"1 Method for optimzing an acquisition of a spread-spectrumsignal froma
satellite by a nobile receiver The present invention relates to a nethod

for optimizing a process 5 for acquiring a spread-spectrumw“mmm ”MH“‘
i mpl enented by a nobile receiver. The invention applies, f Mto
any navigation signal originating froma satellite gl obal navisgatéson system

of GPS (d obal Positioning System), Galileo type. The expression "nobile
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enbedded in a | and, sesigimaldromeesatellite kyna molile oecrivecati on term nal s
equi pped with a satellite positioning device, such as, for exanple, cell
phones, or |aptop conputers or personal digital assistants (PDA), possibly
of comuni cati ngTh}égﬁeséﬁﬂ_ hvenfiéh eblatdLtddasmetid g SotFhieMgUs | precéNSS
(G obal Navigation Satellite System type receivers, the data signals
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X, Yy, z andatdllite globatimatigationofsysteen 26f IGR2i (@opal Fnsitidning Pesteti)oni ng
I nvol ves args%gque{]ci ng of two steps. The first step, called acquisition,
consi sts i RN ng, on the nobile receiver concerned, the
pseudo-random spreadi ng codes whi ch npduyl ate the si | s originating from

|
the satellites bdNERIPHRFSIY thePilEgRSeXeT Avll BA L@H&W%&ih@@ togngap Pt ence

time. 2% Thee BEAEES WrdebdivER§ bxclGSTER RYicatdietSs&ABMteSpsRGAHING hdrfad t he
satellites to replicas of signals generated |ocally by the receiver and
resul ti ng for@mbedded in a land, sea or air vehicle, and the communication terminals

equipped with a satellite positioning device, such as, for example, cell phones,
or laptop computers or personal digital assistants (PDA), possibly of
communicating type.

15 In a satellite positioning system using GNSS (Global Navigation
Satellite System) type receivers, the data signals enabling the receiver to
compute its positioning originate from different satellites belonging to a
constellation of positioning satellites (at least four to determine four unknowns
corresponding to the geographic'coordinates X, ¥, Z and time coordinate t of the

20 receiver).

Satellite positidning involves a sequencing of two steps. The first step,
called acquisition, consists in determining, on the mobile receiver concerned,
the pseudo-random spreading codes which modulate the signals originating
from the éatellites belonging to the constellation and related to a reference time.

25 The procedure in fact “compares” the signals received from the satellites to
replicas of signals generated locally by the receiver and resulting from
assumptions concerning the reference time and concerning the pacing
frequency of the satellites, in order to deduce therefrom the pseudo-random
codes which modulate said received signals or, in other words, to synchronize

30 the pacing clock of the receiver and its frequency on the clock and the

frequency of each satellite. For this, a search in time-frequency for the energy
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rassunptions concerning the reference tine and concerning the pacing
frequency of the satellites, in order to deduce therefromthe pseudo-random
codes whi ch nodul ate said received signals or, in other words, to.
synchroni ze 30 the paci.ng cl ock of the receiver and its frequency on the
clock and the frequency of each satelligde. For this, a search in

ti me-frequency for the energy 2 of the signal originating fromthe
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di r ect | yodehesatelitss the the aaceicsr, @f sibstep i détominNgywironh ¢heanavigatioh of each
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i s added amistance, directly determines the accuracy of the position. Now, the accuracy of
each propagation time depends on the quality of the acquisition of the pseudo-
random codes of the corresponding received signal, which is dependent on the
quality of said received signal. Consequently, when at least one of the signals
20 received from a satellite is of poor quality, which is relatively commonplace,
notably in uneven or crowded environments such as urban areas, the
determined position is usually affected by error. it is even possible to be
momentarily unable to determine the position of the receiver, even though the

signals originating from the other satellites are of good quality.

25 The receiver has three frequency uncertainties to which is added an
unknown concerning the date leading it to perform the search in time and in
frequency for the energy originating from a satellite. These three frequency
uncertainties are the Doppler effect associated with the mobility of the
satellite, the uncertainty linked to the accuracy of the clock of the receiver,

30 and the Doppler effect associated with the mobility of the receiver. The

Doppler effect associated with the movement of the satellite can be



" unknown concerning the date leading it to performthe search in tine and in
frequency for the energy originating froma satellite. These three
frequency uncertainties are the Doppler effect associated with the nobility
of the satellite, the uncertainty |linked to the accuracy of the clock of
the receiver, 30 and the Doppler effecd associated with the nobility of the
recei ver. The Doppler effect associated with the novenent of the satellite
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stable over the integration tinme. During a | ong coherent integration, the
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In a conventional acquisition scheme, as described, for example, in the
document US 2006/0012515, the coherent integration is performed generally
on a frequency assumption which remains the same throughout the
20 integration time, which presupposes that the actual frequency of the received
signal is stable over the integration time. During a long coherent integration,
the Doppler associated with the movement of the user causes the actual
received fréquency to vary during said integration which makes the

integration inoperative if it is performed on a stability assumption.-

25 The aim of the present invention is to remedy this problem by
proposing a method for optimizing an acquisition of a navigation signal
originating from a satellite by a mobile receiver taking into account the
Doppler effect associated with the receiver and making it possible to reduce
the number of frequency assumptions to be explored when searching for the

30 correlation peak of the signal and to reduce the computation time within the

receiver.



" proposi.ng a nethod for optimzing an acquisition of a navigation signal
originating froma satellite by a nobile receiver taking into account the
Doppl er effect associated with the receiver and naking it possible to’
reduce the nunber of frequency assunptions to be expl ored when searching
for the 30 correlation peak of the sigmaal and to reduce the conputation
time wwthin the receiver. 4 To this end, the subject of the

| nvention is a FT%*}ﬁQ dif. tRELPje’t Bthh%ﬁné‘&rﬂgirfibtd Rietidd f tﬁﬂ‘é’iﬁ@%‘?t rum
signal originating froma satellite by a nobile receiver, consisting:

i n recei vi agqaisitiognaf a ispnsad-speciry signdleagginatiegt framsai satetlite the absi gnal
bei ng nodul at.ed by a pseudo:.random code, in generating a |local replica of
t he pseudom%lﬁd#ﬁ'ﬁag consishads; ghal transmtted, in transmtting a
plurality of assunphireBgivir®) atdigtalt ttaidirittbt esiuantaast ioref traAémategnele
received at an initial instant to and to the trend of 10 this frequency
over tin® up to a f§igral heirg medulaied byrecRsaMad-iANdom 6Pde.nt egrati on ti ne,

each assunption conger . t gé’“fﬁ- I ghal., bet ween
the initial instanpﬁaqwé(]{‘{}ﬁte'ﬁ#]i%naC%Fg%@%ﬁtgﬁter{e;g ca gacfﬂ{orrﬁen d%a%?ﬂe

in cal cul ati ng the sigmaldtaatsinotted,uncti ons s(fi, tk, -c) of all the pairs of
15f requency-time 'asagr tia ar ach.eri z

consists: in choosi' SW'BE'Q(% h[utr%lﬁ/ ’for%gaﬂ@ﬁ 9”%5@8%#&#}% frlehﬂgrlr]%gpondi ng
to the initial instfagftHedsignal received at an initial instant t; and to the trend of
10 this frequency over time up to a final instant t, corresponding to
an integration time, each assumption concerning the trend of the
frequency of the signal between the initial instant and the final
instant being called trend path,
- in calculating the correlation functions s(fi, tx 1) of all the pairs of
15 frequency-time assumptions (f;, ), |

characterized in that it also consists:

in choosing a first initial frequency assumption f1 corresponding to
the initial instant to,
- in acquiring at least one information item concerning the
20 movement of the receiver, and deducing therefrom, for the initial
_ frequency assumption f;, the trend assumptions for the frequency
of the signal over time, .
- in determining the respective total energy, corresponding to the
maximum of the correlation function, also called correlation peak,
25 of all the possible trend paths of the frequency of the signal
between the instants ty and t,, the total energy of each possible
trend path being obtained by cohereﬁtly aggregating correlation
results between the initial t; and final t, instants, the frequency
taking in succession all the frequency values located on the
30 chosen trend path,

- in selecting the trend path whose total energy is the strongest,



“in acquiring at |east one information itemconcerning the 20 novenent of
the receiver, and deducing therefrom for the initial frequency assunption
fl, the trend assunptions for the frequency of the signal over tine, in
determ ning the respective total energy, corresponding to the nmaxi mum of
the correlation function, also called @orrel ati on peak, 25 of all the
possi ble trend paths of the frequency of the signal between the instants to

and tn, the total EiHeér%%sﬁgeFg?&&%%%inb%lfgﬁigmﬁééi6?8iiHﬁﬂaPﬁfe&%é&ﬁ% by

coherently aggregating co Ion resu the initia nd fi nal

tn instants, 'the frasuemtipnsakindg fon sacheidtiabnfrablendye dssum@iocy inal ues

cnergy i 5 the. stronBieting B8 FEReheat: A rectebex o B1F SEnat ROt e
possible initial fragpeythessttoiygesens and, for each initial frequency

assunption, in selecting the trend path of the frequency of the signal
whose tobal energy indadiding thath@ssof aflitheathglisplpatehon ergh HLAUENCHt he

th | ect ed t eYaF
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strongest energy I at h and corresponds the real path
fol | onwed by the redikelyepatiGhdl otregponds o thiee realt pathe fidlogyedotbyetieh

possi ble trend path of. the frequency of the signal is obtained by
coherently aggregat®h§Vehe correl ation results between the initial instant
~to and final instant tn, the frequency successively taking all the
frequency val ues | ocated on the chosen path. 15Preferably, for each initial
frequend§ assunpAdvantageeuplys shetatak erergy of each possible trend path of the -

frequency of the signal is obtained by coherently aggregating the correlation
results between the initial instant to and final instant t,, the frequency

successively taking all the frequency'values located on the chosen path.

15 Preferably, for each initial frequency assumption, the possible trend
paths of the frequency of the signal are determined by taking into account

information delivered by at least one inertial sensor located in the receiver.

Advantageously, the information delivered by the inertial sensor is
20 taken into account in an error envelope established on the basis of the

characteristics of the sensor.

_ Optionally, when the variation of the information delivered by the

sensor, between two measurement instants, is below a predetermined
25 variation threshold, it is decided that the receiver has not moved between the

two measurement instants and a frequency that is stable during integration is

then assumed.

Other features and advantages of the invention will become clearly
30 apparent hereinafter in the description given as a purely illustrative and
nonlimiting example, with reference to the appended schematic drawings

which represent:



" paths of the frequency of the signal are determ ned by taking into account
I nformation delivered by at |east one inertial sensor |ocated in the

receiver. Advant ageously, the information delivered by the
inertial sensor is 20 taken into account in an error envel ope established
on the basis of the characteristics of ¢the sensor. Optionally, when
the variation of the infornation delivered by the .sensor, between two
nmeasur enent instants, o Hﬁﬁﬁ% | é{ rd % r gjd, it

i s decided that the rec |ver #Z%X%o @% ﬂé%ﬁygﬁb@ kgpﬁigg ?gnent

I nst ant s asdtediité nagigation stybwmla:wrcabgeoﬂwinmgnﬁim egratlon is then assuned.
O her features and adVﬁn@ag s of the invention
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nonl i m ti ngc@xansy %ssMHp*fioﬁ@ftSVSé‘Cé(Pid?eB heurRP 8RISEh BSHEEIVes Slighings
whi ch represent: igure 1: "an exenplary architecture of a

recei verSofntaggitiondimeat el | i t e navi gation system according to.the

i nventi on; qure i gure ?%g'eaaﬁ %bé%%'ﬁart@gﬁﬁ%yexb‘%d%pph

illustrating the freque Cy assurrp rrng an acquisition
over a gi vangiven iMité fdiguency assumption f;, according tofthgumv&erﬁ:onan exanpl e of the

possi bl e paths to be explored for a |vn|n|t| u assu on f1,
according to the- invenfg‘é &”an example o?theppaﬁlgLe ﬁ%fﬁ HYFB ! |a{ he

possi bl e I i SERFY livdrédiby%d nt o
account thgfteran?g?yngtg?%ﬂﬁggll|€e{?‘ég1|gb|§){cgﬁ 10 |rt\}2€??1lfg'ﬁﬁ§ﬁ§1hsglrﬂvetécco?dl ng to

t he i nvét iinattial sensor, acteeding dhtheeitvantion.epresented in figure 1 conpri ses
means 10 for receiving radi ofrequency signals transmtted by a satellite,
means 11 for acquiring received signals to determ ne the pseudo-random

spreadi ng codes ThewhichitetRi | repfodehted il Tijuse OF icomaise8gmcans 1hdor
satellite, neans 12 for tracking signals making it possible to corrpensate

for the dyrﬁﬁfﬁﬁ%@go'fadt'qféeqt&ﬂé:b/v%@na'ﬁeHﬁQSTQteﬂoPYc%nﬁﬁ]?h“Wg MRENDok! t'Pon of
the receivey, uFHQtrQEéNBHPS’I ﬁ£§t@6%@rﬁﬁ¥é HeEp SQTRY- oo Qﬁfédd%%g(ﬁ@r s 14

for deliverl roc ssi ng by proce55|ng means 15, 1 nforhation
relati ngSIGNHld:‘re mpe&ldtartdetﬁgnalst otigidatiod from the satellite, means 12 for
tracking signals making it possible to compensate for the dynamics of the
receiver, means 13 for computing the position of the receiver. Furthermore,
the archi’gecture comprises inertial sensors 14 for delivering, after processing
by processing means 15, information relating to the speed and the attitude of
20 the receiver relative to the satellite.
The g'raph of figure 2 has a vertical axis corresponding to the
frequency assumptions to be explored and a horizontal axis corresponding to
the integration time. The frequency assumptions to be explored lie between a
minimum _frequency aésociated with a minimum Doppler effect and a
25 maximum frequency associated with a maximum Doppler effect. The time
axis and the frequency axis are respectively subdivided into basic time
durations and into basic frequency bands and each frequency-time pair
corresponds to a particular cell of the mesh of figure 2. _
Each frequency assumption has a corresponding receiver-satellites
30 relative position and a receiver clock offset that are possible at a given
instant. Between two given instants to and t,, the position of the receiver can

change along a plurality of possible paths. To know the position of the



' 20 the .receiver relative to the satellite. The graph of figure 2
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In which r(t) is the signal received by the receiver, c(t) is the -

spreading code used in the modulation of the received signal, T is the
coherent integration time which usually corresponds to a period of the
spreading code c(t), T is the estimated offset between the received spreading
code and the transmitted spreading code, fc is the frequency of the carrier
(typically 1575.42 MHz for GPS L1C/A), Rc is the chip rate of the spreading
code (typically 1.023M chips/s for GPS L1C/A). For example, in the case of a
GPS C/A signal, T is typically equal to 1 ms. However, T could have any
other value.

When all the basic correlations corresponding to each frequency
assumption have been carried out, the method according to the invention
consists in choosing a first initial frequency assumption f; corresponding to an
initial instant to, then in choosing a particular trend path for the frequency of
the signal between tp and t, out of all the possible paths and in determining
the total energy of the signal corresponding to this path by aggregating each
item s(f;, t ,t) constituting the path. t, corresponds to the final instant of the

search. Figure 3 illustrates all the possible paths based on an initial



“In which r(t) is the signal received by the receiver, c(t) is the 15
spreadi ng code used in the nodul ation of the received signal, T is the
coherent integration tine which usually corresponds to a period of the
spreading code c(t), t is the estinmated of fset between the received
spreadi ng code and the transmtted sprgading code, fc is the frequency of
the carrier (typically 1575.42 MHz for GPS L1C A), Rc is the chip rate of
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unchanged.
other things, on the relative dynamics between the satellite and the receiver.

This path therefore has a corresponding maximum signal energy. The
method according to the invention then consists, for each initial frequency
15 assumption, in selecting the path whose total energy is the strongest and in
deciding that, out of all the paths selected at each frequency assumption, the
path which has the strongest energy is the most likely path and corresponds
to the real path followed by the receiver.
This method, which requires all the possible paths for each initial
20 frequency assumption to be explored, is very cumbersome and very lengthy
in terms of processing time. Advantageously, to reduce the number of paths
to be explored for each initial frequency assumption, between the initial and
final instants, the method comprises an intermediate step consisting in using
at least one inertial sensor, for example of MEMS (Micro-Electro-Mechanical
25 Systerﬁ) type. The inertial sensor is placed, for example, on the receiver and
delivers information relating to the position of the receiver such as, for
example, the acceleration and/or the angular position of the receiver, and/or
the heading relative to magnetic north, these information items 'being
delivered for all three directions in space. For this, the inertial sensor may
30 include a tri-axial accelerometer and/or tri-axial gyroscope and/or a tri-axial
magnetometer. The information delivered by the initial sensor is then

processed by the processing means to obtain the attitude and/or the position



"From the sane frequency assunption, all the possible paths are then

sel ected in succession, one after the other, and their respective energy is
conputed in a simlar way. Qut of all the possible paths, there is only one
10 single path that allows for a non-destructive reconbinati on of the
correlation results, illustrated by a ®hick line 3 in figure 3. This path
depends, anong other things, on the relative dynam cs between the satellite

and the re%ﬁa)b?rthg%éedog? hné NBEEH8F eTHES Aot ar&SREA KLY P”i'é”lh%' gnal

energy. The nethod according to the invention then consists, for each
initial freqgesitpnirBeass imordem duringdbé acqursglotrhghm Hovtalse eccotat ofener gy

Is the str est and in deC|d| t hat f | . . d at
each frequ%?u%%essﬁm?tﬁ)%sﬁt'OQ%% %&trﬁcﬁ»{?c f{bg b? ﬁéﬁ%%néo’sﬁwgﬁ sat he
nost | i kel yrtatihe aaskupaptic R YonRseiring hder @r@qu@ﬂb% frehdovekrbyiniehearidecei ver .
This met hod, which requires all the possible paths for each initial 20

frequency ﬂﬁ%’@f%@ltbﬁ PrOCBESIBY pliMe QUG the ApaBisHiosy BhABe-aly PIRGHEE éngt hy i n
term of PragEsALydsidMBtio gxga&m@hag&rﬁm ohdEnRyTHE DApigAl hs to

be explore tia requency assunption etvve the 1 tlal and
final inst affest ancdhthenBohpler etfaptrlsmep@monaltterthedelatnee spegd between theg in

using at |east one,iner | sor

(Mcro-E e UBPH- c“‘&n?@%lﬁ%S%g&?ﬁgmntB’yﬁﬁe '%énﬁ\aﬁ@tg'%@ s%é%? |n%rt|8\ aced,
for exanpl @engér tshmfcsrﬁwovﬁre@mb 48 they eFehdi Bif ﬂfé@dgplerr@ﬂf@dﬂdlmgomdw
position of the receiver such as, for exanp t he accel eration and/or the

angul ar 1@ogcauisitionf ke intecmiatien makes dt ppﬁ@biee&m“ﬁyt e RQseRtesnAlnet i ¢
north, the?}?ﬁ%@ Ote@h{b%'ati&n%@et&@bﬂQhéjﬁ‘llﬁ ?nlﬁﬁg{a?f S@éﬁtﬁthree directions in

space. For nerti al senso ri-axial

accel eronet er an@idquret4 iis an @xagwl@stlﬁmn@tlagdher pesdible- pathal for a given
initial frequency assumption f;, by taking into account the . information
delivered by the inertial sensor. The real path 3 corresponding to the

15 maximum energy of the signal is represented by a thick line, the paths 2 to
be explored because of the uncertainty concerning the information deriving
from the inertial sensor are represented within the error envelope 1 by dotted
lines. In prac’éice, the information delivered by an inertial sensor exhibits an
error margin which increases, notably, with the operating time of the sensor

20 and the temperature. Since the characteristics of the sensors are given by
the manufacturer, after processing, the error margin .concerning the
information delivered by the sensor can be converted into frequency and an
error envelope of the frequency corresponding to a given sensor can be
determined easily from these characteristics.

25 Thus, as figure 4 shows, the method then consists, when all the
basic correlations corresponding to each frequency assumption have been
carried out, in selecting an initial frequency assumption f; corresponding to
an initial instant to, in following the path extracted from the information given
by the sensor up to an instant t, corresponding to the moment when the data

30 delivered by the sensor begin to exhibit an error margin, then between the
instant t, and the final instant t,, in selecting a path out of all the possible

paths included within the frequency error envelope established previously.



"magnetoneter. The information delivered by the initial sensor is then
processed by the processing neans to obtain the attitude and/or the
position 9 and/or the speed of the receiver. These data are then
transmtted to the acquisition neans in order, during the acquisition
phase, to take account of the successi W@ positions of the receiver given by
.the inertial sensor and thus Iimt the assunptions concerning the frequency
tvends over tiMeAR0EnfgeBRSR! Hefmblitdhagens) meiddan BplioMBohdiguRe Akl i ti o
phase. In practice, a frequency assunption corresponds to an assunption
‘concer ni ng catrginDopyl aedisefiminatioanef thdnfoopptien gieney thessenssovhéroti to t he

ot or mati ol BRCR S el eoBEPARP Dahd B FRefEd, B s PIRTRLBH R Karled’ e
trend of thgt _Bgnlﬁ)ﬂr@ducﬁfﬁé eCinodeimend thraehdl msiewivehith anis dediged S eoliat i on
|

makes it possible to limt the possibilities of possible reconbinations
bet ween §héhe infeimatiomindigatad bytbeagansor. Thus, in the gase whare the seRaap| e

Lhustrall ditdies RASS bRhied T 15 dopseutile!fidablitdmant Jhﬁgﬂﬁnﬁg réesivgpt i on

f1, by taking into atcount the information delivere e Inertial
sensor. Théasembvedthy 3 distaresplesdi thgnt ihet hevementthrasimohethgymethade

signal is represente a thick lin t he ths 2 to be explor cause
of *The uncePRERTS) Mg e Reariviinendhisrhiate SRe eyt Ry MSmpha Vel | o
sensor ar e dueiRGewesy feb Widddurerhégtser ror envel ope 1 by dotted lines. In
practice, the rnformation delivered by an inertial sensor exhibits an error

mar gi n Whi ch i ncreases, notably, with the operating tine of the sensor 20

and t he tenperat - mStHYE ok kS4d e : i ven by
t he manuf acturer ft*hgquglr pr%@égg%%aﬁgngﬁéos?&n@f%w Ié?ﬁgglrglﬁs%%a?ﬁg{

i nf or mat i oalldbkiersrgy dbythé mecaiead cignah throeghoutv et imtedration ftineg wathoyut and an

error envel ope . of the frequency  corres di tqQ a given sensor n be
det er mi ned PER8IFIH9¢ _ mp{%(g'gsé"déiﬂé%t%'ﬁgﬁ?r_@g&ezg“ﬂ]Jg??%%sefi s eoﬁﬂl ows,
the method ré&@@er??ﬂ?théhﬁorér’]}‘?ﬁé‘r%éeéivérfb%iﬁ’saﬁi &&ﬁfﬁ@'i@ﬁtbf&%aéw fegeeadi ng to

each frequency assunption have en carried out, in selecting an initial
frequendy dosanergien Hecatsertbspoathodgmakeaiit pessiblgl to takeadnto aecoym a

foll owi ng the path, ext g t i tion given by the sensor up to
an instant t'?’IQeEBPP‘é’%(S’m.%hgg?@WS #%Heh{n}{tﬁ\hggn the data 30 delivered by the
sensor begin to exhibit an error margin, then between the instant tk and

the final instant tn, in selecting a Eath out of all the possible paths
i ncl uded withi n Albopgbdberryerdiondiassheen gescrekedii r@aw&@vmamgw?r 10

embodiment, it is obvious-that it is in no way limited thereto and that it
20 includes all the technical equivalents of the means described as well as their

combinations provided that the latter fall within the context of the invention.



" Advant ageousl y, the nethod may al so include an option consisting in
carrying out a discrimnation of the information given by the sensor -when
the latter indicates that the receiver has not noved. The discrimnation is
carried out by introducing a novenent threshold below which it is decided
to follow 5 the information indicated by the sensor. Thus, in the case
where the sensor indicates that, between two consecutive neasurenent
instants, the receiver has noved by a distance | ess than the novenent
threshol d, the nethod considers that the receiver, and therefore the
frequency, has not noved during t hedLAIMSneasurements. 10 The
nmet hod presents the advantages of making it possible to detect all the
energy of the received signal throughout the integration tinme wthout

i zi h h h
eoeiver | Rur t nofiarmoe e PR o Ehfetof o eb Rl PeRtbpaci ty 1o

detect 1% | ow eAgihatieg floes atstellittery @ hilerakiver, Tcoﬁ@fé:ﬁh@' e to take into
account a larger nunber of frequency-tinme assunption Al t hough the

i nvention has been iaégegivibed1Pha sigral transmites tp»eatlie@at ane Frpsenitiasnt , it is
b that it | ud |
obvi ous at it isy h?e%%% Aq}m&g@é&gygﬁeggg '%Ha&ﬁ <]€od%0 i ncl udes a

the technical equiva neans de as their

conbi nati ons provi dedyerresatindi@ loaat eeplical of thiet pseuddrearctom eodeod! thee
invention. 11 CLAIMS ]I A rretﬂ for optim zing an acquisition of a

- spread- spect rum si gianaldsnsgifedi ng froma satellite by a nobile receiver,

consisth@g : in fefiﬁ't?*élrfé%l(tﬁa@)a Blufﬁélﬂ?%'f aTs§@r'ﬁ§ﬂbﬁ§ eaamyg@étﬁeeﬁéau@w@/
transmtter, the signal being nodulated b pseudo-r andom code,

generating a |ocal freplhecsignsl reseivedeatcan rrétiaicmstaebde apd tPHBe§erﬁbDf
transmtted, this frequency over time up to a final instant t, corresponding to

an integration time, each assumption concerning the trend of the
frequency of the signal between the initial instant and the final
15 instant being called trend path,

- in calculating the correlation functions s(f;, t t) of all the pairs of
frequency-time assumptions (fi, t),

characterized in that it also consists:

- in choosing a first initial frequency assumption f; corresponding to

20 the initial instant to,

- in acquiring at least one information item concerning the
movement of the receiver, and deducing therefrom, for the initial
frequency assumption f;, the trend assumptions for the frequency
of the signal over time,

25 - in deterrhining the respective total energy, corresponding to the
| maximum of the correlation function, also called correlation peak,

of all the possible trend paths of the frequency of the signal

between the instants ty and t,, the total energy of each possible

trend path being obtained by coherently aggregating correlation

30 results between the initial t, and final t, instants, the frequency



"10in transmtting a plurality of assunptions relating to the frequency fi

of the signal received at an initial instant to and to the trend of this
frequency over tine up to a final instant tn corresponding to an
integration tinme, each assunption concerning the trend of the frequency of
t he signal between the initial instantiand the final 15instant being called
trend path, in calculating the correlation functions s(fi, tk, T) of al

the pairs of frequgggKgt| éég@é Pergl frequeht lngedni hat it
al so consi sts: akihg Inm%ué‘él n Ic oagls?hnég fgeofl rsY ﬁ%?g%%ﬂr‘%qggnfcﬁf
assunption f1l corredwseditremdtwatBDt he initial instant to, in acquiring at

| east one i nformati. |t [ th t ' , d
deduci ng.t her ef r omin F6ISHAE 1A FENE P4 WiGeR oL Baaia F SIE FLORGRE Er end
assunptions for ihenfdiRdeRIRCI SlcdeRSionl ANe OURIr fdd¥ible JBitial flegesmayni ng t he

respective total energy, corresponding to the maxi numof the correlation
function® al so cal |assupHtioasaingn feEaRacks infjial freguedRsi FLIMRUORG Pat hs of

enor gy of each_ poss e e ot ey o R gL PSe MbF e et ng
correlation 30resglerse_rgxai3/\kherstt¢|@eishi tial to and final tn instants, the
Lrhgggﬁn;:?/enéZp;?Ei A dencidc‘ng(;:(iﬁgt? ‘ot o?lalll thgepgtﬁg%lé?e%?é{d Y)%l &5¢h ]frgaﬂiér?&/ on the
assumption, the path which has the strongest energy (3) is the
10 most likely path and corresponds to the real path followed by the

receiver.

2. The method as claimed in claim 1, characterized in that the total
energy of each possible trend path of the frequency of the signal is

15 obtained by coherently aggregating the correlation results between the
initial instant ty and final instant t,, the frequency successively taking all

the frequency values located on the chosen path.

3. The method as claimed in one of claims 1 or 2, characterized in that,

20 for each initial frequency assumption, the possible trend paths of the
frequency of the signal are determined by taking : into account
information delivered by at least one inertial sensor (14) located in the

receiver.

25 4. The method as claimed in claim 3, characterized in that the
information delivered by the inertial sensor (14) is taken into account in
an error envelope (1) established on the basis of the characteristics of

the sensor.

30 5. The method as claimed in claim 4, characterized in that, when the
variation of the information delivered by the sensor, between two

measurement instants, is below a predetermined variation threshold, it



"in selecting the trend path whose total energy is the strongest, in
choosing in succession all the other possible initial frequency 5
assunptions and, for each initial frequency assunption, in selecting the
trend path of the frequency of the signal whose total energy is the
strongest, in deciding that, out of al{3the paths selected on each
frequency assunption, the path which has the strongest energy (3) is the
10most | ikely %athcﬁ&%j Cioh ST %efv%rtHSsrﬁéﬂ PaL8q T Qehpded e LR
receiver. 2.The nethod as clainmed 1n clarm1l, characterized in that the
total energy ofmessarerpestsinstants madd fraghendy that is stiplee dayingfintelgeatgingnal i's
obt ai ned by coherently aggregating the correlation results between the
initial instanPtbSnéﬁ%uFﬁﬂﬁl instant tn, the frequency successively taking
all the frequency val ues |ocated on the chosen path. The net hod as
claimed in one of clainms 1 or 2, characterized in that, for each initial
frequency assunption, the possible trend paths of the frequency of the
signal are determ ned by taking. into account information delivered by at

| east one inertial sensor (14) located in the receiver. The net hod as
claimed in claim3, characterized in that the information delivered by the
inertial sensor (14) is taken into account in an error envel ope (1)

est abl i shed on the basis of the characteristics of the sensor. The nethod
as claimed in claim4, characterized in that, when the variation of the
information delivered by the sensor, between two neasurenent instants, is
bel ow a predeterm ned variation threshold, it 13 is decided that the
recei ver has not noved between the two neasurenent instants and a frequency
that is stable during integration is then assuned.



