WD 2009/ 044257PCT/ 1 B2008/ 002587 METHOD AND SYSTEM FOR Al RCRAFT TAXI | NG

ASSI STANCE The present invention relates to a nethod and system for
aircraft taxiing assistance. 5 Currently, the novenent of an aircraft on
the ground fromits parking zone to its stationary point before take-off
and its retuWf B80P{84H2%%ki ng zone fol | owi ng | andi RETAFB2PRBNEREBY t he
pilot. The pilot has only 10 direct visual nonitoring nmeans for identifying

the runway (edgpgrand akarbvetea FomvesncEner any: PR adesRieyent i ng

access (vehicle for exanple). Thus, a human error can cause certain
failures during 15 this taxiing phase, which requires a good assessnent of
the terrain aneuptdeshatccriafterandnwhicla ey poove hazpsdodsd Wistdms why
pilots are r est | i st.ance._in. i.taring the runways at airports. 20
This is all f%e‘l arrlojfée]lgal%spgdrat &%%%Aﬁg%lgggh%?’si bility conditions are poor
(fog, raiPn, snow, etc.). Furthernore, these poor conditions usually inpose

a reduction ¢n-aidctyaf £he anrdekbacdiarer shon jof-iscraf t cant o.chear ed
runways. 25 There is therefore a need for taxiing assistance’in all weather

d
condi ti ons bEIMeentfh&@3FEHKENF Fnet And Hhe® 12RE2HRYY r BRWAY. Psdore
Fur t her nor e, takd {dfdr yamppltsatreonsnmay becd acedkinghzshel Ifarl 1ossu0es.

Vari ous net , t i Lsta . I d en
devel oped. g&%g&?g&gyggﬁg@é %?’émeﬂgrpﬁgégﬁéa%%a_?lc%v%rlﬁﬁg t%ﬁg vi si bl e
range afd i SEESEd R SFeker AR BAEIRY orfedals ghtdhg Fsmtiderasnakhperi ods.
However, thistyRe @dges and start of a runway) and any obstacles

preventing accegs {vehicle for example).

Thus, a human error can cause certain failures during
15 this taxiing phase, which reguires a good assesgsment of
the terrain around the c¢raft and which may prove
hazardous. This is why pilots are regquesting assisgtance

in monitoring the runways at alrports.

20 This is all the more important when the visibility
conditions are pPooY (£og, rain, snow, etc.) .
Furthermore, these poor c¢onditions wusually impose a
reduction in air traffic and the diversion of aircraft
onto cleared runways.

25
There is therefore a need for taxiing assistance in zll

weather conditions between the parking zone and the

take-off runway.

320 Furthermore, military applications may be faced with

similaxr issues.

Various methods and sgystems for taxiing assistance have
already been developed.

35
A first type of system employs cameras covering the
vigible range and i1is based on powerful additiocnal

lighting for nocturnal periods. However, this type of



WO 2009/ 044257- 2 -PCT/1B2008/ 002587 systemis ineffective when the

weat her conditions are unfavorable (fog, heavy rain, etc.). A second type
of known system conprises two sensors 5 placed on the aircraft that have

di fferent spectral bands, for exanple an infrared sensor and a sensor in
the visible FVang@09/%A3fi%ti nct i mages,2 of the runhEy/EBRI0®S/ 402587
environnent, may thus be obtained. In order to obtain a single inage of the

best possibl g guahi ty 10 thatean hgseemdby,Lhenpil %a&*&&%ﬁ%%d type of
system provi des for the selection of a first image as background inmage then

the overl ayi MyFdPaR g athosr SeaiWe TRERgnERES) ¢ pi xel s) of the other inage
correspondi ng to obstacles such as beacons. A single image is thus 15

obtained in i e st acl.e clearly visibl.e, altfhough they woul d
not have bee%ms%%gfj%gi etﬁaiey élksﬁ?n%;g“ﬁi s%gﬁﬁga{byccfwglﬁqsot EWt 7SSt he first
i mage th&t fovamsed henbadigr sdndrefagethdHowdore, dhfSesecondreypeadf system

does not makesrids POESH bbeshor ObLaI N 1g0ad-20 Jmge qual ity Lar the pil ot
when t he weather conditions havevgreat |y deteriorated. The 1 nvention

aims to provite Wiretifod 3 a VSt EheoPtaxiNadsSasstst Bhte TWRIER do not
have the abewenment iorede256 drravdacksmaof ties pbé obbasined| nIpabtieul ar, the

i nvention rel at ; - ap syst f Xl.l.ng.assi stance. t hat
makes it poggi bcszc%lgl a% Ong%%gg? hgg%l??ot%%w%e glgerééfi ggfglﬁﬁ%g uiaglgh weat her
30 condiPi oddati cak dee t¥e¥hable the pillet, t chigvesehendi romaf t oAt | ow

speed over thetkaxighaysdee ifdey Stiad | 9888Y: POh N0, @fter ids;d apding, to
d accordi o a first aspect, the

its parking.zopne. 35.To this end, an ng t

i nveﬁti on ?@F&Rggolﬁ%dal%?ﬁod%fe& @?ef c?gﬂiiﬂé&ﬁg’? ngPaddiestHHdEL v ch

conpri ses theef drhgmengsstppselacqufrthg athersimsggnabreespespomngi ng to

the VD 2009004425713 R 820080002587 i umyay: and Lol LS, efiyig onment by
pl ace a

first acquisition neans aced on the aircraft conprirsing a 1irst
sensor 1+ a®PFRseedpedt rdtiHandhe- FFEhATiafy arsecsw@drsivgnal s doke espondi ng

to the 5 ruaneyoadisl t@hiehS epvhi@NNeBRE bynsSecongoagqui sitiondmans pl aced
nd spectral band

on the aircraf{’.and. onpri sing second sensor, in a_sec
conpl enent i Ag" h%glﬁsr%ﬁ%sep:%]frgﬁe bgﬁg?g- Wb?%vij&isﬁg ey s S ai ni ng
t he signaturlest forms the background image. However, this second
type of system does not make it possible to obtain good
20 image quality for the pilot when the weather conditions

have greatly deteriorated.

The invention aims to provide a method and a system for

taxiing assistance which do not have the abovementioned

25 drawbacks of the prior art.

In particular, the invention relates to a method and a
gystem for taxiing assistance that makes 1t possible to
provide the pilot with a rellable image in all weather
30 conditions, in order to enable the pilot to move the
aircraft at low speed over the taxiways to its
stationary point or, after its landing, to its parking

Zone .

35 To this end, and according to a first aspect, the
invention relates to a method for aircraft taxiing
assistance, which comprises the following steps:

- acguiring a first signal corresponding to the



10 of elenents which belong to the runway or are potentially | ocated on the
runway - such as beacons, vehicles, people - in the first and second
spectral bands of the sensors, and a synbolic graphical representation of

t hese el ements; 15- analyzing the first and second signals acquired and,
based on theW?e%WQéO’%ﬁz%/%i s anal ysi s; Yenerating, POR/ EB2RP&EM02IFRR can be
seen by the pilot, a background image of optinmumquality fromone of said
signals or frema, cami nabi on:of Said-cHenRA Spydepepdi ng, on, e 265

bri ght ness and/ or at her conditions; detecting the possible presence on
the runway of€¥He Brafbfe Bl ehBhit SFTHThe® PRr FOMTH % etorfd %itgnal s and
by correl at i ssnset hirt ke Sirgrratpeesrednbanded i n t he dat abase; 25-
overlaying on the b : i - cr i r aphi cal
representation of t%&ggg{el%ggl%eci ei e%%ﬁ(%?gn ecg’?(%?géglﬁg%%gggﬁp%g%enti ng"
shoul d bé urdEr&toodnto B0 AEEN $REITAHEEechd Speetd aladsmidiitsogi sti nct

fromthe finsdarandysadbdd coentdne distard £ r amat heod@ttemd of theshwo sensors
to supply nonredundant infornatjon. Furthernore, ensures that a _sensor can
give & s gndiTRE cln e TG atPEFAERAr | PYRTT THE GUREIC SBhasPeas cannot
do so total lfirsg wesctirelweatier conditions in The nmethod according to the
invention therefare, providges torga J1Brg n%jlgga}_%a&ﬁef r%h%@ﬁréét | east)

i i I en R ge

two sensors. This rging nakes i1t possible to nce the”im
processtfg, Hedifce t ditsi t i pelonAi seCs5 the detwwtdvon @hredhdl d and

tEe p(rj obab; l;ioﬁ:ieﬁﬁiﬁfl,lyeg.@lw&itfeidorbnthﬁethaJﬂuIa}ﬂfh t hguspeeats obeg@&@i on, and
the identification_ capabil.ity. FEurther e, .the rgin voi ds_pi | ot
fatigue and\’r&i%;sL gﬁFOrtp.eoﬁ)leThus,lri hgﬁ?welrﬁsltonaﬁgﬁe%chl%ogg?ﬁgaio di spl ay
in the cockprtda qudl i tshd magenswweh i sndel isabl gyierl ihe graphicakiing
zones(di spl @¥presentation of these elements;

15 - analyzing the first and second signals acquired

and, based on the results of this analysis, generating,

on a screen that can be seen by the pilot, a background .

image of optimum quality from one of said gignals or

from a combination of said signals, depending on the
20 brightness and/or weather conditions;

- detecting the possible presence on the runway
of one or more elements from the first and/or second
signals and by correlation ~with the signatures
contained in the database;

25 - overlaying on the background image, on the
screen, the symbolic graphical representation of the

detected element (s) .

The expression “complementing” should be understood to
30 mean that the second spectral band is distinct from the
first and sufficiently distant from the latter for the
two f2ensors to supply  nonredundant information.
Furthermore, it ensures that a sensor can give a signal
that can be used satisfactorily i1f the other sensor
35 cannot do so totally, given the weather conditions in

particular, or the brightness conditions (day/night for

example) .



| andscape); and about the possible obstacles (vehicles, people); hence a
consi derable reduction 20 with taxiing. The expression "background inmage
of optimum quality" should be understood to nmean the inmage that provides

the best possible display for the pilot. Depending on, 25 the conditions,
t he optinun1%%c%%ﬁ%ﬂﬂé%%%%age may be thé iage gi veRCPFRARPEIORr of the
two signals (possibly with optim zation of certain paranmeters such as

%gntralslt, et'ﬁha, RELABA] n&@%ogmgg by condi n&ﬁv@&tﬁ%néhaﬁfeﬂé@r%i gna: .
nerally, the optimuminage is. obt ai ned_during t vi.,a_a_signal in
Che visi bl e TrNEL et 1 ATPRTEl Tanghe affindhobne Gontiit PoRe Rave
det eri or at edcv{at sengits or This fogrdorg exanpt e} tvicasaibiignab iemhgheel R range.
Arbitration ymy anggprfg%égyyﬂyﬁrgk&ﬁbéhgc%@h%%@ggwmtﬂ' re,may.thus be a

35 priority signal {(leading to tthe background i nage) and_a conpl enentary
si gnal efri chtthg FHEPHIV i t YPEFHHRA (1374 hetBYer PaPPAGIOL i fBgesF. The
synbg: i c gr aphiceali tiepr esend aglanioyer Itﬁ:@ed @p@&cﬂfﬂ dIaCcK@rEM&;]J rra_gfe may
not a conmpri se i.ct.ogram a_text.,making it.clearer r the pilot to
oad the ovars 1 dogE 2B ateb e Rt AR e o At BSEEPEre SRBoHRRERES t he
first spectealcibgngiiioti Aatheuentndrdbseamgertand the second spectral band
isin the near-infrared and/or the visible range. For exanple, the first

spectral band extends from8 to 14 Am and preferably from8 to 12 pm-
and/ or tfie d6&Snd8FedPVEPTHARI"RRERNYS P?%g%@?ﬁ t9 éi%ﬁ%aﬁnﬁnp?%@erably

fromO0.8 tocbckppm 45 Advantiagdeagky, whheh method-atBgidlesofeonptise t he
step of acqui.kri.ng I a i .54 ing.tq t way and
A A e I

toits envi
aircraft an&ceefiprising 20 a third sensor which conplenents the first and

second sensors and yBheh ishabledie sHpplby | phar matiepator deteardd ning the
nature of a gossible el enent &etggted f%on1€£0ng various possibilities, on
the basts of“¥hetSi g Gfes OF & eHent §Twhi Th belFERgH o t HEF U RREY or 25

are potenti abhgstasart ederoh the runway, in the range of
- about the pogsible presgence of identified

obstacles {(vehicles, people};
hence a consgiderabkle reduction in the risks associated

20 with taxiing.

The expression ‘“background image of optimum guality”
should be understood to mean the image that provides
the best possible display for the pilot. Depending on
25 the conditions, the optimum background image may be the
image given by one or other of the two signals
(possibly with optimization of certain parameters such
as contrast, etc.), or an image given by a combination
of these two signals. Generally, the optimum image is
30 obtained during the day via a signal in the visible or
NIR (near-infrared) range and when the conditions have
deteriorated (at night or in fog for example) via a
gsignal in the IR range. Arbitration may be applied
depending on the saturation. There may thus be a
35 priority signal (leading to the background image} and a
complementary signal enriching the priority signal (by

the overlaying of images).



the third sensor, and are contained in the database. The third sensor,
conplenenting the first and second sensors, supplies nonredundant and
therefore useful 30 information. The anal ysis of the signal supplied by the
third signal, in conjunction with the corresponding signatures contained in
t he dat abaseWOnaRB8/P44PvBsible to confhrm the nat BEE/5B20m8/ b 258t
detected or apply a discrimnation relative to a nunber of possible 35

desi gned 1 §C§§§S?S?’g‘b‘é’qé?g?ﬁ%ﬁ%i}%ﬁ%@?@%{@p% PG Ghosay ¢

cor r espondi nGEERTTREF urliEdgSormato PPSRRAVI CORFEHES M oRGFERIERBud Sof
suspended drogket suakleeor dingcloapae possi hire: ephodicment, tdeat hind 5
acqui sition nprj.se adar and/or a third sensor in the visible
range. The rgﬁar %ggﬁﬁgkhségx{o identify a vehicle whose engi ne has been
st opped, >and whi ch therefore has no heat signature; the spectral band of

the third sefis@saidy t heo Vi shal e Jange,; LandQ-gxt&nd Treﬁéo-"f&%#m to o
ata I n e

0. 740 Am The presence of a sensor handling the acquisition of
vi si bl e rand%“%§f%iﬁ%ﬁ?%s%?u?nwﬁ Y SRS DI T3R9E cdndi EPEnsesrad
sati sf act or yepekFraccorainng tic a isecaiet asgect-irfheriedveshidgprr ekaktes to a

system for ajlsreraft ,taxiing assistance intended to be placed on an
aircraft, which conprises: first acquisition nmeans which conprise a first
sensor £A a first spectral band and are able to supply 20 a first signal

correspondi mgrt @x=h@1eynway: anid-dt0 dies @M UM itends fromes0R4d
in a second spectral band

acquisition ans which conpr.i a second_sensor
conpl enent i r‘jrget“ﬁ‘e f??ét egfcpﬁﬁa%elybaﬁﬁoﬁlndsarléo abte 45 s@ppY§ra setond 25
si gnal correspondi ngre-tdile bandaysarehd® iftrorenvi Lonnentd; um, and

preferably from 0.8 to 1.1 um.

15
Advantageously, the method may also comprise the step

of acquiring at least a third signal corresponding to
the runway and to its enviromment by at least third
acquisition means placed on the aircraft and comprising

20 a third sensor which complements the first and second
sensors and which is able to supply information for
determining the nature of a posgible element detected
from among varicus pegsibilities, on the basis of the
gignatures of elements which belong to the runway or

25 are potentially located on the runway, in the range of
the third sensor, and are contained in the database.

The third sensor, complementing the first and sgecond
sensors, supplies nonredundant and therefore useful
30 information. The analysis of the signal supplied by the
third eignal, in conjunction with the corresponding
signatures contained in the database, makes it possible
te confirm the nature of the element detected or apply

a discrimination relative to a number of possible

35 elements.

According to one possibility, at least third

acquisition means are designed to acguire a signal



- a database containing the signatures of elenents which belong to the
runway or are potentially |ocated on the runway - 30 people - in the first
and sensors, and a synbolic these elenents; - a processing unit such as
beacons, vehicles, second spectral bands of the graphical representation of
connect ed t oWPh@ PP/ 8E4aRY secondéacqui si ti oRCREARE08RA0E358he

dat abase and able 35to0: acquire the first and second signals; analyze the

first and secopdeshonal s acqui rad a%m@@se@xontt:heiEQSUéﬁé%Pém%&é

anal ysis, genperate, oq%a screen that. can be _seen by the pilot, a
background i MBHBYSF dptt i PuAIRFEEGMIGiTE 16t Ssai d signals or froma
conbi nation of said signals, depending on the brightness and/ or weat her
conditions; - t p i bl : ce he runway.of one. or nore

el ement s fro%??ﬁ%ﬁfﬁéstggnd%%% S éﬁ%%ﬁgﬁgnaFgggﬁﬁm%§yCor @Fati%h%@éth t he
si gnat ur &s cd¥PH A fiedldTh MIfETGat APAPELSE0- ai nFagabn am@/ drackyr duridd nage, on

the screen, thessynmbel teegk-aphibcal rbepeeseMation of pipepdet.ecked
el enent (s). 6%?%%&%QGOUS|¥’ #he %%rst and/ or second acquisition 15 neans
dWHH 2 Wi d8SPEetY YPPFE SFHMS J4T 88T [A-PRESRor iF¥dnt al

are equi ppe
direction andi8h i bhehefoeet ilca dor dotdaonsignafurkher s e spert@iader to

~enhance thelg%ﬂgnggst%% t.he; 20 E@Hgﬁ thﬁlfkhét-$¥¥¥£ ry %&%%%9 acgui sition
means may conprise a shutter contro féd y the processing unit.
1 extend from 0.440 pum to 0.740 um. The presence of a
sensor handling the acquisition of data in the visible

range may prove useful when the visibility conditions

are satisfactory.

15 According to a second aspect, the invention relates to
a gystem for aircraft taxiing assistance intended to be
placed on an aircraft, which comprises:

- first acquisition means which comprise a first
sensor in a first spectral band and are able to supply

20 a first signal corresponding to the runway and to its

environment;

- second acguisition means which comprise a
second sensor in a second spectral band complementing
the first spectral band and are able to supply a second

25 signal corresponding to the runway and to its
environment ;

- a database containing the signaturesg of
elements which belong to the runway or are potentially
located on the runway - such as beacons, vehicles,

30 people - in the first and second spectral bands of the
sengors, and a symbolic graphical representation of
these elements;

- a processing unit connected to the first and
second acguisition means and to the database and able

35 to:
- acguire the first and second signals;
- analyze the first and second signals acguired

and, based on the results of this analysis,



The first and/or second acquisition nmeans may al so conprise a spectral
filter placed upstream of the 25 correspondi ng sensor in order to enable
the acquisition of signals over the entire spectral band of said sensor or
over a selected portion of said spectral band. Advantageously, the system
al so conpri s&¥ A00%P42250 third acqui-si’ti~on nmeans KMmiTeched /Do 2tBe
processing unit, conprising a third sensor which conplenents the first and

second sensors and whi-Gh.Ls.ablg to ird _signal_ corresponding to
the runway and to i?@%en5ir%hnent an% ﬁg1¥ngh%F Sggsi (f?%?d%¥eEﬁFne t he
35 nature of a possi BréCEl efenb2aketered firAandig criritous gosdibylities

by virtue of the dat abaseowbi oli sentaidgiyde sbanstires abyghgaents which
ed on the runway, 1n the WO

bel ong to the runway_gr ar.e potentjally. |oc :
2009/ 044257- 8 - PCT/ F%zo%é%ooﬁ%%%ai’%'ngéieé’ﬁ % hPRd LensBFi9heesy st em nay
al so conprise a devigedfer watgwimgardietsiensors that makes it possible to
obtain one and the 5.saae-d+ almp %foés‘?ﬂcﬁéagﬁeeé@ﬁcealén of, sald sensors.

Mor eover, the processing unit may conpri se: neans for det ef i ni ng
the properties of the"detPBct BATE] eFEFIFRYS <IN aghehef hasur esndrer si ze,

the 10 location and/mzcdihie speadlef satd slemestie1andsor peans of.
he speed, altitude and/or

g d g i aft., .
acqul i ng dat a SpeC|§ré?%ﬁﬁgé@eCgh&g&g?ﬁeléﬂggﬁﬁéagﬁb?ﬁ * background i mage

position; and/or nea enhanci ng

and/ or éF the synboli drgEapkinc dhel bacégrrasedt dniagrs oh tthe deteeted
el enent (s), such as e gonbsast, éﬂy@ﬂygéghp@@§§esggg Efgﬁl%hQOQha”dfor t he
fe ackgroun& i mage.

contrast between sai raphi cal représentations and t
eé%ct% e?emeng(s).

Advantageously, the first and/or second acqguisition
15 means are equipped with a wide field optic of at least
80° in the horizontal direction and 60° in the vertical

directiorn.

Furthermore, in order to enhance the dynamics of the
20 image, the first and/or second acquisition means may
comprise a shutter controlled by the prccessing-unit.

The first and/or second acquisition means may also
comprise a spectral filter placed upstream of the
25 corresponding sensor in order to enable the acguisition
of sgignalg over the entire spectral band of said sensor

or over a selected portion of said spectral band.

Advantageously, the system also comprises at least
30 third acquisition means connected to the processing
unit, comprising a third sensor which complements the
first and second sensors and which is able to supply a
third signal corresponding to the runway and to its
environment and making it possible to determine the
35 nature of a possible element detected from among
various possibilities by virtue of the database which
contains the signatures of elements which belong to the

runway or are potentially located on the runway, in the



20 There now follows a description, by way of nonlimting exanples, of a
nunber of possi bl e enbodi nents of the invention, with reference to the
appended fi gures: figure 1 is a diagrammatical representation of a
taxiing assistance systemaccording to a first 25 enbodi ment of the
invention, WO 20pp40£€227is a diagramm@tical repr@SBALARPOH/©F238T axiing
assi stance system according to a second enbodi nent of the invention; and

figure 3 is a diagranmmtical . 4 epresentation of the 30 image that can be
seen by the p?ﬁ%t, %y Vi rtuer of the method and the system according to the

invention. Reference is first of all made to figure 1, which illustrates a
first embodi neat spéréhembpventboBomgbidhe at deiing asSt HENER gy SRM i s
partly housed in a Nﬁgu%e 1. interfaced o}:rjllth% ski n%o'f t he ai rﬁr%ft,
enabling: 2 F7Ush- Baht 8FFTRstal 1BYTHR 1T f “Hecdeshry 089 APHi fi%e drag):
si ghti ng & hrough Usnced poidrelhes; for all oft heiidstahkatsonof t oughened
portholes 5 resistant to abrasion and projectiles and havi ng good opti cal
properties; t hei_ nstal | ati onof wi ndowsf orany conpl enentary sensors
that have gd&F S act el SHCCSSEANEhEN - Br B8PeEPIMFELBRAds; 10- the addition
of deflectors, if- neeessary¥ori Metermining the properties of the

detected element(s), such as the nature, the size, the
10 location and/cr the speed of said element;
- and/or means of acquiring data specific to the
aircraft, such as the speed, altitude and/or position;
- and/or means of enhancing the quality of the
background image and/or of the symbolic graphical
15 representations of the detected element{s), such as the
contrast, the brightness, the resolution and/or the
contrast between said graphical represgentations and the

background image.

20 There now follows a description, by way of nonlimiting
examples, of a number of possible embodiments of the
invention, with reference to the appended figures:

figure 1 is a diagrammatical representation of a
taxiing assistance system according to a first

25  embodiment of the invention;
figure 2 is a diagrammatical representation of a

taxiing assistance system according to a second

embodiment of the invention; and
figure 3 is a diagrammatical representation of the

30 image that can be seen by the pilot, by virtue of the

method and the system according to the invention.

Reference 1is first of all made to figure 1, which

illustrates a first embodiment of the invention.

35
The taxiing assistance system 1s partly houged in a

module 1 interfaced on the sgkin of the aircraft,

enabling:



order to prevent dirt, insects or particles in the air striking the
porthol es or being deposited thereon; and

goodconduct i ont onechani cal ground (lightning). 15 The system conprises first
acquisition neans 2 in a first spectral band 3 and se¢cond acquisition neans

4 in a secoP ERA4%2Pdnd 5. 20 The i rst acqui SE3/CEIRARL925E0npri se a
first porthole 6 provided on the nodule 1, a spectral filter 7, a first
sensor 8 and an assqcCi@tacth fidgicQptigada Sysiain 9. i B fkkakkyryt heosecond
acqui sition neans 4 ongﬁ[se a second porthole 10 provided on the nodule 1,
a spectral Z5Fi""%&r “t£7’4 second sensor 12 and an associated second
optical system 13. FEhghtiingt tbpevghafle baned 3p¢sthnmiedhi s case in the IR

range, for exanple yhth opgrathenchshweens8 and, L2 yms30 %ﬁr\ahaﬁ_es of the
spectral filter 7, and nay especia be used to detect and neasure beacon

[l ,
tenperatﬁre§@FB§Fﬂ€§nTEBOa%ﬁQFﬁ%@o??gpéFFﬂéﬁFéﬁﬁﬁ 4 nGETHeS dg9©9t he
second spectdpalichangrbpestissthis case in the NIR range, for exanple with
operation between 0 and 35 1. m by virtue of the spectral filter 11,
and may especially Bgeusede%EHéﬁééPnand %%asuﬁ%ngﬁﬁﬁay t%ﬁ%era?%¥es and
t enper at ur escoplewhinthey oanshesr thanyhéfe orradf ehadagressstiocseler al

hundred degrees), r-WL2099L 04423/- 10 - PCT/ 182008/ 002587 includi ng at ni ght
or infog. Inthis case, the first _porthole 6 is E£eferably made, of

germani & and the B8R oREGE ol 8F 16531 SS&FFRIr ! L 5 "RTESCRGYce Ot t he
materi al s | srgairded byetbetr eduitr, ed neplicealorprroperidles (ix artsdn st on

coefficient n. S t ggg (o) r. \ .. al-s e hani cal
properties F%%%C gs@%%ﬁgﬁh?pa raéﬁgﬁﬁ?ggfgf %%gf%ghghgﬁgéﬁﬁlg%?operties
(conduction of the Feeeri alcHBAHENI0 dECI ci ngefhaBiFadR) . IHfEufq r st

sensor 8 i841i§ﬁt l e, an uncool ed bol onetric sensor, the first optical
systenn%spreferably eing a bolonetric canera with wide field

The system comprises first acquisition means 2 in a
firgt spectral band 3 and second acguisition means 4 in

a gecond spectral band 5.

20 The first acquisgition means 2 comprise a first porthole
6 provided on the module 1, a spectral filter 7, a
first sensor 8 and an associated first optical system
9. Similarly, the second acquisition means 4 comprise a
second porthole 10 provided on the module 1, a spectral

25 filter 11, a second sensor 12 and an associated second

optical system 13.

The first sgpectral band 3 is in this case in the IR
range, for example with operation between 8 and 12 um
30 by virtue of the spectral filter 7, and may especially
e used to detect and measure beacon ﬁemperatures
(between 680 and 1500°), particulariy during the day;
the second spectral band 5 is in this case in the NIR
range, for example with operation between ¢.8 and
35 1.1 um by virtue of the spectral filter 11, and may
egpecially be used to detect and measure runway
temperatures and temperatures of vehicles on the runway

(from a few degrees to several hundred degrees),



15 (at least 400), with germaniumtype fixed aperture. The second sensor
12 is, for exanple, a CCD sensor. In order to maintain the resolution perfo
ance levels, the first sensor 8 and/or the second sensor 12 can conprise
led to one and the 20 sane optic. The system al so

one or nore detectors coqf
conprises a BPotBRY 3R t 14, conpri 2Ong an i nagBCEABRIRPE/ MR35 and a
display unit 16, a m xer and a human-nmachine interface. 25 The i mge

anal ysi s uni {ndbudsnd idtked pit tdhe ienedaand to the first and second
acquisition neans 2, 4 and on the other hand to a database 17. This

dat abase 17 contains the signatures of elenments which belong to the runway
30 or are poimnthatl yakecatég dnindie pamvieyle Sudh asdfeaadny, meehi cl es,

people - in thesfifst; and segond snactyal ot Do0Lel B gensars 8, 12
and a synbolic graphi cal regresentatlon of " these el enents. € ‘i mage
anal ysi s°unitra5cheicp| ef t ¢ JedEirie lend sigwkded f Pomtbhe reangares 8, 12;
acqu}re the(ihﬂﬁtaﬂrOFrbb@raEééraﬂtrﬁﬁ@@@ﬁsiﬁﬁtiééékﬁidﬂéhﬁi i%?%ghe )

2009/ 044257-_ 11 - PCT/.1B2008/ 002587 .. ner. t signal s_ suppl i ed, t he
sensors 8, f%FC?§3§ZJ%ﬂF§eCgﬁgﬁgﬁF§>of1%ﬁ@ %gaﬂe%y’cg??eﬁﬁF apﬁégaata
derivi ng framcdegtdesectiums wetherfivhdatedrfasdont hee sibdtadoase) 1Znd confirm

the detecti gme@fna8l ks t0kst N&3ERR® on of cHELRIMPE. {he ptLpLbutes of

the varjous elenents _of the scene (object |ocation, object size, object

type, obfecfiespEédy Erpcyion) .

The first senscy 8§ is, for example, an uncooled
bolometric sensor, the first optical system 9
preferably being a bolometric camera with wide field
15 (at least 40°), with germanium-type fixed aperture. The
second sensor 12 is, for example, a CCD sensor. In
order to maintain the resolution performance levels,
the first sensor 8 and/or thHe second sensor 12 can

comprise one or more detectors coupled to one and the

20 same optic.

The system also comprises a processihg unit 14,
comprising an image analysis unit 15 and a display unit

16, a mixer and a human-machine interface.

25
The image analysis unit 15 is linked on the one hand to
the first and second acguisition means 2, 4 and on the
other hand to a database 17. This database 17 contains
the signatures of elements which belong to the runway
30 or are potentially located on the runway - such; as

beacons, wvehicles, people - in the first and second
spectral bands 3, 5 of the sensors 8, 12, and a

symbolic graphical representation of these elements.

35 The image analysis unit 15 ig able to:
- acquire the signals from the sensors 8, 12;
- acquire the data from the aircraft (speed,

altitude, etc.);



10- anal yze which of the sensors 8, 12 can be used according to the

weat her and/ or brightness conditions to determ ne the optimm i nage
background or an optinmum conbi nati on of the imges obtained fromthe
various sensors. 15 Furthernore, the inmage analysis unit 15 can use a notor
to control a¥Sht@?ef94A%RA ded in the optical syst eRFEIIB20A8/063RE7 mage
analysis unit 15 can also control the spectral filter(s) 7, 11. Wth these
filters containing 2.9 ohe Melignwavel SRt £aNQeS,tid kenkRYs pOssible to
pr oduce acqq%ijtions in different sub-bands of the sensor concerned or, in
a switched position, over the entire spectral band. 25 The display unit 16
i's connected on the detedrandet elthentier of ahd seeoad acquisition neans 2, 4
and on the other hand,LQ;the ifiRIgANA %éi»f*vi&@ tf%ém Ihe ‘He%%&&o&&“'t 16 1s
able to: , acquire the attributes of the various elenents 30 of
the scené; Wwith the datagéggpr Ehehd2bfPRFaft”dat a; acquire the

choi ce of the backgrewsdrinmape te:cbetflbspbayeléements of the scene;
enhancethebackgrqungg%agggconting, 35 brightness, .resol ution) .

enhance the image of -the Thtayed obj 6cts 50097044 pFartous

- PCT/ 1 B2008/<G@258%s of the|fsasegessabyecsuperpesensynbolsst t extewi th which

to clarify thedeadipg, ofpiberi oposs;, id. pecessary, produce a dynamc
anal ysis of the various elenents of the scene and the assocjated 5 display

(hazar d*@nd nature BF2tKeenh¥2arh) ©f CPanSF T Ssi%nat? tfR Aakegedt

possi bl e toaccording to the weather and/or brightness conditions
to determine the optimum image background or an optimum

combination of the imagegs obtained from the various

Sensors.

15
Furthermore, the image analysis unit 15 can use a motor

to control a shutter provided in the optical system(s)
9, 13. The image analysis unit 15 can alsgo control the
spectral filter(s) 7, 11. With these filters containing
20 one or more wavelength ranges, it is thus possible to
produce acquisitions in different sub-kands of the
sensor concerned or, in a switched position, over the

entire spectral band.

25 The display unit 16 1s connected on the one hand to the
firgt and gecond acguisgition means 2, 4 and on the
other hand to the image analysis unit 15. The display

unit 16 is able to:
- acguire the attributes of the wvarious elements

3¢ of the scene;
- acquire the aircraft data;
- acquire the choice of the background image to
bhe displayed;
- enhance the background image (contrast,

35 brightness, resolution);
- enhance the image of the inlayed objects

{contrast, brightness, zresolution, both intrinsic and

relative to the background image);



di splay, on a display nmeans (existing or dedicated to the application), the
duly constructed images. 10 Thus, to sumup, the inmage analysis unit 15 can
be used to nerge the signals obtained fromthe two acquisition neans 2, 4

and the displ ay uni% 16 makes it possible to produce the bqeé; ossi bl e

di splay for FRe2PP?6444%hendi ng on thé2appl i cati oRCT{FR29 g%‘??a??aﬁ ysis 15
and 15 display 16 units can be dissociated or incorporated within one and
the same unit. Preferablyscddrss  unidupetposkd Wkbd s, ealexdtd Meyickhe system

al so conprises, a power, supply,nodule.18, 20 naging _the BITE, de-icing and
re- heating, ‘grﬁjac % aﬁr‘?%gft )é(?gnﬁg%?&?gl@% Rﬁgedﬁf"g%ﬁnt heal t h- checki ng

devi ce can al so be prioviegedsairvh whicckiceo adelveramiive sried yeefsectfi theel enent s.
25 Reference,ds now nadedro i gur e 2e Walehd |1 43f rates & second gbodi ment

of the S}éstem according to the invention. The nodule 1 contains, in
addi ti on3t o $HPiGempdrerts 309d88ErFBedti Rfel@ERBA) to figure 1, third
acqui si tion means- cafphisgiing A tdighdlsenset 2ihiadd eito wledeniia third type
of informti n, 2l It m ,dfiorlgxag@a%,S bpe aisgtaj_dnar gonne tgdtvéatan ant enna
22 to a spec Fal il ter 230 A8 &Y varant, Tt rraygoe an“TR S&rsor Wi th the
35 associ at ddicopircakasyonem tha dhly seeoruiepdddimarrs. t he i nage anal ysi s

unit 15 and the display unit 16 are al so connected to the third WD

2009/ 044257- 13 -PCT/ | B2008/ 002587 acqui siti on neans, and the inmage
anal ysi 39 uni®ufs 9 gHFeWPo LPGUIFBIENEIRAYEISHIRT hed®f FBh PReVERfee

sensors 8, 12, n2Ggeb fHee ayrgilng @rnchitrkel efirachihng ofot heguagescar e

then conbi nBq BFoces s Blof Ena2ephal, SATEOLE Haxpe 1€ bok D REPB R D, o

for the pil srodegeThéhfmi RestepBofpibhe pEbeRsa3Y ngfof thessighdPs. and t he

automatic reepgAltheNoar enasabeli@Nsion, the aRasypsixepmiiliering stage

(spatial, tgnporal. SPeghial) cad NE deleelion and Seomentation, Jo order to
within one and the same unit. Preferably, these units

15, 16 work in real time.

The system also comprises a power supply module 18,
20 managing the BITE, de-icing and re-heating, and an
equipment connector 19. An eguipment health-checking
device can also be provided with which to determine the

defective elements.

25 Reference is now made to figure 2, which illustrates a

second embodiment of the system according to the

invention.

The module 1 contains, in addition to the components
30 described in relation to figure 1, third acquisition
means .comprising' a third sensor 20 able to detect a
third type of information 21. It may, for example, be a
radar comnected via an antenna 22 to a spectral filter

23. Ag a wvariant, 1t may be an IR sensor with the

35 agsociated optical system.

In this second embodiment, the image analysis unit 15

and the display unit 16 are also connected to the third



15 extract objects such as closely related forns or nore or |less uniform
and the extraction of attributes to characterize the segnented

regi ons,

obj ect s; - a phase for filtering and for confirmng O rejecting
beacons, supplyin recognltlon probabilities; 20 - a human-nmachi ne
interface ma 8 AYOphaBE, with formatidom of the BGTYEB2PABYROZHHT ch can

be seen by the pilot), with management of the display dynamcs in order to

make the vi saeauaywl@@m@ah@bl & for chhe Malggyaﬁi'ﬂ/ dnsephipnief synbols.
image for the eyes of the pilot  involves a restoration

25 Obtaining a
step, the ai fiPd mﬂ?cﬁLQF%Q?cdﬁﬁ%ngﬁFé tﬁ?taéF@éts FARereht iM% sensor

or in the phstogoapht ngizomhiti ons and therefore to forman i nage 30 that
is as faithful as possible to the signature of the observed object. The

operations nmake it nonuniformties in gain pixels of a sensor, the 35 the
anal og el%ect Fliomi Berginphtand Semsvrg)chin grth aFeRTREhta 5 dreshiany
possible to % fnﬁﬁes%kﬁgﬂﬁ%eﬂﬁﬂrgtysQﬁfb@ﬁMB%@n%B%sVQTIOP§ ngpse f.om a
detector and fromth atial transfer functions '2009/ 044257- 14

T/ | B2008 BOPRE S Gl B TeatPiy e FISE o Gl 283 o SF-2h ™S, gnal
acqui si ti on antkprocess istieps refheramage 24rcohprpsest. - on the one
hand a background i mage 25 corresponding to the best possible quality inmage

and 5 obtained fromone or the other of the signals obtained fromthe first
and secéfd sBifsdiedm8, SCEPSOLT (iR XTOGRSISHAS 67 et IvésBadFgRals Fhdependi ng

on the condidutehgtic eacbhaietibar ahands wberswappropriate, inlayed
- an upstream filtering stage (spatial, temporal,
spectral; ;
- the detection and segmentation, 1in order to
15 extract objects such as closely related forms or more
or legs uniform regions, and the extraction of
attributes to characterize the segmented objects;
- a phase for filtering and for confirming or
rejecting beacons, supplying recognition probabilities;
20 - a human—machine interface management phase,
with formation of the output image (which can be seen
by the pilot), with management of the display dynamics
in order to make the vigion more comfortable for the

pilot, and insertion of symbols.

25
Obtaining a good image for the eyes of the pilot

invoives a restoration step, the aim of which is to
compensate the defects inherent in the gensor or in the
photographing conditions and therefore to form an image
30 that is as faithful as possible to the gignature of the
observed obkject. The image enhancement processing
operations make it possible to compensate the
nonuniformities in gain and offset between the various
pixels of a sgensor, the noise from a detector and from

35 the analog electronice, the spatial transfer Functions

{optic, sensors).

Figure 3 diagrammatically represents the image 24 that



10 on the background i mage 25, the synbolic graphical representation 26 of

the elenent(s) which belong to the runway or are potentially |ocated on the
runway - such as beacons, vehicles, people, buildings, feeder |anes, etc.

| f appropriate, the synbollc graphlcal 15 representati on 26 may include an
expl anat ory Wﬁkﬁoﬂ?/ﬁéﬁ?ﬁa it easier fdré the pil ot PCE/LBREPBYE026RA2 | nage

24. The performance | evels of the system according to the 20
i nvention arezas gol Lows: plalge %lel%teroﬁh@ﬁmﬁggt% ‘Mfdetl?é"'ggké“é goverage
(80 horizontal and 60 vertical); Treal- di spl ay for exanple i i mages

per 25 secon@fduisitionnapg E%Pﬁ?%&tsﬁ@Pﬁtu?@%&ﬂ%ﬁ%ﬁ|%ﬁ1q§WPFﬁ§e§bjects
relative to the runway, herce seal @erBorta f obat-hgrpuhat @mﬁwﬂgce§§ary

with additio p excel | recogniti on of the
beacons and gskfgggggﬁve |Eﬁesik?eﬁgﬁaléwss %%eqﬁﬁg%%% & t¥&hs. The
system ard t hetadrhddfaetordrngrt ¢hehetihnremd omelos hotateqobreipatti cul ar

i nfrastruct ugeomn iﬂ@,e EHBW@Y e.émﬂ %@eohaer@@é@r@e gusedi n,,al k-gxi st ing
airports, 35 imediately and no signif |cant excess cost. Nor does

i nst al | ati on“BRPLRRE P cr &t d@ﬁﬁﬁﬂ c§ Spr oViSRUHSINI t P8, HoWever,

advant ageouscédodihoimts t he systen1aerodynanlcally on the fusel age of the

aircraft, WO 2009/0%§2§Ke %%h ﬁ%ﬁgOO%ﬁgg% %E¥Q)%ggkrashu&p th known
ra

devi ces whi ch generd?e S|gn|f|cant an Fe “TNeY edse
consunptlifon. The-hft hdpckavanrdgesnage t h?é:l n¥sEt | enmbatliaderrapte aadbst ant i al

gainin ter @e@fe@éﬂtatrrlaﬁﬁmtoé gl eldemdit (tshe wHisyalpddent idd aald on, in
all weathers, of feeder |ane s an ark|§g zones, and a
e

si gni fi cant ¥$ﬁW%&e%%n?r?np?E%nE%?£$§ g?c?ﬁ%dhﬁﬁst FEYaKI ¢l $9%Hd f oot

traffic is heaveacons, vehicles, people, buildings, feeder lanes,
etc. i appropriate, the sympclic graphical
15 representation 26 may inciude an explanatory text 27

making it easier for the pilot to interpret the image

24 .

The performance levels of the gystem according to the
20 invention are as follows:

-  range greater than 300 m;

- wide angular coverage {80° horizontal and 60°¢
vertical);

- real-time display (for example 30 images per

25 second} ;

- high contrast in the restoration of the objects
relative to the zrunway, hence real comfort Ffor the
pilot {if necessary, with additional graphical help) ;

-~ excellent recognition ¢f the beacons and of the

30 wvehicleszs, regardiess of the weather conditions.

The system and the method according to the invention do
not require particular infrastructure on the ruaway and
can therefore Dbe wused in all existing airports,
35 immediately and with no gignificant excess cost. Nor
does installation on the aircraft demand complex
provisions. It is, however, advantageous to mount the

system aerodynamically on the fuselage of the aircraft,



a direct inprovenent in driving on the ground, and 10 the safeguardi ng of
goods and peopl e, hence an autonony in novenent on the ground which is
particularly noticeable. It should al so be noted that the installation of
the 15 system according to the invention can be incorporated in the general
archi t ect ur e"8f 2809 4P PR Bhe wi t hout anySconpl ex prBYFEFBAR08/00258% goes

W t hout saying that the invention is not 20 limted to the enbodi nents

descri bed heggi naeawagy way oknexamphes, Ridvi Qi th@ufcqm A yarLiconpasses
ular it will be noted,that the

all the variant dlne ts rti
met hod and tﬁ%g%% 9%?% :%%%6?g%ﬁ% Pﬁ@ AYEREPSA ERRSHIMBBLPR used to
provi de assi stance in any phase of use of an aircraft and in particular the

take- of f andrhansimng- pasesageMCOEPthe 16nveSEALNS; AcAuget hod for
aircrafttaxiing aSS|sta characterized in that it conprises th

fol | owing steps: 5 855???%ba Fr8t -t gh&r"CortespondiTgt 6 e runway
and to itss amﬁe&ywnwy thy Fissdlacdensifioatmeansif2rlpl acedhemrst he

ai rcraft andoiw%egaékngla%éé r Sty SRS s (%.)nd' npéximgt -SRect r aly pand;

acquiring a second signal corresp ondln%
significarn 1mprovement in The safety of the hubs where

vehicle and foct traffic is heavy;

- a direct improvement in driving on the ground, and
10 the safeguarding of goods and people, hence an autonomy

in movement on the ground which 18 particularly
noticeable.

It should also be noted that the installation of the
15 system according tc the invention can be incorporated

in the general architecture of an airplane without any

complex provisions.

It goes without saying that the invention is not
20 limited to the embodiments described hereinabove by way
of examples, but, on the contrary, encompasses all the

variant embodiments.

In particular, it will be noted that the method and the

25 gystem according to the invention can also be used to
provide aggistance in any phase of use of an aircraft
and in particular the take-off and landing phases.



10 runway and to its environment, by second acquisition neans (4) placed on
the aircraft and conprising a second sensor (12) in a second spectral band
conpl ementing the first spectral band; - providing a database (%5% LLp
contai ning the 15 signatures of el ements whi ch bel ong to the runway or are
potentially located on the runway - such as beacons, vehicles, people - in
the first and secondspectral bands ofjgt-he sensors (8, 12), and a synbolic
graphi cal representation of these elenents; 20- analyzing the first and
second signals acquired and, based on the results of this analysis,
generating, on a screen that can be seen by the pilot, a background inage
(25) of optimumquality fromone of said signals or froma conbi nati on of
sai d signals, depending on the 25 brightness and/ or weat her conditions;

detecting the possible presence ont{; éﬁgmay of one or nore elenments from
the first and/or second signals and frelation with the signatures
contained in the database (17); 30- overlaying on the background image

(25), on the screen, ;Lhg-gymbelic graphigal red%rﬁsi%{g at i;Q 1628 -0f the
detected el ement(s). .2. The nethod, as clained in clarm 1,,character|zed in

AVENDED SHEETSARFRELESHOY™ MRSELE" -AFPH 1S tHee 9 SO%PE t5°8PSband is i n
the infrared range andut heéngeeontt spreckt gha bardrire dpvridi@gness - tnérared

and/ or the vi Ie rang T S d inh c¢claiml_ or
characterizgg Ythlﬁytﬁg ff?%tggbeckgggn%éndggxt tf?ﬁﬂyés%%lﬁﬁ gm 4.
The net hod wga@Baﬂﬁédp&ﬁcgﬂeonftbeaahtcnafb @pdlgomhaﬁa@ﬂgrazédr$m that the

second specteakobang) extends; f£0m QA4 AQ 308,

- acguiring a second signal corresponding to the

10 runway and to its environment, by second acguisition
means (4) placed on the aircraft and comprising a
second  sensor (12) in a second spectral band
complementing the first spectral band;

- providing a database (17) containing the

15 signatures of elements which belong to the runway or
are potentially located on  the runway - such as
beacons, vehicles, people - in the first and second
spectral bands of the sensors (8, 12), and a symbolic
graphical representation of these elements;

20 - analyzing the first and second signals acguired
and, based on the results of this analysis, generating,
on a screen that can_bé geen by the pilot, a background
image {25} of optimum quality from one of said signals
or from a combination of said signals, depending on the

25 brightness and/or weather conditioﬁs;

- detecting the possible presence on the runway
of one or more elements from the first and/or second
signals and by correlation with the signatures
contained in the database (17);

30 - overlaying on the background image (25), on the
gereen, the sgymbolic graphical representation {(26) of

the detected element (s).

2. The methoed asg claimed in claim 1, characterized in

AMENDED SHEET (ARTICLE 19)



5. The method as clainmed in one of clains 1 to 4, characterized in that it
al so conprises the step of 15 acquiring at |east one third signal
corresponding to the runway and to its environment, by at least third

acqui sition neans placed on the aircraft and conprising a thit&%éRsor (20)
whi ch conpl enents the first and secontl/ sensors (8, 12) and which is able to
supply 20 information for determ ning the nature of a possible el enent

det ect ed fr obrahonge vaikols spessirbill iteirgs , isonithéhbasirs refrethe agiggnat ur es

of el ements whichybel-Qugrlo dhe-runey.08 ae pot enti aldy-19pgtedson the
runway, in the ran%e of the_third sensor (20), and are contained 25 in the

dat abase (17379 % Hee Vithd§ &8"EFainmed in claim5, characterized in that
the at least third acquisition nmeans are designed to acquire a signal

corr espondi to. the run or _to 30,1t nvi,connment. t hrqugh_a cloud of
suspende drn%'pl etllsh.e _#e%%d mefhod cgj’tlsalc %fl?rre&ni n el %™ 530r ¢ ai %1’6,
char act er i zethanacttieat zehe irhi Fleac§bbsiftinet neegctoohpbiséd axtadde and/or a

third sensorsJdgn tsheovhgi plhe 35 range. 8. A systemfor aircraft taxiing
assi stance intended to be placed on an aircraft, characterized in that it

AVENDED SHEET (ARTICLE 19) MCSLLP conprises: first acquisition means
whi ch conprise aTther stetdenisons (8paimed fin stnspedi ralabandiand ate able to

supply a,fi r&grgbegékzggr%ﬁsr%%g@ NG Osd N1 d uoway: And B 1 Q LLS.gHyironment;
second acqukigglgnénggng umlc conprise a

5. The method as claimed in one of c¢laims 1 to 4,
characterized in that 1t also comprises the sgtep of
15 acquiring at least one third signal corresponding to
the runway and to its environment, by at Ieast third
acguisition means placed oﬁ the aircraft and comprising
a third sengor {20) which complements the first and
second sensors (8, 12) and which is able to supply
20 information for determining the nature of a possible
element detected from among variocus possibilities, on
the basis of the signatures of elements which belong to
the runway or are potentially located on the runway, in
the range of the third sensor (20), and are contained

25 in the database {17).

6. The method as claimed in claim 5, characterized in
that the at least third acgquisition means are designed
to acguire a signal corresponding to the runway or to

30 its environment through a cloud of suspended droplets.

7. The method as claimed in c¢laim 35 or claim 6,
characterized in that the third acquisition means

comprise a radar and/or a third sensor in the visible

35 range.

8. A system for aircraft taxiing assistance intended
te be placed on an ailrcraft, characterized in that it

AMENDED SHEET (ARTICLE 19}



second sensor(12)in a second spectral band conpl ementing the first
spectral band able to supply a second signal corresponding to the runway
and to its 10 environnent; - a database (17) containing the
signatures of elenents which belong to the runway or are potedtCialPy

| ocated on the runway - such as beacoh$; vehicles, people - in the first
and second spectral bands of the 15 sensors(8, 12), andasynbol i cgraphi cal
repr esent at i evm@ifiggfese el enents; - a processing unit (14) connected
to the first and secqndtagusidiit@RMBasnaAngntont hengdat abage i34k and able
to: 20- acquire the fjrst and_second signals; -_analyze the first and
second si gnaiESquifedi@nd HhakBl SFETE Festfrd BP9t RS aRfaf§sits,
generate, ormswElsr eenfihat eapnbg seemwdsporlbidnpi |wat | tiee backgapuaddi mage

(25) of opti @@en@ﬁ%hh&gnfﬂom one of said signals or froma conbination
ing on’'the brightness and/or weather conditions;

of said signals, depen e br | (
det ect the -possi bl e sgFE8ENCECERIERE LPENWERESSTE onehioth npEenerés®nt 8 fromt he
first and/ orse3@s@congesignal g1and byncord el gkeAgW tdpddia-=si gnakyges
contained in the database (17),; _inlay aqn the background image (25), on the
screen, the“§ Sf“ief:l%b?%pﬁflgalflﬁ?ﬁr g&ﬁ% 'Tlo}a(“%g) ¢ the ﬁl‘é‘?@c et

el enent (s) . £85c8dThel st empiasegp@idiety | Bocl@iem Bunwdrar actiericzedtsn t hat
the fi r?(g apdi ot second acquisition neans are equipped with a wide field

optic of at least 800 in the AVENDED SHEET (ARTICLE 19)
- a database (17) containing the sgignatures of

elements which belong to the runway or are potentially

located on the runway - such as beacons, vehicles,
people - in the first and second spectral bands of the
15 sensors (&, 12), and a symbolic graphical

representation of these elements;
-~ a processing unit (14) connected to the first

and gecond acquisition means and to the database (17)
and able to:
20 - acquire the first and second signals;
- analyze the first and second signals acguired
and, based on the results of this analysis,
generate, on a screen that can be seen by the
pilot, a background image (25) of optimum
25 quality from one of saild signals or from a
combination of said signals, depending on the
brightness and/or weather conditions;
- detect the possible presence on the runway of
one or more elements from the first and/or
30 second signals and by correlation with the
gignatures contained in the database (17);
~ inlay on the background image (25), on the
screen, the gymbolic graphical representation
(26) of the detected elementis).
35
9. The system asg claimed in c¢laim 8, characterized in
that the first and/or second acguisition means are
equipped with a wide field optic of at least 80° in the
AMENDED SHEET (ARTICLE 19)



19- horizontal direction and 60 in the vertical direction. 10. The system
as claimed in claim8 or 9, characterized in that the first and/or second 5
acqui sition neans conprise a shutter controlled by the processi@gggmut

(14), in order to enhance the dynam cs of the inmage. 11. The sySf@ths
clainmed in one of clainms 8 to 10, 10-c¢haracterized in that the first and/or
second acqui sition nmeans conprise a spectral filter (7, 11) arranged

upst ream of hheicontelpdinkaigisersal §08, iR)cHen varderatio derabieohhe
acquisition of signals over the entire spectral band of said sensor or over
a selected 15 portion of said spectral band. 12. The systemas clained in
one of claims®8 t6he1, SoWaFECt &5 ze§lRAMEHat 3% alkdeimonpti ses at?) east

third acqui sthiescteansegonnect egnse thendrogassing HALY 020 Sogptd sing a
third sensor éZO% “@{%? conpl enent s. t he fi&;% and secon ,Sensors (8, 12)
and whi cht i s7&Bre°t %up%ﬁ%a%.??WQ%F%?gﬁaﬁ EoFFEs FORdTRg 166 tHe Tfhway and
to its envi ronpentsaom weki ngl4x, posspblert codetréranicre diwe diatamieof a

possi bl e elqggn@h@eﬁﬁgﬁgd fromanong 25 various possibilities by virtue of
t he dat abase (17) which contains the signatures of elenents which belong to

the runway or are potentially |ocated on the runway, in the range of the
third sensori)20)The30st8ced hes sydtemeas ial abied oehariaghey i gedoi nothat it

al i gni ng .t he ) (8,5 12, to t.ain,gne and_the sane, of said sensors. 35
'n one of cI%ﬁ%%%é?%%%%%z %%npﬁﬂ%gé a §VicglF8F 203£§%ﬁﬁ makES™
possi bl e fr afsrofs ytefosy emeald ofoabrise4.a Thpesystemiad telrai tfed ild)one of

claims 8 to darffal agdfiiaznd o0 that dheJHReeSSINGd- (14) 12)
in order to enable the acquisition of signals over the
entire spectral band of said sensor or over a selected

15 portion of said spectral band.

12. The system ags claimed in one of claimg 8 to 11,
characterized in that it alsoc comprises at least third
acquisition means connected to the processing unit,
20 comprising a third sensor (20} which complements the
first and second sensors (8, 12) and which is able to
supply a third signal corresponding to the runway and
to its environment and making 1t possible to determine
the nature of a possible element detected from among
25 wvarious possibilities by virtue of the database {17}
which contains the signatures of elements which belong
to the runway or are potentially located on the runway,

in the range of the third sensor (20).

300 13. The gystem as claimed in one of c¢laims 8 to 12,
characterized in that it comprises a device for
aligning the sensors (8, 12, 20) that makes it possible

to obtain one and the same frame of reference for ail

of said sensors.

35
14. The system as c¢laimed in one of c¢laims 8 to 13,
characterized in that the processing unit {14}
comprises an image analysis unit (13) and a

AMENDED SHEET (ARTICLE 1%)



conprises an image anal ysis unit(15)and a AMENDED SHEET ( ARTI CLE 19) MCSUP

- 20- visualization unit (16). 15. The systemas clainmed in claim 14,
characterized in that the inage analysis unit 15 and the 5 v% li zation
unit 16 work in real tine. 16. The systemas clained in one aims 8 to

15, characterized in that the processiing unit(14) conprises neans for
determ ning the properties of the 10 detected elenent(s), such as the
nature, the sigzesliteciocatiion @wd/.or the speed of said el enent. 17. The
systemas clained in one of clains 8 to 16, characterized in that the
processing unit(14) 15 conprises neans of acquiring data specific to the
aircraft, suth astiheS¥peddl, 28| Gledd@edant of 1péBi thi%on. chgactsa iapst em as
clained in one ofcrgkai mBhé t ambge Characieikzedii: t hats t he progessi ng

uni t (14) _20 conpr-i.ses .neans .of _.enhancing the.quality of the background
i mage (25) éﬁkéq%l%ﬁa QI oF?cWSng ﬁcﬁ?a}egFggentations (26) of the

detected el enent(s), such as the contrast, the brightness, the resolution

and/ or the contrasf hetwesn sai digiaehi cal sgpresentations; apnd 23 the
background i mage. , , _
characterized in that the processing unit (14)
comprises means for determining the properties of the
10 detected element{s), such asg the nature, the sgize, the

location and/or the speed of said element.

17. The sgystem as claimed in cne of c¢laims 8 to 16,

characterized in that the processing unit (14)
15 comprises means of acguiring data specific to the

aircraft, such as the speed, altitude and/or position.

" 18. The system as claimed in one of claims 8 to 17,
characterized 1in that the processing unit (14)
20 comprises means of enhancing the quality o©f the
background image (25) and/or of the symbolic graphical
representations (26} of the detected element(s), such
as the contrast, the brightness, the resclution and/ocr

the contrast between said graphical representations and

25 the background image.

AMENDED SHEET (ARTICLE 19)



