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METHOD FOR LOCATING A TRANSMITTER OF UNKNOWN
POSITION WITH SYNCHRONIZED RECEIVERS OF KNOWN
POSITIONS

FIELD OF THE INVENTION

The invention relates to a method for locating gnal transmitter
whose position is unknown using signal receiversciwtare synchronized
with each other to a common time reference and wpositions are known,
and locating process based on this locating metaod,also a system for
locating a signal transmitter whose position is nown using signal
receivers which are synchronized with each otherat@ommon time
reference and whose positions are known.

BACKGROUND OF THE INVENTION

According to a first prior art, for example desewdbin the patent
application WO 2005/111654, a method is known forating a passive
radar target by several radars synchronized tonmanemn time reference
given by GPS, based on a multilateration by tinfeedince of arrival.

According to a second prior art, for example démtiin the patent
application WO 2011/011360, a method is known @mrating an airplane
on approach to an airport by several transponddrishamespond to the
signal sent by the aircraft on approach, based owléilateration by time
difference of arrival.

According to a third prior art, for example desedbin the patent
application EP 2,642,313, a locating method is kmowased on
multilateration by time difference of arrival, withrecision improved by
using an algorithm based on an autocorrelationhef dignal received by

each receiver preceding the phase of measuremdhedfignal trajectory
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time differences received by different receiverd does so for reducing the
guantity of information passing between the reasivand the calculation
unit.

BRIEF DESCRIPTION OF THE INVENTION

In all the aforementioned prior art, the precisiohthe locating
methods considered is limited, in particular beeaud the intrinsic
imprecision of the value of the common time refesegent to each receiver.

The purpose of the present invention is to proeidigcating method at
least partially remedying the aforementioned disatzges.

More specifically, the invention aims to providelazating method
with better precision, based on a multilateratigriime difference of arrival
preceded by a temporal resetting compensatinghfodifferences between
the values, received by the synchronized receivarghe common time
reference thereof.

In fact, the values, received by the synchronizeckivers, of the
common time reference thereof, are not rigoroudgniical and comprise
some imprecision. The temporal resetting, on omglsi common time
reference, for the synchronized receivers, serves eliminate this
imprecision.

The common time reference values, received by tlagiows
synchronized receivers, are preferably sent byaogalization system in
the form of an absolute reference time. In the cakeGPS (Global
Positioning System), this UTC time is sent withirmprecision of order 100
ns at 5 sigma, which corresponds to a potentialr exf about 30 m in the
location of the unknown transmitter. The locatingthod proposed by the
invention is going to greatly reduce, or even pcadly eliminate, this
potential error in the location of the unknown sanitter.

For this purpose, the present invention proposesgthod for locating
a signal transmitter whose position is unknown, thg use of signal
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receivers which are synchronized with each otherat@ommon time
reference and whose positions are known, comprisiag step of
multilateration by time difference of arrival, whigs done with the signals
sent by the transmitter with unknown position aespectively received by
the receivers, characterized in that: said stepnaftilateration by time
difference of arrival is preceded by a step of eatabn of the time offsets
between the values from the common time refereespectively known by
the receivers, and said step of multilaterationitme difference of arrival is
done by correcting said temporal offsets so asegetrthe receivers to a
single time reference value common to the receivarseach pair of
receivers.

The time reference value can be common to all vecgi The time
reference value can be common to each pair of wvexeiwhen the signals
are reset with respect to each other. The referealces between two pairs
of receivers can be very slightly different betwabam, but much closer
than they had been in the beginning.

Multilateration by time difference of arrival issal called TDOA
multilateration (for "Time Difference of Arrival Mtilateration").

The common time reference is preferably the orgfithe shared time
base or else a phase at the origin of the sharezlliase or even a common
time reference with which to synchronize the reeswith each other.

The purpose of the calibration done is to resettiithe axes between
them, meaning their value at the origin, withoutdifyng their scale,
meaning the sampling rate of the receivers whictoisexample set to the
GPS clock frequency.

The receivers are synchronized with each other #re set to the
same common time reference, up to the errors irvahe of this common
time reference, that the invention additionally hlas goal of correcting.
The receivers have a common rate for acquiringvedesignals.

Preferably, said step of evaluation does: a caicumaf the time-of-
flight differences, between receivers, of the sigrieansmitted by another
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transmitter of known position at a different freqag from that of the

transmitter of unknown position and respectivelgereed by the receivers,
based on known positions of the receivers and aif dtither transmitter of
known position, a measurement of said time-of-fligtfiferences, by cross-
correlation between the signals received by theivecs, and a comparison
between said calculated time-of-flight differen@e®l said measured time-
of-flight differences, giving, for each receivenis temporal reset. As an
alternative, said step of evaluation is does: autation of the time-of-flight

differences, between receivers, of the signalsstraited by another

transmitter of known position at a frequency ideaitito that of the

transmitter of unknown position, but during a tramssion time window

which is distinct from that of the transmitter ohkimown position and

respectively received by the receivers, based awhknpositions of the

receivers and of that other transmitter of knowsifpan, a measurement of
said time-of-flight differences, by cross-corredati between the signals
received by the receivers, and a comparison betwaghcalculated time-
of-flight differences and said measured time-agHti differences, giving,

for each receiver, said temporal reset.

The use of a transmitter of known position is aerand effective
means for determining the temporal offsets betwten reference time
values as known to the synchronized receivers first the knowledge of
these temporal offsets and next their compensatinch allows temporal
resetting of the synchronized receivers, and adggausly all receivers
synchronized between them, to one single commoe tefierence value,
thus improving the precision of the location of tirknown transmitter.

For this purpose, the present invention also prepas system for
locating a signal transmitter whose position iswnpby the use of signal
receivers which are synchronized with each otherat@ommon time
reference and whose positions are known, comprissngnal receivers
which are synchronized between them to a commoe tieference and

whose positions are known, a processing unit stditeederforming a step of
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multilateration by time difference of arrival, whidgs done with the signals
sent by the transmitter with unknown position aespectively received by
the receivers, characterized in that said procgssit is also suited such
that: said step of multilateration by time diffecerof arrival is preceded by
a step of evaluation of the time offsets betweenviddues from the common
time reference respectively known by the receivensgd said step of
multilateration by time difference of arrival is m® by correcting said
temporal offsets so as to reset the receiverssiagle time reference value
common to the receivers or each pair of receivers.

According to preferred embodiments, the inventiomprises one or
more of the following features which can be usegasately or in partial
combination between them or in total combinatiotwleen them, combined
with one or another of the previously presente@atsjof the invention.

Preferably, the signals sent by the transmittemnown position and
respectively received by the receivers are recorbgdthe receivers
simultaneously with the signals sent by this ottransmitter of known
position and respectively received by the recejverdsere said receivers
have a sufficiently broad receiving band for sirao#ously receiving
signals at different frequencies corresponding eetipely to the
transmission frequency of said transmitter of umimgposition and the
transmission frequency of said other transmittekrafwn position.

Thus, a single broadband signal received by eachiwer contains
both the useful signal for performing the multitatiion step and the
reference signal for temporal resetting of the ikeas. The broadband
feature of the receiver also allows locating sdyengen many, transmitters
of unknown position, all transmitting at frequerscidifferent from each
other. Several known position transmitters cousb dde used for improving
the precision of the correction.

Preferably, this other transmitter of known positis located in the
middle of the receivers, preferably near the bamareof the receivers.
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In that way the evaluation of the temporal offsetsrade both simpler
and more precise.

The known position of the receivers is fixed, askethroughout the
length of displacement of the transmitter of unkngwsition. The receivers
are advantageously located on the perimeter oSplaee within which the
transmitter of unknown position could be movingefprably regularly
spaced from each other.

Preferably, said step of multilateration does assiworrelation
between the signals received by the receiverseatrimsmission frequency
of said transmitter of unknown position, where ssighals were previously
temporally reset to said same common time referealte.

The cross-correlation is done with a sliding timedow and the time
position maximizing this cross-correlation is regaetative of the time-of-
flight difference of the signal first between thartsmitter of unknown
position and the receiver corresponding to one h&f tross-correlated
signals and second between the transmitter of wmknoosition and the
receiver corresponding to the other cross-corrélaignal. The time-of-
flight differences are representative of the cqroesling distance
differences which next allow obtaining the actuasifion of the transmitter
of unknown position by simple and conventional getira construction.

Preferably, receivers continuously and withoutnntption record the
period extending between, first, receiving sigredat by the transmitter of
known position that are used for performing sa&psif evaluation of said
temporal offsets and, second, receiving the sigses$ by the transmitter of
unknown position that are used for performing saidtilateration step.

In that way, the common time reference will deétytbe the same,
for both the signals sent by the transmitter ofingosition and the signals
sent by the transmitter of unknown position, atréaeeivers receiving these
signals. Additionally, as the difference betweea thoment of performing
the temporal resetting and the moment of perforntinggmultilateration is
shorter, the measurement error, due this time &o uhcertainty in the
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acquisition frequency, will be smaller. As an exdéan@he uncertainty in
the GPS acquisition frequency is of order*4per day.

Preferably, the signals sent by the transmitteménown position and
respectively received by the receivers are contislyorecorded by the
receivers, preferably over a period of at leastamnmore hours.

Thus, the evaluation and multilateration steps ttean be done at
several points, even at many points, which allosfing and averaging the
results obtained. Additionally, as the recordingdigets longer, the cross-
correlation length can be longer and more measurtsmean be done
reliably with weak broadband emissions.

Additionally, upon recognition of an event to beabmed, the
recordings can be stopped and then they can beeetuo the calculation
unit which will then be able to perform the measueat over the last
minutes or the last hours of interest.

Additionally, it can also be provided that the samtter of known
position be a dedicated transmitter whose transomssould be triggered
remotely either by wire or radio connection, undlee control of the
calculation unit when it wants to retrieve data bming able to locate a
transmitter of unknown position. This is then aitrnee for making this
transmitter of known position more discrete.

Preferably, the number of receivers is at leagtethpreferably at least
four.

Thus, multilateration by time difference of arrivial able to get a
single position for the transmitter of unknown piasi, or even improve
further the position obtained by resection of infation.

Preferably, said common time reference is the aisdime given by
a geolocalization system, preferably UTC time (UfBC “Universal Time
Coordinatedor “Coordinated Universal Timggiven by GPS.

This absolute time is given with a precision of@rd00 ns to five
sigmas, which corresponds to a potential distama® ef 30 m maximum

for the large majority of cases. Once the varicalsies of the common time
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reference, known from the synchronized receiveng][reset among them,
the precision can become of order 1 m, or everebett

Preferably, said signals are sent in a frequenagaavhich can be
intercepted in their entirety by a receiver or lrgeeiver/recorder.

Preferably said signals are sent in a radio frequeange, preferably
in the HF frequency range, extending from 3 MH3®0MHz, and/or in the
VHF frequency range, extending from 30 MHz to 306iayland/or in the
UHF frequency range extending from 300 MHz to 3804z.

Since radio waves have a large range and are lessitise to
obstacles than other waves, such as light wavegasa territory even
scattered with obstacles can still be covered.

Preferably, the locating method according to themion is used in a
locating process, in a prison, where prisoners esreh provided with a
signal transmitter of unknown position operatingaatlifferent frequency
from that of other prisoners. There, a very pretigation, for example of
order 1 m or even less, is going to be particulattsactive.

Preferably, the locating method according to themion is used in a
locating process, in a nuclear power plant, whéadf sre each provided
with a signal transmitter of unknown position operg at a different
frequency from that of other staff. There, a vemggse location, for
example of order 1 m or even less, is going todvé&qularly attractive.

Preferably, the locating method according to themion is used in a
locating process, in a disaster zone, like for gdanafter an avalanche or
an earthquake, where people are each providedansiignal transmitter of
unknown position operating at a different frequericym that of other
people. There, a very precise location, for exangblerder 1 m or even
less, is going to be particularly attractive.

Other features and advantages of the inventionbeilapparent to the
reader of the following description of a preferrechbodiment of the
invention, given as an example and with referendée attached drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 schematically shows a sample locatingesystccording to
an embodiment of the invention.
Figure 2 schematically shows a sample locating ateticcording to

an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 schematically shows a sample locatingesystccording to
an embodiment of the invention.

Three receivers 1, 2 and 3 are arranged in spaxcegxXample,
respectively near vertexes of an equilateral tieng transmitter 4 of
known position is disposed in this space, for exdang the center of this
equilateral triangle. Also located in this spaca tsansmitter 5 of unknown
position whose position is to be determined.

The transmitter 4 of known position sends signapresented by the
arrows, to the receivers 1 to 3 The transmittef Gnknown position sends
signals, represented by the arrows, to the receivéo 3.

All the positions of receivers 1 to 3 are knownsaghe position of the
transmitter 4 of known position. Consequently, bas® these known
positions it is easy to calculate the time of ftiglfferences for the signals:
difference between the time-of-flight of the sigfr@m the transmitter 4 to
the receiver 1, and the time-of-flight of the sigfram the transmitter 4 to
the receiver 2; difference between the time-ofHiligf the signal from the
transmitter 4 to the receiver 1, and the time-gfhfi of the signal from
transmitter 4 to receiver 3; and difference betwwmntime-of-flight of the
signal from transmitter 4 to receiver 2, and thmeetiof-flight of the signal
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from transmitter 4 receiver 3. Here, in the casdigiire 1 these time-of-
flight differences are all zero.

First, an initial filtering, centered on the transsion frequency of the
transmitter 4 is done on the broad band signaksived by the receivers 1 to
3.

Next, the pairwise execution of the cross-correfatof the signals

received by the receiversneaning the cross-correlation between the signal

transmitted by transmitter 4 and received by reareil, and the signal
transmitted by transmitter 4 and received by rezre®y the cross-correlation
between the signal transmitted by transmitter 4 raceived by receiver 1,
and the signal transmitted by transmitter 4 aneived by receiver 3; and
the cross-correlation between the signal sent &ystnitter 4 and received
by receiver 2 and the signal sent by transmittand received by receiver
3—will most often give maxima at nonzero temporalsets because of
different common time reference values known atvidigous receivers 1 to
3 because of the intrinsic imprecision of the vatiiethis common time

reference communicated to each of the receivers 3, of order 100 ns at
five sigma, meaning less than or equal to 100 nthenlarge majority of

cases.

By taking one of the receivers as reference recefee example the
receiver 1, two temporal offsets are obtained:rst fiemporal offset T12
corresponding to the difference between the timbigltit of the signal from
the transmitter 4 to the receiver 1, and the tifaiight of the signal from
transmitter 4 to receiver 2; and a second tempufakt T13 corresponding
to the difference between the time-of-flight of tlsgnal from the
transmitter 4 to the receiver 1 and the time-ajHitiof the signal from the
transmitter 4 to the receiver 3.

The common time reference value known at receivsrrétained. The
common time reference value known by receiver @oisected by a value
T12 in order to be able to be temporally reseh®odommon time reference
value known by receiver 1. The common time refegewalue known by
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receiver 3 is corrected by a value T13 in ordebdcable to be temporally
reset to the common time reference value known dngiver 1. At the
outcome of this temporal resetting, all the recesvkEto 3 have exactly the
same common time reference value.

Alternatively, the receivers can be reset pairwiee, each pair of
receivers, for example resetting receivers 1 anidgether, then resetting
receivers 1 and 3 together, and finally resettewgivers 2 and 3 together.

Then, a second filtering, centered on the transondsequency of the
transmitter 5 is done on the broad band signaksived by the receivers 1 to
3.

The time of flight differences for the signaldifference between the
time-of-flight of the signal from the transmittert® the receiver 1, and the
time-of-flight of the signal from the transmitter @ the receiver 2;
difference between the time-of-flight of the sigfi@m the transmitter 5 to
the receiver 1, and the time-of-flight of the sigfram transmitter 5 to
receiver 3; and difference between the time-ofalligf the signal from
transmitter 5 to receiver 2, and the time-of-flighft the signal from the

transmitter 4 to the receiver-&re measured based on the signals received

by receivers 1 to 3, previously filtered at the swad time-of-flight
differences.

These measurements are done on the basis of ttveiggaexecution
of the cross-correlation of the signals receivedhgyreceivers and filtered
around the transmission frequency of the transnbttef unknown position.
In that way, the cross-correlations are done: betwbe signal transmitted
by the transmitter 4 and received by the receiveraid the signal
transmitted by the transmitter 4 and received leyrdteiver 2; between the
signal transmitted by the transmitter 4 and reakibg the receiver 1, and
the signal transmitted by transmitter 4 and reakiby receiver 3; and
between the signal transmitted by transmitter 4 rceived by receiver 2,
and the signal transmitted by transmitter 4 andivec by receiver 3.
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These cross-correlations, done with a sliding wwslowill have
maximums for some temporal offset values which espond to time-of-
flight differences described above in which a repreative of the distances
between the transmitter 5 of unknown position oa ¢time hand and the
receivers 1 to 3 on the other hand. With a simpte aonventional
geometric construction, the temporal separations lwa related to these
distances. The knowledge of these distances gilespbsition of the
transmitter 5 of unknown position relative to treigus receivers 1 to 3 and
therefore the position of the transmitter 5 in gmace considered. The
position obtained for the transmitter 5 is veryqgise because it no longer
has the intrinsic imprecision of the value of tr@menon time reference
which was precisely reset between the various vec®il to 3.

Figure 2 schematically shows a sample locating ateticcording to
an embodiment of the invention.

In a continuous recording phase 10, a continuousrdeng of the
signals transmitted both by the transmitter 4 adwn position and by the
transmitter 5 of unknown position is made by theereers 1 to 3 which in
fact receive broadband signals over several hdarsgexample over five
hours in circular recording.

At any moment, for example when the continuous neéing of
receivers 1 to 3 is stopped because of a spesifintethe last five hours of
signals recorded by the receivers 1 to 3 are availdhese signals recorded
over the most recent hours are then sent to a gsogeunit or an analysis
station during a transmission phase 20.

First, a step of evaluation 30, and then a stepufilateration 40 are
going to be done based on these broadband siggeawed by the receivers
1 to 3. In the evaluation step 30, a calculatiomsgh31, a measurement
phase 32 and a comparison phase 33 are going doreesuccessively. In
the multilateration step 40, a correction phaseaddl across-correlation
phase 42 are going to be done successively.
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In the calculation phase 31, a calculation of timetof-flight
differences between receivers of the signals trétesinby the transmitter 4
of known position at a different frequency fromttlod the transmitter 5 of
unknown position and respectively received by #eeivers 1 to 3 is done
based on the known positions of receivers 1 to @ the transmitter 4 of
known position as explained in more detail withufey1.

In the measurement phase 32, a measurement otiseebf-flight
differences is done by cross-correlation betweenstgnals received by the
receivers as explained in more detail with Figure 1

In the comparison phase 33, a comparison betweencsiculated
time-of-flight differences and said measured tinfidlight differences
giv[es], for each receiver, the desired temporédetf as explained in more
detail with Figure 1.

In the correction phase 41, the temporal offsetscarrected so as to
reset the receivers 1 to 3 to the same common teference value, as
explained in more detail with Figure 1.

A cross-correlation phase 42, as described in rdetail with Figure
1, gives temporal offset values which correspond titme-of-flight
differences which are representative of the digtarfrom the transmitter 5
of unknown position to each of the receivers 1.to 3

In a position determination phase 50, the tempsgphrations can be
related to these distances with a simple and cdiorext geometric
construction. The knowledge of these distancessgiie position of the
transmitter 5 of unknown position relative to treigus receivers 1 to 3 and
therefore the position of the transmitter 5 in gmace considered. The
position obtained for the transmitter 5 is veryqgise because it no longer
has the intrinsic imprecision of the value of tr@menon time reference
which was precisely reset between the various vec®il to 3.

Of course, the present invention is not limitedthhe examples and
embodiments described and shown, but it is subjectmany variants
accessible to the person skilled in the art.
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CLAIMS

. Method for locating a signal transmitter (5) whasssition is unknown,

by the use of signal receivers (1, 2, 3) whichssiechronized with each
other to a common time reference and whose positeme known,
comprising:

- a step of multilateration (40) by time differendeaorival, which is
done with the signals sent by the transmitter (8hwnknown
position and respectively received by the receiyerg, 3),

characterized in that:

- said step of multilateration (40) by time differenof arrival is
preceded by a step of evaluation (30) of the tirigets between
the values from the common time reference respagtknown by
the receivers (1, 2, 3),

- said step of multilateration (40) by time differenaf arrival is done
by correcting (41) said temporal offsets so aeset the receivers
(1, 2, 3) to a single time reference value comnmwthé receivers

or each pair of receivers.

. Method for locating according to claim 1, charakd in that said step

of evaluation (30) does:

- a calculation (31) of the time-of-flight differerssebetween receivers
(1, 2, 3), of the signals transmitted by anothangmitter (4) of
known position at a different frequency from that the
transmitter (5) of unknown position and respechiveceived by
the receivers (1, 2, 3), based on known positidrnthe receivers
(1, 2, 3) and of that other transmitter (4) of kmopwosition,

-a measurement (32) of said time-of-flight differesc by cross-
correlation between the signals received by theivecs (1, 2, 3),
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- a comparison (33) between said calculated timeigifitfdifferences
and said measured time-of-flight, giving, for eaekeiver (1, 2,
3), said temporal offset.

3. Method for locating according to claim 2, charae in that the

signals sent by the transmitter (5) of unknown pasiand respectively
received by the receivers (1, 2, 3) are recordethbyeceivers (1, 2, 3)
simultaneously with the signals sent by this ottransmitter (4) of
known position and respectively received by theeiremrs (1, 2, 3),
where said receivers (1, 2, 3) have a sufficiebtlyad receiving band
for simultaneously receiving signals at differentrequencies
corresponding respectively to the transmission ueegy of said
transmitter (5) of unknown position and the trarssiun frequency of
said other transmitter (4) of known position.

. Method for locating according to any one of clailn® 3, characterized

in that this other transmitter (4) of known pogitics located in the
middle of the receivers (1, 2, 3), preferably neag barycenter of the

receivers (1, 2, 3).

. Method for locating according to any one of thecpding claims,

characterized in that said step of multilaterati@d) does a cross-
correlation (42) between the signals received leyréteivers (1, 2, 3) at
the transmission frequency of said transmitterofsyinknown position,
where said signals were previously temporally retmetsaid same

common time reference value.

. Method for locating according to any one of thecpding claims,

characterized in that receivers (1, 2, 3) contishouand without
interruption record the period extending betweé@st,freceiving signals
sent by the transmitter (4) of known position thee used for
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performing said step of evaluation (30) of said fgemal offsets and,
second, receiving the signals sent by the tranem{&) of unknown
position that are used for performing said mukitation step (40).

. Method for locating according to any one of thecpding claims,

characterized in that the signals sent by the mnéttex (5) of unknown
position and respectively received by the receivgls 2, 3) are
continuously recorded by the receivers (1, 2, Bfgvably over a period
of at least one or more hours.

. Method for locating according to any one of thecpding claims,

characterized in that the number of receivers (13)ds at least three,

preferably at least four.

. Method for locating according to any one of thecpding claims,

characterized in that said common time referenchasabsolute time
given by a geolocalization system, preferably Uin@etgiven by GPS.

10.Method for locating according to any one of thecpding claims,

characterized in that said signals are emittedrizda frequency range,
preferably the HF frequency range or in the VHE@rency range.

11.Process for locating, in a prison, prisoners eacviged with a signal

transmitter (5) of unknown position operating adliierent frequency
from that of other prisoners, using the locatinghnd according to any

one of the preceding claims.

12.Process for locating, in a nuclear power planff stach provided with a

signal transmitter (5) of unknown position opergtiat a different
frequency from that of other staff, using the loogtmethod according

to any one of the preceding claims.
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13.Process for locating, in a disaster zone, like daample after an
avalanche or an earthquake, people each provided wi signal
transmitter (5) of unknown position operating atlitierent frequency
from that of other people, using the locating mdtlagcording to any
one of the preceding claims.

14.System for locating a signal transmitter (5) whpssition is unknown,
by the use of signal receivers (1, 2, 3) whichssrechronized with each
other to a common time reference and whose positeme known,
comprising:

- signal receivers (1, 2, 3) which are synchronizéti each other to a
common time reference and whose positions are known

- A processing unit suited for performing a step ailtifateration (40)
by time difference of arrival, which is done withetsignals sent
by the transmitter (5) with unknown position andpectively
received by the receivers (1, 2, 3),

characterized in that said processing unit is sisted such that:

- said step of multilateration (40) by time differenof arrival is
preceded by a step of evaluation (30) of the tiffisets between
the values from the common time reference respagtknown by
the receivers (1, 2, 3),

- said step of multilateration (40) by time differenaf arrival is done
by correcting (41) said temporal offsets so aeset the receivers
(1, 2, 3) to a single time reference value comnmwthé receivers
or each pair of receivers.

15.System for locating according to claim 14, chanactel in that it
comprises:
- another transmitter (4) of known position at a efldint frequency

from that of the transmitter (5) of unknown positio
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and in that said step of evaluation (30) does:

- a calculation (31) of the time-of-flight differerssebetween receivers
(1, 2, 3), of the signals transmitted by anothansmitter (4) of
known position at a different frequency from that the
transmitter (5) of unknown position and respechiveceived by
the receivers (1, 2, 3), based on known positidrnthe receivers
(1, 2, 3) and of that other transmitter (4) of kmopwosition,

-a measurement (32) of said time-of-flight differesc by cross-
correlation between the signals received by theivecs (1, 2, 3),

- a comparison (33) between said calculated timeigifitfdifferences
and said measured time-of-flight, giving, for eaekeiver (1, 2,
3), said temporal offset.



