housing. Alternatively, the microprocessor can be located

remote from the receiver, which transmits to it the output

signal which is measured by a telecommunications network.

Figure 3 illustrates the detection device 1 which is
provided in an underground railway station. The
transmission line 2 is arranged at the edge 19 of the
platform 7, over the entire length thereof. The detection
device 1 allows the presence of an object, for example, a
person 9, to be detected in a detection zone which is
indicated by the curves 20. If a person falls from the
platform 7 onto a transport track 8, as the arrow 10
indicates, it will thus be possible to take the appropriate

steps in order to prevent or limit the risks of an accident.

The operation of the detection device 1 is as follows.

In a periodic manner, the generator 6 generates an input



steps in order to prevent or Iimt the risks of an accident. The operation
of the detection device 1 is as follows. 1In a periodic manner, the
generator 6 generates an input 7 signal in the formof an ultra-w de
frequency band pulse, that is to say, a pulse having a duration in the
order of ins or less. That pulse is progagated al ong the transm ssion |ine
2, as the propagated pulses 12 in Figures 1 and 2 illustrate. Furthernore,
during that propagation action, two phenonena take place. Firstly, energy

i s dissipakednby thetdeulkerrebleah. uPragwtiaet e cdissicpabadsepenay, the
propagated _pulses 12 are attenuated, for exanple, in the order of 1dB/ 10m
at 3GHz. SEB8RdEY, tenépyy RsPHagrateyinghat dugatéonsay thgi cregri @fthe form
of an el echp@magnetikg wave along the line, as the radiated pul ses 13
illustrate. If an object 14, for exanple, a person 9, is present in the
detection zone, the radiated energy is reflected by the object 14, in

particul ar towargstbgikeansm ssi kA€ 32 ondS tnkh I L5 a 6, n
Figures 2 and 3 ﬁ?lu trate. rh thggacgse? Pﬁg Sgkpgfgéfgﬁgﬁﬁgghggpéeg'tmo
conponent sasa§hei guppagaskdwpulAesi Agt ivokpgnens 17and 2béddussretet.he

propagatio S h a 1SS i : t i ,
directly f?B%FP S%P%%dtag%gn?o%pﬁé B%%P%%%?gﬁg.%%%éégdng%%okgghgﬁg 8 exists
because of takepbéncrenofiirstdlyvi egergyerikedesse patetheyr atheated lpul se on

t he obj ect ? ﬁ‘\é\hic i.s offs é in.terms of tine b val ue 4t Wi ng to the
propagatioﬁJf e -ing¥&88r58n§ ewﬁfﬁsfﬁgteng8ﬁ§9¥% §H3 PEOPPFRE E t er f er ence
phenonmenonpufisggesbi are aanehaatet, ecbirorxamplee conduet ioreear odi el ectric
wall's of 1dB/10m at 3GHz. Secondly, energy is radiated, that is to

say, emitted in the form of an electromagnetic wave along

the line, as the radiated pulses 13 illustrate.

If an object 14, for example, a person 9, is present in
the detection zone, the radiated energy is reflected by the
object 14, in particular towards the transmission line 2, as

the arrows 15 and 16 in Figures 2 and 3 illustrate.

In that case, the output signal comprises two
components, as Figure 4 shows. A first component 17 is
because of the propagation of the pulse on the transmission
line 2, that is to say, directly from the input end to the
output end. A second component 18 exists because of a
phenomenon involving interference of the radiated pulse on
the object 14, which is offset in terms of time by a value
At, owing to the propagation time in accordance with the
arrows 15 and 16. The interference phenomenon in question
can be reflection on the conductive or dielectric walls of
the object. Diffraction, in particular at the sharp edges
of the object, can also bring about a significant
contribution, depending on the type of object. At the
highest frequencies, in the millimetric range, a third

phenomenon referred to as diffusion of the electromagnetic



the object. Diffraction, in particular at the sharp edges of the object,
can al so bring about a significant contribution, depending on the type of
object. At the highest frequencies, inthe mllinetric range, a third
phenomenon referred to as diffusion of the electromagnetic 8 wave on the
obj ect can al so often appear. The contribution of those various physical
phenonena is a conplex relationship invdlving the frequency, the conductive
and dielectric characteristics of the object to be detected.... 1In a

centimetrigafeegueney baRdctt bah bisboosakn bppak3. t orn0GHzA g cRhgnoMena
which mainly contribute fo the second conponént 18 are reflection and

di ffracti oRE EReRef RTACOUShBFY SdFstaREENBBERBeA St Be COFPEEK 14 and t he

transn1SSIealakaeesaaptﬂeveﬁbeeb %ﬁgueréhu@hk§ geﬂerebhﬁueelgeeeher than a
fewns, for exanple, in the ordér of 8ns for a distance of 2m The pul se

generated @yeﬂﬁetgeﬁeﬁbﬁeﬁcﬁersS&ncﬁlPﬁathﬂ|@b]b&ﬁdtpub§edwﬁﬁ@ﬁeds -def or ned
only S"ghEhyadHéhEQ %@%1 EQQGQ%hkgnbgthgthg% E%agﬁnkﬁﬁho?rbhﬁ% g ohi ch

has a | arge pass-b rst cdonponent e output signa
i s al so anldFtea- %hdepban@mpuaswhhahlmglalyucant@mbume the tbederecofnd ns or

| ess. The negt f t ign n.therefaore readlly be
distinguis%§%P8$%§? ? I%ﬁg %gﬁgggéegfapaegégggggFéﬁgzo%g% fﬁe % inmited by
causi ng thehottsdﬁstahue AEtWeehethessbﬁban a4 ghndenhehtesheind sskenh exanpl e,

in the case.of transm_ssi on |ne % i ded al on atforn17
as iIIustriﬁQ& BVnEE|98F§S§g velis b s?ﬁgﬁe9?8egﬁﬁ¥ ﬁeg§F?ger
detection zewenkn @bgeexbapdet e¢ch obpeotsefrablfi Basofibe ehelslte@eep@rft track
8 adj acent _tg the Rlatfgrn17 and ngﬁ ontg
1.2m. The pulse generated b e generator 6 is an ultra-
wide band pulse which is deformed only slightly during the
propagation along the transmission line 2 which has a large
pass-band. Thus, the first component 17 of the output
signal is also an ultra-wide band pulse having a duration in

the order of 1lns or less. The two components of the output

signal can therefore readily be distinguished.

That allows the size of the detection zone to be
limited by causing the offset value At to be less than a
given threshold. For example, in the case of a transmission
line 2 which is provided along a platform 7, as illustrated
in Figure 3, it is possible to limit the size of the
detection zone in order to detect objects falling onto the
transport track 8 adjacent to the platform 7, and not onto
the second track adjacent to the opposite platform, for
which another detection device can be provided.
Alternatively or in a complementary manner, the generators
of two detection devices which are provided on two opposing
platforms can generate pulses having different shapes in
order to prevent one of the devices from disrupting the

operation of the other, and vice versa.



the second track adjacent to the opposite platform for which another
detection device can be provided. Alternatively or in a conplenentary
manner, the generators of two detection devices which are provided on two
opposing platfornms can generate pul ses having different shapes in order to
prevent one of the devices fromdisrupting the operation of the other, and
vice versa. 9 By establishing the diffefence between the neasured output
signal and a predeterm ned reference signal, which is an output signal
neasured in theB?b§§BﬁélQEh@ﬂ§ ehieqt rirBrehbe BeteebhoRnZORRasthere | S
obt ai ned a si corresponding substantially to the second conponent 18 of
t he output0u§P§ﬁa519Pﬁ1aaB§rﬁlEﬁ?é?F?r§Fﬁﬁﬂeréﬁﬁ§éﬂﬁ§nﬁlgﬁﬁlusWhé@ﬁsﬂﬁered
that an obpgctukpubr 636RL1I RehBErdat 26! 8B 2888nckf o Eh%f g@'cth% an
anplitude greater than"a given threshold. In another e npl ex

enbodi ment ther deessFagni gonear Ehedeods Phtaided posidenli Fprekapandénostics
of the ob [ es thgn_zo xanpl e, the
Pr ony neth%ggggé§F| & h% E— %%%Ogglggﬁggﬁgﬁgsgg ? EﬁShgggEo?utlon r adar
t ar get nndehgnglu5|ﬁg a pﬁm@nﬁhédrPVOHympéeiﬂmbodimbstused iis order to break
down the s o] usQi ury nd to__establish
n pol es ch§§§§ e%?ggi23§% %ﬁ bgectq%ng%gsghg igagP%g ﬁ%cﬁ arstteristic
pol es est alffi shed aﬁghamihaesanohmpﬁﬁ@udatgmeacemtahaadalglaehibrary of
known targg F is possible to identify and classify the object 14. That
allows, in éﬁ?? 8&Par in the event of an object falling onto a transport
track 8, appropriate neasures to be taken

In another more complex embodiment, processing is
carried out in order to identify characteristics of the
object 14 which is present in the detection zone. For
example, the Prony method described in IEEE AP, Vol. 40,
Issue 1, High resolution radar target modeling using a
modified Prony estimator, is used in order to break down the
second component 18 into n damped sinusoid curves and to
establish n poles characteristic of the object 14. By
comparing the n characteristic poles established with pieces
of information contained in a library of known targets, it
is possible to identify and classify the object 14. That
allows, in particular in the event of an object falling onto
a transport track 8, appropriate measures to be taken

depending on the object 14.

Given that the generator 6 generates an input signal in
the form of an ultra-wide frequency band pulse, the energy
which is emitted in the form of an electromagnetic wave by
the transmission line and which is illustrated by the
radiated pulses 13 has a very high spectral content.
Consequently, the object 14 generally complies with all of
those frequencies/loads, in accordance with the phenomena of
reflection and diffraction that are characteristic of its

geometry and structure. Consequently, it provides in return



depending on the object 14. Gven that the generator 6 generates an input
signal in the formof an ultra-wi de frequency band pul se, the energy which
is emtted in the formof an el ectromagnetic wave by the transm ssion |line
and which is illustrated by the radiated pulses 13 has a very high spectral
content. Consequently, the object 14 generally conplies with all of those
frequenci es/| oads, in accordance with th® phenonena of reflection and
diffraction that are characteristic of its geonetry and structure.
Cbnsequentmeethiagowhd@ﬁ B et gpBsiBlesenetBirBg whi 6B kt “g3opagsible to
refer to as a "global response” that is characteristic of that object in
that enti FESPPREGEnEYAFangeClORPRCESSERE PEchRassobiefhelni ffgEmat i on
colI¢cted,ehha&eQEQthehe§p93ﬁﬁe.whp@hng Rar eaw rbandecadar wedl d not
provi de, subsequently allows the object_  detected to be identified nore
readily. AFPRBUBRLLRE FAVEREFEA. hhBabeghCBB3cFPBRANRRY hWhichePeREETPY a
speci fic_cphadi bRALr Lbuld AUk! Brevident shbakbqubhcls h11BGsVe%! biiked
thereto and that it conprises all the technical equivalents of thé nmeans
descri bed dafecteAbinabroidenkéfastl mprensgafally -within the scope of the
invention. 11 CLAIMS 1. Device (1) for detecting the presence of an object
(14, 9) in a detection zone in order to detect an object falling onto a
transport trackAlthopght tbel anventapn badebgeroudédscaiibady wstat i on,
COMpr | $1 N0, BrkEARS §8! A"sbl £1E2LBaIRARES! 9E (9) QHELENELSaERANERLR! 1O
it is in no way limited thereto and that it comprises all

the technical equivalents of the means described and
combinations thereof if they fall within the scope of the

invention.



transm ssion line and which is able to generate an input signal, and a
rrecei ver which is connected to an output of the transm ssion |line and which
is able to neasure an output signal, the transm ssion |line being able to
radiate a radiated signal (13, 15, 16) in the detection zone when the
generator generates the input signal in such a manner that, if an object is
present in the detection zone, the output! signal conprises a first
conponent (17) owing to the propagation of the input signal along the
transm ssion line and a second conponenpitMsl8) owi ng to a phenonenon
involving interaction between the radiated signal and the object, the
detection device further conprising analysis neans which are able to

confirmthe presencepaijabsensergl hBecse¢agdrneoppanentel Brt B8 GuhRUE
signal in order to detect the presence of an object in the detection zone,

and which até. 8bl énta EeRpaFéorhaPNBuLPpuPTSREnEP APERCE pPRe@BiELH ned
fefefence,%hgméhg'EngbdﬁftEQnQBB%EttEQ%kaﬁﬁe aﬁtQEuggr obj gat

characterised in“that the reference signal correspon to an output signa
whi ch has badargravodedainwelesabsénve cofipamnpgiobj ectriansmiesdenedtinen zone

and in tha he_t LSSL.0 i ] | royi ded. n_ed of the
under groun 2>aiFmégﬂgggﬁégrEfgvgglkﬁeﬁgn?Pbge gﬁgtggogﬁtﬁgbuglg fgﬁﬁl 2.
Devi ce accordnagpiteichaillimé, apHawadter isedbilp thapentletanahysinputeans

conprise identificati,on neans_whic .ake.lz able t getect characteristics
of an obj eCLRAT¢h3FE Br ESEREVSFn"IhS dé?e89P8ﬁ058§e 8nd™ 8UEBHHaléE those

char act eri shecsranshlisseber @nee ehdr abtiehi ski eblentor deasueel danbiufputhe

signal, the transmission line being able to radiate a
radiated signal (13, 15, 16) in the detection zone when the
generator generates the input signal in such a manner that,
if an object is present in the detection zone, the output
signal comprises a first component (17) owing to the
propagation of the input signal along the transmission line
and a second component (18) owing to a phenomenon involving
interaction between the radiated signal and the object, the
detection device further comprising analysis means which are
able to confirm the presence or absence of the second
component in the output signal in order to detect the
presence of an object in the detection zone, and which are
able to compare that output signal with a predetermined
reference signal in order to detect the presence of an
object,

characterised in that the reference signal corresponds
to an output signal which has been measured in the absence
of any object in the detection zone and in that the
transmission line is able to be provided at an edge of the
underground railway platform over the entire length of the

platform.

2. Device according to claim 1, characterised in that

the analysis means comprise identification means which are



object. 3. Device according to either claiml1 or claim2, characterised in
that the input signal conprises an ultra- w de frequency band pul se. 4.

Devi ce according to any one of clains 1 to 3, <characterised in that the
transm ssion line conprises a layer (3) of dielectric material, a netal

| ayer (4) which covers a side of the layer of dielectric material and a
metal strip (5) at the opposite side of ¥he layer of dielectric material.
5. Device according to claim4, characterised in that the |ayer of

di el ectricapatetbabetthe BBRhahckayektand bReanmBhbakcst WhRchonm arbkexibl e
strip. 6. Use of a detection device according to any one of clains 1 to 5

in order téndehectehRCEBPBCEOREI PRAgtEnEEMRATEr BRSE6r EhBFackeraptizs Met hod

for detectngnt PerRrERERCENALaRRcPREESEs (A4orlrl BodidBheGE ORREONE, N
order to detect an object falling onto a transport track, inh particular in

an under gr 6BhECEai | way station, conprising the steps involving: -
generating an input signal at an input of a transmssion line (2) which is
able to be provided along an edge of the underground railway platformover
the entire |ength theveok, accowdsogi hg eatbetrpafagmghabratlanmodt put of the

transm ssi ' . ttansplssi g' bei, bl F : radiate_a
i ated: seORarCEestga LAERERESLAR ShBEe B dnetubli o B WANRET (ha,
i f an obj ewtidesfpegsentyi bahHepudletecti on zone, the output signal conprises
a first
4. Device according to any one of claims 1 to 3,

characterised in that the transmission line comprises a

layer (3) of dielectric material, a metal layer (4) which

covers a side of the layer of dielectric material and a

metal strip (5) at the opposite side of the layer of

dielectric material.

5. Device according to claim 4, characterised in that
the layer of dielectric material, the metal layer and the

metal strip form a flexible strip.

6. Use of a detection device according to any one of
claims 1 to 5 in order to detect an object falling onto a

transport track (8).

7. Method for detecting the presence of an object
(14, 9) in a detection zone, in order to detect an object
falling onto a transport track, in particular in an
underground railway station, comprising the steps involving:

- generating an input signal at an input of a
transmission line (2) which is able to be provided along an
edge of the underground railway platform over the entire
length thereof,

- measuring an output signal at an output of the

transmission line, the transmission line being able to



conponent (17) owing to the propagation of the input signal along the
transm ssion line and a second conponent (18) ow ng to a phenonenon
involving interaction between the radiated signal and the object,
confirmng the presence or absence of the second conponent in the output
signal in order to detect the presence of an object in the detection zone,
characterised in that it conprises the Step involving: - comparing the
output signal with a predeterm ned reference signal in order to detect the

presence oftadnatebheebdibbedr efighenceisigmal, cefrespendi Agtkerannoubput
si gnal whi ¢h has been neasured i n the absence of any object [n the
det ecti on 2Bn8Ych. aNBRRBATaEEBFdi hg #B EPAPAT71ScBRBFFEFNg™ hESf act  of

anal ysi ng gheeedt BHt z8h@nakhknogegar %Qgﬂﬁleébmp§ﬂééécbeEh%%tcs of an obj ect
which is present in the detection zone, and arlnghthose characteristics

with refe?@ﬁ@@nenarééﬂérPyﬂPEstpntbﬁdEFOPégaaéﬁpuPﬁ € éppeEt signap| at f orm

of_an undengbayndneat b ulkns L8t bAN1; 68MRAEShNEBBnAlEEnERELRY §16)aNSPOI L
track and a ection device according to any one of clains to 5, whose

transn1ssu@w1n9n§0(@)phgngm@vpaeén@@éwlﬂﬁe1éh?raétu@ngbﬁtW§E@nghﬁhe pl at f orm
edge. radiated signal and the object,

confirming the presence or absence of the second
component in the output signal in order to detect the
presence of an object in the detection zone, characterised
in that it comprises the step involving:

- comparing the output signal with a predetermined
reference signal in order to detect the presence of an
object, the reference signal corresponding to an output
signal which has been measured in the absence of any object

in the detection zone.

8. Method according to claim 7, comprising the fact
of analysing the output signal in order to detect
characteristics of an object which is present in the
detection zone, and comparing those characteristics with

reference characteristics in order to identify the object.

9. Platform of an underground railway station
comprising an edge facing a transport track and a detection
device according to any one of claims 1 to 5, whose
transmission line (2) is provided over the entire length

along the platform edge.





