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VD 2009/ 044257 PCT/ | B2008/ 002587 NMETHOD AND SYSTEM FOR Al RCRAFT TAXI | NG
ASSI STANCE . The present invention relates to a nethod and system for
aircraft taxiinﬁs? sistance. 5 Currently, the novenent of an,aircraft on

the ground W& {427 ki ng zone to its stationar5ChoTER0QR( Q02587

take-off and its return to its parking zone followng |anding are

handl ed by thewpihob. sfhespblrok bag AARyRAGTTRES N SualT STNdr i ng
means for identifying the runway (edges and start of a runway) and any

obstacles preventing access (vehicle for exanple). Thus, a human error
can cause ceid apRebahkurasrehridy ridathiss t@xiki ngephase arvhi §histegqui res
a good assessnent of _the terrain around the craft and which may prove
hazar dous. ~fHi SHERHNE pF#6t E ArE° T et ng assistance in monitoring
the rungays at airports. 20 This is all the nore inportant when the

visibility . conditions,are poor (fog, .rain, snow, .etc.). . Furthernore,
t hese poorQﬁﬁﬁﬁqq%%B Egﬁmd%ﬁ? %ebg é?édﬁ&FFgﬁfgn %%r f¥%1$¥%u£§d t he
di versi on dfrai r ¢taf tpamwitroy ckeared- o unhay sstE25i direre peitnherieédoes a

d for taii . . 0 T X
par ki ng. 2o e e T o e Pty B d0 Fu Eher by avity | MFET
appl i cati onsinvdyrheafacédneltad by nmither pisees. TVar i plusometiasdsomhd

systen§oforditrae>gﬂ' NG, a§8| St anGe have, g algeady begn dﬁi’@rﬁ@f@@in§5_ﬁq irst
type of system enpl oys caneras covering the visible range and is based
on power f ulUEAHY i es| pft iShg oot GRREAY peEREdS i HOWRY eRC 1€ i S

type of WORR0{M44epTaccedss Rt B2O0B 002281 e) .

Thus, a human error can cause certain failures during
15 +this taxiing phase, which requires a good assessment of
the terrain arcund the craft and which may prove
hazardous. This is why pilots are requesting assistance

in monitoring the runways at airports.

20 This 1s all the more impertant when the wvisibility
conditions are poor (fog, rain, snow, stc.).
Furthermore, these poor conditions usually impose a
reducticon in air traffic and the diversion of aircraft
onto cleared runways.

25 ,

There is therefore a need for taxiing assistance in all
weather conditions between the parking zone and the

take-off runway.

30 Furthermore, military applications may bke faced with

similar issues.

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

35
A first type of system employs cameras covering the
visible range and is based on powerful additicnal

lighting for nocturnal periods. However, this type of



{

systemis ineffective when the weather conditions are unfavorable (fog,
heavy rain, etc.). A second type of known system conprises two sensors

5 placed on_t he a%graft that have different spectral ,_bands, for
exanpl e an TRf$392404423%r and a sensor im the viBFb/EBLAGL00FRE7

di stinct inmages, of the runway and of its environnment, may thus be

obt ai ned. Iﬁ%ﬁ&ﬁr ist o bt pd o Bvsi pake ivmgeyehthhe hesiqiPossidl 8re
quality 10 that can be seen b%/ t he pil ot, thli second type of system
provi des forntHECERPERt {bAT0f MG2F¥r §81 maGECasd - background i mage t hen

the overlaying on the latter of the fragnents (pixels) of the other

[ di bst acl h b .. Asingle i [
thus 15 obt REHTR WV ER Ho OBGACI BECBPB il §>vi siics, S<aF bhough

t hey woul d pbdcddverrbeehesubircrent| ythal sthiangui shdlfleechy t hpeptkel with
just the fir i ma t f-ar th round. i ver, this
bgﬁ?s %?r %ggﬂp%$n§n lgfgg%@% é%h%é{ggggtgm%%ﬁ%%F

second typé of SyStéem ot “nmake 1t "possi ai n” goo 20" mage
quality forthdevpsloflewhsmade Weat kestdondi timhges havd grieat kynway
deteriorated. ;The iinyvent] ' 0 provi aprethod ; a sys or
taxiing assa?%% aﬁge%\%i cr%{vggcﬁ{ot . ga’ve %ge gggvgrrentl one , 'ZSf%r%\%g}é%ks of
the prior af®.oPhapartd ceiaglet hBagavent i bher Brateas o et Hodland a

systemjfpor ¢iaxd i R@rasphstance bhattpakes lide possi bl esdQonfr avjgle the
pilot wwth a reliable image in all weather 30 conditions, in-order to
enabl e the $V$etmt BrRI*ECEN O % FoPaPELECTEOW Peel vt hE"3SKi #éys to

its stati ofaEygPoOnd @hmagaf tiefen t sShkardisld.a tidid tSnpahki Nt ZOneor35 To
this end, and accordi ng tg a fz.r?t zsgg]ct, the jnvention rel atss to a
met hod for &% ct BFPTERXFi NGL¥5SS) sCAn® iHitH cUPpYT sESTFREPPBPLBHI ng
steps: - acgui bbsgaalkisr sdush gaal wora@spondi ngirtgl 4 hémdW@=2009/ OA4257 -

3 - PCI&I B2Q0BI 002987 which the obstacles are clearly visible,

although they would not have been sufficiently

distinguishable by the pilot with just the first image

that forms the background image. However, this second

type of system does not make it possible fto 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 abocvementicned

25 drawbacks of the prior art.

In particular, the invention relates tc a method and a
system for taxiing assistance that makes it possible to
provide the pilot with a reliable 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 Tec this end, and according to a first aspect, the
invention relates to a method for aircraft taxiing
assistance, which comprises the following steps:

~ acquiring a first signal corresponding to the



<

runway and to its environnent by first acquisition neans placed on the
aircraft and conprising a first sensor in a first spectral band; -
acquiring a second signal corresponding to the 5 runway and to its
envi ronnentW@y28e84Ad4a6dui sition neans pl aced onPSWéIaﬁﬂ@Bdﬂ@2§ﬁd
conprising a second sensor in a second spectral band conpl enenting the

first spect E?{w%ﬁl Canq PEO 8V' ddé‘g A BhASS i C%S} el g tB% Lgnatyres

10 of el enen 10 the runway potential Iy ['ocat ed on
the runway mesngh ;alsacrmcécoms theemlcﬂcersaftpe@pﬂe coppripengi rast famgt

second spectpglo bands of thespensons. LaRd;a synbol ic graphi cal

representation o ese e enen - analy2|ng the first and second
signal s acquired- aRBJUBASEE oh $PROPGsEREERSF AHIESRIGIS, to the |

gener atigng, ryQPad Sehgend hattsca@ntaﬁréﬁﬁ@n@y e sRidpla ackaskarawpd
i mge of optlnun1quallt¥ fromone of said signals or K froma conblnatlon

of said sighafss nanoﬁijealEGrBﬁFgﬁFﬁés§OQH6F§ﬂnﬂe3%héﬁcon
condi tions; sengdetecinng t teqossi b duesenearen thepiwmsay: iref eme or
nmore elenments fromthe first and/or second signals and by correlation
with the si ﬁﬁ?%r@geCEBHEaEﬁEa’in t he database; 25 - overlaying on the
background i mager oprbhediagr eendathleasynbohite igriaphi cled sephesentation
of the detegted e " | enent i ng" shoul.d be

| enent (s The ressiqn
under st'dod ¢ e%@%ﬁ‘tha%h% sgggﬁa spg%?ragggangﬁan|st?ﬁctaFFom
the first pmdesﬂihi&ye@ﬁqatb$tant1ﬁnﬁnruh@ayattesuthremhebeawunsensors

to supply ”98}%%95!@933%%6}5%”&“% £ ERGLEDT & 4 tseecflf‘rH{ e§ Lhat. .3

sensor can give a si at can be use satls actor he “of her
sensor 35 chands deofso tb@alﬁ@nagﬂﬁﬂlt¢mﬁmeéthénmﬁﬁﬁﬂ¢loggaphlcal

particular, .of L hen bt gBhness cGRdI Lherenkday/ night for
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 guality from one of said signals 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 symbcolic 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 Sensors to supply nonredundant information.
Furthermore, it ensures that a sensor can give a signal
that can be used satisfactorily if the other sensor
35 cannot do so totally, given the weather conditions in
particular, or the brightness conditions ({(day/night for

example) .



exanpl e). WD 2009/ 044257 - 4 - PCT/1B2008/ 002587 The method accor di ng
to the invention therefore provides for a nerging of the data fromthe
(at least) two sensors. This nmerging nakes it possible to enhance the

i mge proce¥Qi A909/@A48&7conput ati on tidre; rai se SPEREIBRPESYPHRSST

threshold and the probabilities of recognition, the quality, the speed
of deci si OnTb@ndmefth'l%d deQEka&éﬁbgﬂ tfcﬁﬁfal?hé' t{iéleréﬁ{éiht% M 8e b8 re

merging avoids pilot fatigue an i sconfort. us, the invention
makes it posEPBiectofgirspl djeihinheot cbBRpPEta Ul tY¢ mhgk WRRER)i s

reliable fofyd h@en@b'r@,t.g t[f?rﬁﬂphb{é ix@@ﬂﬁ@kbgati_ﬁéd pdﬁﬁk@é i 28 _@ﬁh@n%ienm €
screen: - about the position of the aircraft in the 15 taxiing zones

(di spl ay of “Bfe Wfffay PYTRELSSHST | ARESEpeICTRINF L L A odt e PELSEDI e

presence of thdentetied i cobst@acteshqmehi ghas, tpeoplg)obdientetdes  of
considerable reduction in.the ri zk? associ at ed d20 ﬁ“ taxiing. The
gt dopt 8ho

expressi on “HackGrobnb- i frunt YualSiPey e UtdePSfood
to nean thethaagdet:baf ipnaviodesartave lhast. fossiibdencispl ayef oprghag

pil ot. Depending_on.25. t zondi tians, .th i mum background i nrage may
be the i m%gob‘?%eﬁlgcﬁto%%t%gu%t %8@ %?Stcﬁglft%%'si gnals (possibly with
optim zation of certain paraneters such as contrast, etc.), or an imge

gi ven a i naf Lox ‘hese _t i ; I tipum
“mage 0 30TSLAl BB GOTERS PR A P R ep P PR ST
(near -i nfragedyprtange amithWhen theegonditidns isaveeldetds ofatred that

ni ght or i forne%ﬁ I i - §i I 5 R rapge. . Abi tion
may be appl 'Ieggtaegen i%rgjh ?%gsgé%ﬁ?g??on%ﬁ%ﬁg%eﬂ%a@ '?%usa bgng%%
priority sigrhbFelteading to the background i nage) and a

~ about the position of the aircraft in the
15 taxiing zones (display of  the runway, beacons,
landscape); and
- about the possible presence of identified
obstacles {vehicles, pecple):
hence a considerable reduction in the risks associated

20 with taxiing.

The expression “background image ocf optimum quality”
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 twoe signals
(possibly with optimization o¢f 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 wvia a signal in the wvisible or
NIR (near-infrared) range and when the conditions have
deteriorated (at night or in fog for example) via a
signal din the IR range. Arbitration may be applied
depending on the saturation. There may thus be a
35 pricrity signal (leading to the background image) and a
complementary signal enriching the priority signal (by

the overlaying of images).



conpl enentary signal enriching the priority signal (by the overlaying
of inages). WD 2009/044257 - 5 - PCT/|1B2008/ 002587 The synbolic

graphi cal ey essig Ad4opspverl aid on the _backgrounsed rpgeo68yoo2589! y
conprise a pictogram a text making it clearer for the pilot to read

the overall image, etc. 5 According to one possible enbodi ment, the
first specthhd BERBCOISC rPE¥HNIPH+ alERTFERGE 24AQT hevebedhd Spekheal

band is in thengahmdf naked angdiondthe1 Vi sbhbeikange. piQ ke axanpl e,
the first spectral band extend rom8 to 14 pm .and preferably from8
to 12 um ard?®r R ¥ecarld §§é§¥¥%l B&d éXfenBsPront6. 4TE893 PR and
preferably fowemdl8 iade 1 ¢, 15 Advant ageously, the nethod may al so
conprise_the step of acquiring at least a third signal corresponding to
t he runméy and to its environnment by at least third acquisition neans
pl aced on themrdiraft and campri ppbegiPlea tdmisetmemsos whiheh first

conpl enents the first. _and second ensor.s _and, which is_abl.e to_ supply
i nf or mat i on FO° - e e}??nn ir%gst e Flg. urlélf%faraedpors%ril%? eagaer%%h% %pé(f(grg?ed
from anong vard@usa possémd| i tsesinonthke basirs ioff daheed signafor estoé

el enent s vWﬂéggggﬂéngbﬁéé}he runway or 25 are potentially |located on the
runway, in the range o the third sensor, and are contained in the

dat abasé® The third sensor, conplenmenting the first and second sensors,

suppl i es nonsgdundant; andchergfarne dsefula1 3020 8f @LIRLHLEGN.£  Hie AnaLysis
of the signal supplied by the third signal, in conjunction wth the
correspondi ngt HWignatf e® 1EFRIETSU itFAhe Sdatabase, FirakednNi{ 0poski®l e

to confirm thediad upcef: e ehementxdehgstedr@f ap Yto 3 pm, and

preferably frem 0.8 to 1.1 pm.

15
Advantagecusly, the methocd may also comprise the step
of acgquiring at least a third signal corresponding to
the runway and to its environment 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 possible element detected
from among various possibilities, on the basis of the
signatures of elements which belong to the runway or

25 are potentially located on the runway, 1in the range of
the third sensor, and are contained in the database.

The third senscr, complementing the first and second
sensors, supplies nonredundant and therefore useful
30 information. The analysis of the signal supplied by the
third signal, 1in conjunction with the corresponding
gsignatures contained in the database, makes it possible
to confirm the nature of the element detected or apply
a discrimination relative to a number of possible

35 elements.

According to one possibkbility, _at least third

acquisition means are designed to acquire a signal



t

"adiscrimnation relative to a nunber of possible 35 elenents.
According to one possibility, at least third acquisition neans are
designed to acquire a signal WO 2009/ 044257 - 6 - PCIT/|B2008/ 002587
correspondi H§ £8°8H04438%fay or to its ehvironment BCH/FRRP0B/A0RARS ot
suspended droplets. According to one possible enbodinent, the third 5

acaui si t1 oncARaBsceAATISe @ 1 adar anghat adkhi kd 9ensord.n it bl e

range. The ra be "used to |dent|fy a vehicle mhose engi ne has
been stoppe@hrgﬁéh ﬂhﬁéﬁuﬁhéﬁbﬁ%ﬁ%@ﬁ%ﬁ$QH?ﬂﬂﬁﬁeﬁﬁ-gnature the spectral
band of the third sensor, in the visible range can 10 extend from 0. 440
pmto 0.740_um The presence of a sor %%ﬁ he acqui sition of
data in thePGFSFBIET radrge RBS pr%ﬁ%ﬁ{k%$u @ﬁ tV|S|B¥‘F|t hird
condi ti ans alaqalsatllsahactn@r;ay]s 120AREq s nfgl t@aalaiecamﬁi/aﬁpecat tlhh_e:d ded
invention relates t.o ystemfor aircra taX||n assi st ance |nten e
s 90 57k, fg Mo

to be plac&d 8ATan ki ¥eT att >t nc i Eipr | £ r 8% dgui 8PEFort Sreans
whi ch conpriidenaifiyr st vehmsbe|mqudiemgls@ebasaRmbandsanﬂpade aplce to

supply 20 gyt BSttﬁ%QQ%rgorﬁép%@“ HQaEO élﬁ& LHovay 3nd, t% 't

envi ronnent ; acquisition nean AprisSe a *Ednsor
in a secondbspdcurﬁltb@ndthbnﬁleﬁENKth lnhéﬂﬁirgﬂssbéetra$n@andcand are

abl e tolosupekxeﬁdsefp 2P Sonal @errfwmdmg tg,d N rEUBNRY agf Lo its

envi ronnent ; - ase contalning the signatures o [ enent s mhlch
bel ong to tﬁ@nﬁGﬁWrﬁlld% Weﬁ?ﬁé#ﬁ?tlpﬁcé’tfedj@?ﬁth@ ﬁbﬁwé@ls—lbsl@ch as

beacons, Ve.t@laﬁb@&ma%p pegpke usdm it h@héhrStthean\ﬂdlé;%f?ﬂgt?p%%tnrc@'tlws of

the sensors, and a symbolic graphlcal representation o hese
el enent s; are satlsfactory

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

- first acguisition means which comprise a first
sensor 1in a first spectral band and are able to supply

20 a first signal correspending to the runway and to its
environment;

- second acquisition 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 corresgponding to the runway and to @ its
environment;

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

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

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

35 to:

~ acgquire the first and second signals;
~ analyze the first and second signals acguired

and, based on the results of this analysis,



- a processing unit connected to the first and second acquisition neans
and to the database and able 35 to: - acquire the first and second

signals; - ananze the first and second S|gnals acqui %gg based on
the resul t WSf294940482%Vsi s, WO 2009/ G44257 - t|’z>'E/r e¥p8g7

generate, on a screen that can be seen by the pllot a background i nmage

of optimum quality qdxomene of %Q'Qc§é8ﬁakﬁa%rcﬁﬁpnbé Geubi Nk i pRe Of
said signals, dependlng on the bri ght ness and/ or weat her conditions;

- detect the pOSS|tﬁ%ﬁ?ﬁeséhc@aéﬁgFﬁénﬁunH%@g%f‘I%népéﬂﬂﬁﬁkeq%ﬁéﬁﬁﬁts

fromthe first and/@fomsgﬁ@n@ﬁlsgﬂai Ss Bdpila by e@r rreloat | DNchbinbheon
signatures contained_in th datab

nlay on e back round
i mage, on the screétt sy ﬁﬁBP é gr%%ﬁ?% }n?eﬁFbs%EFat?Bﬁ BECERE
det ect ed el enent (s)anddyantageioss| yontibeibne st and/ or second ach|S|tion

15 neans are eqU|pped th a_w de optic of at 80 int
hori zontal direction d%%e%ﬁothe SSléq?l aﬁseglreé¥f§%“3 urt he ¥n% e, in
order to enhance thedyman cexd tEHeme2d s ndgem t hbef i fsrsandand/second

acqui sition neans Og&npéi afsshyﬁéerﬁ§oq£5p£éfgtp nthﬁlgﬁocgﬁglng

unit. The first and/or secon acqui si tion nmeans naé cohprise a
spectral filter platkshapsreeanrotathed2bncoheedpbhaiag’ sensor in order

to enabhe the acquisifion, of %hgn%\%k@%hnﬁhqn@@% reor?%é@&r@éﬂd of
said sensor or over a selected portion of said spectral

Advant ageousl y, théjs%sﬁ%Wﬁgﬂ%kPcéﬁﬁ%ﬁ@é@latr?€§§ﬁe®@aﬁﬁppd Qéquﬁ%?tlon
means connected to dde=ProOgessiment ufit, conprising a third sensor which
conplements the first and second sensors and which is able to supply a

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

direction.

Furthermore, in order f£o enhance the dynamics of the
20 image, the first and/or second acquisition means may

comprise a shutter controlled by the processing 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 signals over the entire spectral band of said sensor

or over a selected portion of sald spectral band.

Advantageously, the system also cémprises 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 tc 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 wvirtue of the database which
contains the signatures of elements which belong to the

runway or are potentially located on the runway, in the



third signal corresponding to the runway and to its environment and
making it possible to determne the 35 nature of a possible el enent
detected from anpn various possibilities by virtue of the ﬂg&abase

whi ch  cont®™® RO P44aat ures of el enénts whi ch FEYTPIWPEHRO238hvay
or are potentially located on the runway, in the WO 2009/ 044257 - 8 -

PCT/ 1 B2008/:QQRe8¢ ¢ range1pf-d hesddi¥ d sensor. The system may al so
conprise a device for aligning the sensors that nakes it possible to
obtain one and the 5 sanme frame of reference for all of said sensors.

Mor eover, mf m;]fg:te@ﬁd izngyuailglorr&scmﬁw) d SaeI%evﬂE@RSOﬁ:OI’alCiQ}rﬁImj nixg the
properties of the detected el epent(s),. .such_ as e .nature, the size,
the 10 | oC&6F Sand?ar t“}‘?g(esspegg 8§DS§:}ib el R AP A L i Or aﬁﬁan@“%f
acquirihg datre dpecid icf tiefdieenad rismafd]l 1 suthsasdt henspeed, altitude
and/ or position; - and/or neans of enhancing the quality of the

background i mage and/or of the synbolic graphical 15 representations of
t he det ect ¢ relcoment () muste ssinheinicomaastomphiesdri ght ness, the

resol ution and/Qr the , LORHS Siﬁe%ﬂéﬁﬁﬁn iE‘hgrag?&g@ktﬁsgreé?”tﬁ’iéons
0 I ows d

and the background 1 nmage. here now fol scription, by way of
nonl i m ti ngetexcansl eslemtnalaunbenchf asodsiohl Raenbodi At $isfe .t hidhe

i nvent{@n, 1WLh iref eneNcs- tigd he, anpended: {4 aregenfigure 1 is a _
di agrammati cal representation of a taxiing assistance system accordi ng
to a first 25 enbodichert BF2Ehe Ot nPEMIldHNS idtire 2PPSLA1aI 46t drbfati cal

represent atiigQff1a dieH i10 Bssi flance Systemaceondbhgpbeiaisagond
enbodi ment of the |nve/1t| on; and f gurg 3 i,s a diagrammat.i cal
representation 6f £RE %30 PRAGE tHat SCARTGE "Yeeh By T i 0P by %i rtue

of the nethetkmrdidde Sysiem accosti ngtt othbe isgwentliien. graphical
15 representations of the detected element(s), such as the
contrast, the brightness, the resciution and/or the

contrast between said graphical representations and the

background image.

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

figure 1 1is 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 inventicn; and

figure 3 1is a diagrammatical representaticn of the

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

method and the system according to the invention.

Reference 1is first of all made to figure 1, which
illustrates a first embocdiment of the invention.

35
The taxiing assistance system 1s partly housed in a
module 1 interfaced on the skin of the aircraft,

enabling:



Reference is first of all nmade to figure 1, which illustrates a first
enbodi nent of the invention. 35 The taxiing assistance systemis partly
housed in a_nodule 1 interfaced on the skin of the aircraft, _enabling:

WO 2009/ 04485 200% 04451 | B2008/ 0025872 = a fl ush-FROUMBRO984002%87 i on,

if necessary (to mnimze drag); - sighting through de-iced porthol es;

- the installati.on of £t gughepadipar tihales 1 18si st ant @ 2hI8si e, and
projectiles and having good optical properties; the installation of
wi ndows f oftidhyiia&mpiafent ary sensors that have good characteristics in

their respective bajwdgit €y -tiiheuqeddié+ ooe@f pdethectors, if necessary,
in order to prevent dirt, ipsects.or particles in the air_ striking the
porthol es or being %osi%%ﬁg?ﬁg‘?‘gbﬂ? ana%- 9SS LEHRTE | o?lmehOfes
mechani 6al wgy=stthnt( | tghtadimgpiorlS5aidtie paysieermidepr &s€s Hawisty good
acquisiti on, @L%na? 2 ion & fér_st spectral band 3 and second acquisition
means 4 in “Yasecond e@f]r al’ band S. 20 The first acquisition neans 2
conprise a first- paridol e inGtprldwitded on ¢he noduldewls a $pectradnfilter

7, a first (%ﬁﬂse%ergcdﬁ% §Qn§<?§gcjcﬁg€dhfa5[(e§§o%%ti&jaa!rasé/tséfirgtlgr:s

Simlarly, 'secon qui sition neans nprise a second portjﬁ%l e 10
provi ded orthdier msthpectlive spedtral 25 filter 11, a second sensor 12

and anpgssoci at ed sgcond QRtigal o8ystemdd.othe fiid shospectkgl bapd 3
isinthis case in the IR range, for exanple wth operation between 8

and 12 pm SOy 49 rPGeventt Hé fpecttHCHS | R@rP2r tafdefny Nespirti al Ty
striking the portholes or being depcsited thereon; and
- geood conduction to mechanical ground
(lightning).
15
The system comprises first acquisition means 2 in a
first spectral band 3 and sececnd acqguisition means 4 in

a second spectral band 5.

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

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

optical system 13.

The first spectral band 3 1is 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
be used to detect and measure beacon temperatures
(between 680 and 1500°), particularly during the day;
the second spectral band 5 is in this case in the NIR
range, for example with operation between 0.8 ‘and
35 1.1 pym by virtue of the spectral filter 11, and may
especially be used to detect and measure runway
temperatures and temperatures of vehicles on the runway

(from a few degrees to several hundred degrees}),



be used to detect and nmeasure beacon tenperatures (between 680 and
1500), particularly during the day; the second spectral band 5 is in
this case | nge, for exanple with ope i 8 and
35 1.1 pnﬁ%g %§6§{ﬁﬁ%ﬁgﬁhe spectral f ¢tér 11, ah%g%é 2@@%2@65?83 be
used to detect and neasure runway tenperatures and tenperatures of

vehi cl es omdheirnway n{§renva fewdggrees to several hundred degrees),
WO 2009/ 044257 - 10 - PCT/1B2008/ 002587 including at night or in fog.
In this case, the first porthole 6 is preferably made of germani um and
t he secondirpotibsel &zk@ of tisapphirse. pdrttha «chi ce qfrdfeeratptermats is
gui ded by the required optical, properties (transm ssion coefficient in

t he spect? 1 9% %3n%8ﬁéefﬁ5g)Fh§uF g §8 6¥£?H5Q%%c gnf@%lsa%?%hﬁ?ties

(i mpact stTtengtheiabr adi orhe esaseaneép dmd gehdedmbyproper tégsired
(conducti on,,of .the mater] or -1 Ci Lon). . The first
sensor 8 ii?é%%éle anﬂf%%égiéun %%533&9%%f%%nt??%£§£%%%$? thg fF%%t

opti cal sysneaninl pbehelr abbycoenad) a Boltonelepc lwanthg wiebhandeatiel d

15 (at | e%}oﬁ@ﬁ%iea@t h é%gra@ni %'Erfé%{ﬁ‘éhf i @:@ﬁ%ﬁ Urgs: The nsgcogdgsensor

12 is, for exanp a sensor. In order to maintain the resolution

per f or nancd g @i} sProPRELAPEst! CEERREE I@aril7 oFheheadecdrd sensokne2 can

conprige one-ofidwreusiet eshprs coupled to one and the 20 same optic
The system al so conprises a processing unit 14, conprising an inmage

analysis unit 15 and a display unit 16, a m xer and a human- machi ne
interface.Ti2d Theritrageecapalkysigs usit Xord s dxankeld:,on dhe onecbasd to
the first an second acqui sition ans .2, 4 an e other _hang to a

r SOL ) £y d gn L
dat abase TP S at abage X7 corft ns TERE si GRaCGFEs of Y&[&Ment 2 whi ch
bel ong to deefaermiway being a bolometric camera with wide field

15 (at least 40°), with germanium-type fixed aperture. The
second sensor 12 1is, for example, a CCD sensor. In
order to maintain the resoluticon performance levels,
the first sensor 8 and/or the second sensor 12 can
comprise one or more detectors coupled to one and the

20 same optic.

The system also comprises & processing 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 acquisition 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, vehicles, people - in the first and second
-spectral bands 3, 5 of the sensocrs 8, 12, and a

symbolic graphical representation of these elements.

35 The image analysis unit 15 is abkle to:
- acquire the signals from the sensors 8, 12;
- acguire the data from the alrcraft (speed,
altitude, etc.):;



30 or are potentially located on the runway - such as beacons,
vehicles, people - in the first and second spectral bands 3, 5 of the
sensors 8, 12, and a nbol i ¢ graphi cal representation_of these

el enents. BEOTHQO?ﬁﬁéézéﬁalysis unit “18% § abl e t oPCT/ZBAR08L 002587

signals fromthe sensors 8, 12; - acquire the data fromthe aircraft

(speed, altitude, Rkegk; MZQQ%{M%%Eunged R¢AT kB20084092B87 3 -
nmerge the S|gnals supplied by the sensors 8, 12; - detect the elenents
of the scenéZ/- correlate the data deriving fromthe detection 5 with

the data fromthe database thd colcaRifds Bt hecdeireid,on of el enents of
the scene; - deternine gh% attribytes of the various gle ts aof the
=36, B sbe

scene (object |ocat{"oh;* Ectt T 28202 ofREdt et T Ubj SFTE . ) ;
10 - and yzeiwhi cheoflathe fsensahs 8atkdacan e used according to the

weat her and/or brightpess, condi tons. ;Lo det ermng the ontium imge
background or an optimium  conbi nation of the i'nages obt'ai ned 150mt he
various sensors- l18eEgrtheenor ehet heatmageudnal ysés uritte 15 vean cusse a

notor to c shutter. p i ded | L Sys vl 3.
The i mage agg%éghgguﬁ?? %@?ca%8%+§oq%% f%%? ?E%begggétr% f%?%té%’s’ 7,
11. Wth thekgeftl teps,coRtig&cH By, om&or 'nore wavel ength ranges, it

i s thus possi bl e_t 0,,R7QIUCEACGYI SF L 19BS sbAsHIrES & ent) subxbaads, Qfy t he
sensor concerned or, in“a swtched position, over the entire spectral
band. 25 ThBCEPEBLEY Uit LR6 iwcadiieceBd/on tiel Phlenpanhd Ostitd oS r st

and second agQULSkELARNBANRS Bt YnaNdiiyd heacREhetnhand e the imge
analysis unéém%?halggndigglaﬁma images obtained from the wvarious
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 also control the
spectral filter(s) 7, 11l. With these filters containing
20 one or more wavelength ranges, it is thus possible to
produce acquisitions in different sub-bands of the
sensor concerned or, in a switched paosition, over the

entire spectral band.

25 The display unit 16 is connected on the one hand to the
first and second acquisition 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 various elements

30 of the scene;

- acguire the ailrcraft data;

- acguire the choice of the background image to
be displayed;

- enhance the background image (contrast,

35 brightness, resolution);

- enhance the 1image o¢f the inlayed objects
{contrast, brightness, resoluticon, both intrinsic and

relative to the background image);



unit 16 is able to: - acquire the attributes of the various elenents 30
of the scene; - acquire the aircraft data; - acquire the choice of the

background i mage to be di splayed; - enhance the background i mage
(contrast, Wo5200%044257 resol utiom ;12 —enhance tﬂﬁ@gﬂ%?g@%‘fo‘ﬁ@"

i nl ayed objects (contrast, brightness, resolution, both intrinsic and

rel ative to the hackgr oq{gicé'gsgsa%%’; %399859542%%13F01g,- text with

PCT/ 1 B2008/ 002587 - if nece super pose synpols, text wth I ch
to clarify thécedd g ol Hhdhemeding (4 fdeesSeayes produce a dynamic

anal ysis of the _vanioyg&l E }ﬁﬁocﬁ@@e 5§38?n§ﬂ§ic_t hea3%0d afedho
di splay (hazard and nature of the hazard); - transmt a Signal that

makes it podSitHicE St o SR G, oh atUfspPa§RReafd( exilst i g R tat ed
t(r)] the @ppbﬂil%@tlia@zn)(,hatmodtarw Crmrtsb tfechieotﬂmgﬁﬁaﬁlp; Thusl, to sum ug,
the i mage anal ysis unit 15 can be, use t.o .mer t he,si gnal s, obt ai ne
fromthe two achis%ﬁ%ﬂ?nuﬁeaﬁs %}gﬁagndjvﬂé H%?ﬁﬁaylﬁni?oﬁ%l Res 9 t
possi bl e t odippddyce diheabekisphassi béensdi Jplkdy tfiory tde pebdtatebBepsndi ng

on the application,. .the.i nage .anal ysi s 15 q? i spl 16 units can be
di ssoci at ed tg‘r% i g&rlp%’lr ated ' Vﬁ‘ﬁi&’nﬁ ne an Lh%‘s%(grrlerg%ﬁ%{?i Preferably,
these units 15, 16 work in real tine. The system al so conprises a power

suppl y du 8, i h =LELN d-re-heat d an
equi pnen cgﬁﬁéétgfg%BﬁPzﬂgégg?%n%%%%%E%P?EYE%ECEP%E 136&?§§k%2%f5 so be
provi ded wi tle witixde toheecépnpnée tdidaidefdeciive ehembmos.aXB1iRgfer@nce

I's now made{.0,fd gur & Znphich 41 Lusirabgsrar ssperd erbodismnt Ofcd he
system according to the . _
produce the best possible display for the pilot.
Depending on the applicatiocn, the image analysis 15 and
15 display 16 units can be dissocociated or i1ncorporated
within one and the same unit. Preferebly, these units

15, 16 work in real time.

The system alsco comprises a power supply module 18,
20 managing the BITE, de-icing and re-heating, and an
equipment connector 1%. An equipment 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 relaticn to figure 1, third acquisition
means comprising a third sensor 20 able to detect a
third type of informaticn 21. It may, for example, be a
radar connected via an antenna 22 to a spectral filter
23. As a variant, it may be an IR sensor with the

35 associated coptical system.

In this second embodiment, the image analysis unit 15

and the display unit 16 are also connected tc the third



invention. The nodule 1 contains, in addition to the conponents 30
described in relation to figure 1, third acquisition neans conprising a

third sensgr .20 detect a thi type of infor i may,
for exanpl ,-éﬁ?é?gé%ééh connect ed Viggaﬁ ant enn éﬁ/fgigggééé?§é%
filter 23. As a variant, it may be an IR sensor with the 35 associated
optical sysi@msitidhi mes@eqndaeibedicneithagd herlaBge sanahysi s.unis 15
and the di ay unit 16 are ggfo connected tp the %hird vg.2009/044257 -
13 - PCT/f%gbﬁ8ﬁ6b25§?qub£%ui 1% o reanL LA C het T fget BRal YRFEuni t
15 is ablsriswacq) re2t hetdata obtained fromthe three sensors 8, 12
20. 5 The nerging and the enriching of the i mges are handl ed by the

conplenentarity of the sensors 8, 12, 20, the separate and then
conbi néd priceesstanofantietbegralrs chingooder:hteo iopgad zere esdondacdon for

the pilot., 10, Ihe Mﬁéﬁ&ﬂ%%ﬂﬁ thPrt%Ceesé'éﬂgo?E the ?b%’”.%s apg the
autonati c recogmtlo are as 0 IOWS. - an upstreamf| terlnd stage
(spatial , 3srporad , andpelerarpmbinglepderestilow @fd Weynehgadidninin

order to L9 extyact,olect s syeh-2616h086Lyrhel giedeforms or nore or
| ess uniformregions, and the extraction of attributes to characterize

the segnented objects; - a phase for filtering and for confirmng or

rej ectpng MeaGRNs, SHUEPLYENILheceEBi-bisen nlr @Fakind td @fial 20andathe
human- machi ne i nterface napagenent phase, with formation of the out put

i mage (whidh T He SEetOP by e hed bR | 8% ) FOW PHS frmnagement of the displ ay
dynami cs in orderan oupakeetheryisk@nngoise agent @idabl«l f ofetiberapj | ot

S?Folnsertgégh€gafyyhols. 25 Obtaining a good i mge for the eyes of the

- the detection and segmentation, in order to
15 extract objects such as closely related forms or more
or less 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 vision more comfortable for the
pilot, and insertion of symbols.
25
Obtaining a good image for the eyes o©f the pilot
involves & restoration step, the aim o0of which is to
compensate the defects inherent in the sensor or in the
photographing conditions and therefore to form an image
30 that is as faithful as possible to the signature of the
observed object. The 1image enhancement processing
operaticns make it possible to compensate the
nonuniformities in gain and cffset between the wvarious
pixels of a sensor, the noise from a detector and from
35 the analog electronics, the spatial transfer functions

(cptic, sensors).

Figure 3 diagrammatically represents the image 24 that



involves a restoration step, the aimof which is to conpensate the
defects inherent in the sensor or in the photographing conditions and

therefore tg fo i e 30 that is as faithful a 0SS| e
signature dfe t%@%g@g%gd obj ect. Thel mage enhan® 5@&%2%@&’%2
operations make it possible to conpensate the nonuniformties in gain

and of fset hat ween dche, Vl@ffi QUs ﬂl@& Soﬁf c@nﬁﬂ@ﬁront&iﬁ &Qiesesicﬁﬁéfla
detector and from 35 the anal (%?%el ectronics, the sfgag al transfer
i I

functions YTBHITLESENSHS)PTEFGET €5 SCHF agt AR RE4EI £§ FEPPESERPS the
i mage 24 that WO 2089/ 044257 ond4 -halPCT/ | B2003H HO2E8/d canrheeseens by
the pilot on conpletion_ of thﬁéi nal, ac ui%;ti on ndt process steps.

The i mage SRS TSS9 - 6n & thaRa®at ‘ékgq’% Ymi&@g% an
correspbndiaig-dimddief bast opessitbltthaquat ¢y ofageearsd grimlobt dbbedndédom

one or the giher .gf the sionals abtalped framthesfirss and seeqnd,
sensors 8, or "froma”“conbihation of these signals,” dépending on the
condi ti ons;comlomathieorot hert hanbesahersi gipptopri ateerndilrayedonl0 ohet he

backgr ound d\,ﬂﬁgﬁc' sihe synmbolic graphical representation 26 of the
el enent (s) i ch be ong to the runway or are potentially | ocated on the
runway - such as bEacéhs, idWk| Bandpedplete barPdrRgsatheedbrl f ap@s,

etc. |foapRyroprirRt epalhe rsmol kgageaphical 15 re @égn&atw&?@@cgpy
i nclude an explanatory text 27 making it easier for the pilot to
i nterpret tRPIHHYE 220N The pbr FORNBREBCREVE! s O hE sy dtEnt ackBR® di ng

to the 20 d4yivention are astkoeltlions:y -1dangel gbeatpe hama300- NFuch W de

angul ar coverage, (0. hotl gontal, and 60, ver{igal ), 8l i e, dLgPl &

etc. If appropriate, the symbolic graphical

15 representation 26 may include an explanatory text 27
making it easier for the pilot to interpret the image
24.

The performance levels of the system according to the
20 invention are as fcllows:

- range greater than 300 m;

~ wide angular ccverage (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 runway, hence real comfort for the
pilot (if necessary, with additional graphical help):

- excellent recogniticon of the beacons and cof the

30 vwvehicles, regardless of the weather conditions.

The system and the method according to the invention do
not require particular infrastructure on the runway and
can therefore Dbe wused in all existing airports,
35 immediately and with no significant 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,



25 second); - high contrast in the restoration of the objects rel ative
to the runway, hence real confort for the pilot (if necessary, with

addi ti onal g’ra hi cgl hel p); - excellent recognition of, the beacons and
of the 30 WohrROPEL 044254 di ess of t e Meat her con®TE/FRLO0B{OARA’RTem
and the nmethod according to the invention do not require particular
infrastructyre on g Junvey apde camdier eforecdbe upgdchn @dnsXsting

airports, 35 imediately and with no significant excess cost. Nor does
i nstal | ati oflGRIERE 2T SFa% adeharif Pl ex NPirovaed orRSYRPE 50N however ,
advant ageous to nount the system aerodynami cally on the fusel age of the

aircrafi, V020094044257 e RET/IE2008/002587 ;i canirast fo the
known devi ces whi'ch generate ” significant dr ag and 't Heref ore increased
consunption. The oBhepubdvantages wfin héni vares ol neloddrangport

subst antd al ;gakR i N Jeride of 13k 1t anspord; c & s etyn BY 1t ReMiual
identification, in_all weathers, _of feeder |anes, buildings and parking
zones, and &% sFYReT cadmRGSpr 6VedEATosn HHe IV D ZOREShub3Nher e

vehi cl e andshegat rikakfd GrigyRedmant -1 ehd egir&Pr a¥erpat nubsdrind g on
the ground, and _10 the safequardi ng of goods and people, hence an

aut onony i HeRBFefe At %R Bfe whi ir3% ’particularly noticeable.

| t shg_ul d al—sohbe_ Ridtred: f]iaztpﬁdtﬁerﬂlenstt alrh arﬁ'r:(mid@@_ bheﬁhéS g&wsmfam and
accor di to,the _inventian can be incorporated. in_the genera

ar chi t 66t ur €M1 P2 SHUFPIRNS it KOOy CORBPER” pPoVLST Ghs o 110TBEs

wi t hout saying trhatertdre | nvent tor | mooind 20hian t edst o pteher lendiedi Inent s
descri bed h%E%FQ%%%\i% by way of exanples, but, on the contrary,
enconpasses all the™ vVariant enbodi ments. In particular, it will be
noted that the method and the

It should also ke 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 1s 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 system according to the inventicon can alsc be used to
provide assistance in any phase of use c¢f an aircraft

and in particular the take~off and landing phases.



25 system according to the invention can also be used to provide

assi stance in any phase of use of an aircraft and in particular the

t ake- of f angiol andiopgsarases. WO 2009/-044257 - 16 - pe@l/TERs s
CLAIMS 1. A nethod for aircraft taxiing assistance, characterized in
that it conprises the follow ng steps; .5 - acquiring a first signal
corresponding to the runway and to i CLAIMB r onnent , by first acquisition
means (2) placed on the aircraft and conprising a first sensor (8) in a
first spectral band; - acquiring a second signal cqrresponding to the
10 runway and to®yts™ %O%onnéﬁ’ . bYiLEEATE acqdreiti%n ar?ega‘r?%a(%e'

pl aced on theaakeerafizcand ncamat sithgarp siecondsensorl ¢uli)gi ft@psecond
spectral5band conpl emanti.n% theff.ir t spectral_ band; Opr%\ﬂ di Qg a

dat abase’ (17) cont armng the 45 “$i'§irat Ur €% of G &meit < With Bel to
t he runway ennwaye potiento alilys | evatednoanthe pyunwayrst swchydasitheacons,
vehicles, p - ol Nt ir S t of_ t

sensors (S,ﬁ%%ﬁs e{r%& 5)%33 C!olci%: égérja%ﬁ]?%g f?egﬁgséﬁbg??%g%gf ath%%eSt

el enents; 20ensamal(yzi Ag thd frststsrard redcdmdidi gnal s acquired and,
based on the results of;ithig apakysisq 38RLLAL I A re ON-Rd S5 R ¢ can
be seen by the pilot, "a background inmage (25) of optinmumquality from
one of X&i dr8pyRal s2ndr oo o?ﬁgé OB TSI of P¥ai ISP haltsIidepdndithg on
the 25 brightness (and/ graneat her comdi tdonsra Fr def@et idtgndhes pagsidl e
presence on the runway of one or more elenents fromthe first and/or
second si gASFSREnd BYEBFrel &t4on Wit h he EFGMAtur et i ndé®h t he
dat abase (1#pmp3@mendVelil ayend o e dackgr auudi;i mage (25), on the
screen. Lhe symbolic qraphical Lepreseniation (30) ofonthe, fetectsd

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 o¢f the senscors (8, 12}, and a symbolic

graphical representation of these elements;

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
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 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 (17);

30 - overlaying on the background image {(25), on the
screen, the symbolic graphical representation (26) of
the detected element(s).

2. The method as claimed in claim 1, characterized in
35 that the first spectral band is in the infrared range
and the second spectral band is in the near-infrared

and/or the visible range.



2. The nethod as clainmed in claim1l, characterized in 35 that the first
spectral band is in the infrared range and the second spectral band is
in the near-inf rar/ed and/ or the visible range. WO 20/09/ 0442/5 -_ 17
PCT/ | B2008M0 28872/ 0442/ et hod as clldi med in cl HGR/FERR008/002587

characterized in that the first spectral band extends from8 to 14 pm
S5 4. The mgthodrmas cl akprddgl N H0e ofi .chaig® into Jyzighanactgri zed in
that the second spectral band extends fromO0.4 to 3 um 5. The nethod
as cl ai med SRS B Zq%hi hR £RE0 45he 161ER4Ar sRTT R PANFhAZG9RS so
conpri ses tfhensttep0fi4 agguiring at | east one third signal corresponding
to the runway and to its environnent, by at least third acquisition
means placed on the aircraft and conprising a third sensor (20) which
conpl en®gnt €.t he Thier sheihdd 1& ssecbadmsénsior sof8, dli?2) canadmwhilchtis Bble to

supply information.for, determnping the nature of. a_possible .elepment
det ect ed flpgll%raa%ﬁgrlvzaerq ous %g}%gi E):?lﬁ tsieecs?nd(;nSp?(ﬁiér%gs?)sano %%teené’rse

si gnat ur es fabrellederitcs 3nvhinch bel ong to the runway or are potentially

| ocated on the runway, in 20 the range of the third sensor (20), and are
contained in the database (17). 6. The method as clained in claimb5,
characteri 2ed i Fhet hagtepe ats | easimedi i aeqai sit i ohamdans! ake desi gned

25 10 AEqUIHE 1 HedNBlaLOTRESPONdI NG t91Lhe JuRY-08 @ d t scepvigonment
t hrough a cl oud of susgended droplets. 7. The method as clained in
claimb5 or 3ALRET eharct®ri 288 i t¥At SERE3thi FATHRRGEPEFLNEN FReans

30 conprisena ragata@ndher ot hikkd sensindht hebyl bl ecakangeni & A
system for aircraft taxiing asm%gnce |gtended to bedol aced on, an

aircraft, EGREMACTEriFed T Hate %% EoRpriiesatt and comprising

a third senscr [(20) which complements the first and

15 second sensors (8, 12) and which 1s able to supply
information for determining the nature of a possible
element detected from among various possibilities, on
the basis of the signatures of elements which belong to
the runway or are potentially located on the runway, in

20 the range of the third senscr (20), and are contained
in the database (17).

0. The method as claimed in c¢laim 5, characterized in
that the at least third acquisition means are designed
25 to acquire a signal corresponding to the runway or to

its environment through a clcud of suspended droplets.

7. The method as claimed in c¢laim 5 or claim 6,
characterized 1in that the third acguisition means
30 comprise a radar and/cr a third sensor in the visible

range.

8. A system for aircraft taxiing assistance intended
to be placed on an aircraft, characterized in that it
35  comprises:
- first acquisition means which comprise a first
sensor (8) in a first spectral band and are abkle to

supply a first signal corresponding to the runway and



- first acquisition nmeans which conprise a first sensor (8) in a first
spectral band and are able to supply a first signal corresponding to

t he runway and WD 2009/ 044257 - 18 - PCT/1B2008/ 002587 to its

envi ronnentWo-2eee60d4a6qui siti on means8whi ch conpPCEEIB2068£00@58@nsor
(12) in a second spectral band conplenenting the first spectral band
and are ableg to 5 sugglg a S§Q0nd signal corresponding to the runway and
to its envir3nhEnt $"Y5°888RbAse (17) containing the signatures of

el ement s whi ch bel oagctodt hevaqunwaiyt iam armeepos entindldhy 4 ooat 2gle onat he

runway - su be vehi.c).es, .10 people - in t fi.rst; an cond
spectral ba%%%gﬁ tﬁ%gﬂ%gﬁsoﬁé 88, ié), %ndE§H§§#gol?%mﬁ#hp]icaﬁaia
r epr esent at tonpbfnehnesegeltdent srst appeécadsibapdinind( B4e comhected to

the first ap §§09”%é%5%5Séié&§1”E@BgeQPQnBQnEh%cﬂai a§§nﬁ§§)an35 and
able to: - acquite the first and second signals; - analyze the first and
second signt®sibgganyedon@fat/based on the results of this analysis,

generate, on a scregn dfalp£a0 he 715eepohyatRend0 Pid otsi g hapkay ougd
i mage (25) of optinmum quality fromone of said signals or froma

conbi nati oncbPMSAFE ¥rgra £ REPent? n§Bn HRYAYhIGIght hesBOARBF6E Lat her
condi t : ons; :%oc?l@é@c:%ﬁ h}?:_l'iéots%hlﬂlgéypr ese@@@dorast hﬁle%@fa)\f@y,boﬁzehZQlF@?_ or
nore el ements omthe first_and/or  second signals an correl ation
Wth RO P e G 55 (ot e THE SECBASE AT RPRGS Oh the
background semger£25),(8n the2)screemd t heasynmzoite lgraphi gakphical

represenpatéonregonégﬁlogf %hghgggggagge%k%nent(s). 9. The system as
claimed in crainy 8 “ehafacter rzed™in ’

- a processing unit (14) connected to the first
and second acguisition means and to the database (17)
15 and able to:
- acquire the first and second signals;
- analyze the first and second signals acquired
and, based on the results of this analysis,
generate, on a screen that can be seen by the
20 pilot, a background image (25) of optimum
quality from one of said signals or from a
combination of said signals, depending on the
brightness and/or weather conditions;
- detect the possible presence on the runway of
25 one or more elements from the first and/or
second signals and by correlation with the
signatures contained in the database (17);
- inlay on the background image (25), on the
screen, the symbclic graphical representation
30 {26) of the detected element(s).

9. The system as claimed in claim 8, characterized in
that the first and/or second acguisition means are
equipped with a wide field optic of at least 80° in the

35 horizontal direction and 60° in the vertical direction.

10. The system as claimed in c¢laim 8 or 9,

characterized in that the first and/or second



that the first and/or second acquisition neans are equipped with a w de
field optic of at least 80 in the 35 horizontal direction and 60 in the
vertical direction. 1 e systemas clainmed in claim8 or

0. Th 9,
characteri 78 20094884282 first and/orl8econd WO 2BET/8B4988/002587
PCT/ 1B2008/ 002587 acqui sition neans conprise a shutter controlled by

the processifg; 40f1ck14kanisn &frﬂﬁfi_sté) §nQﬁP€@eEh%o%8ﬁrit%gﬂlie3:l of the

image. 5 11. The systemas clained in one of clains _
charact eri ZREPTHSEhAT R i k) ank] oPrd@EohE SAdFUIGH tiloh HEFapmics
conprise a spegtsalmibbter (7, 11) arranged upstream of the
correspondi ng sensor (8, 12) in order to enable the acquisition of
signals over the 10 entire spectral band of said sensor or over a

sel ec]E edl poI igmm@flfya'rt@ﬁsmt babiﬁgﬂ_d-irﬂﬁon@h@ﬁ?/@l@iﬁ@s gcl @d n@d,: n
one of clai to characterized in that .it also npri ses _at | east
third 15 égg%ﬁ%???thﬁ%ansl%onﬁggi d t%9'S he fprélessfh 9ﬁﬁit,s%ﬁﬁgising

a third sensoqui{20)iwshi afeaconptenpntset e spiecstradndfsecend sensols (8,
12) and ““'&Q&ASQ&Q'% LQ - SUPPLY gh%méékfééﬁgﬂdﬁ&%r%%5%%%‘”gatplﬁ?e
oits e t an g e 10 ter 20

runway and nvi ronmen making it possi et er'm ne
the nature bf arpessitbl erstaimenthdetegueditiom aformygnalrd ousger the

possi birhi ti VLpLUe & dajabasey (14) 5o phisch LAt al ng
signatgres %ﬁtg%%ne%%s ﬁgpcﬁﬂbéfon to t%e ?anméy or are po?%%??gﬁly
| ocat ed on Bhetiemwal, saip shectangebdandihe third sensor (20). 25 13.

The systemas clainmed in one of clains 8 to 12, characterized in that

it conprises a device for aligning the sensors (8, 12, 20) that makes
it possiblet?to Dt aPHbRE ahdl FhELESHe T afRS o fr eF £ BRBe of o alltr 30

of said sensdSactdridbe systemasicl al sedcbhpenecef o] ala®s8 thitd
15 acguisition means connected to the processing unit,
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 it possible to determine
20 the nature of a possible element detected from among
various 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).
25
13. The system as claimed in one of claims 8 to 12,
characterized in that it comprises a device for
aligning the sensors (8, 12, 20) that makes it possible
to c¢bhtain one and the same frame of reference for all

30 of said sensors.

14. The system as claimed in cne of claims 8 to 13,
characterized 1n that the processing unit (14)
comprises means for determining the properties of the
35 detected element{s), such as the nature, the size, the

location and/or the speed of sald element.

15. The system as claimed in one of claims 8 to 14,



characterized in that the processing unit (14) conprises neans for
determ ning the properties of the 35 detected elenent(s), such as the
nature, throspees/ohezshocati on andlfopot he speed pérgabdoebgoenss7ls.
The systemas clainmed in one of clainms 8 to 14, WO 2009/044257 - 20 -
PCT/ | B2008/ 002587 characterlzgggyn t hat the roce55|ng un|t (14)

conpri ses ﬁ%%ﬁ%cB?rééﬁglrlﬁﬁ d tépeEﬁ?lc ko T?ﬁ?l%grcﬂHF% sueft’as the

speed, altibmgdei apd/ onepasit bon. aEqﬂlﬁrliElje Syﬁhems@éc@EaIcm%dol nterae of
clainms 5 to, 15 har ac erlz%g |g t hat qg R ﬁpessgg% unit (14

conpri ses freans?h ’eﬁHS cffig -t'fie 4Gl t ¢ -of &t GiHbe (25)
and/ or of the synbolic graphical representations (26) of the detected
el ement(s), 5 S”théo e}ﬁle gony 1%% ed NG, b{;hghto’}esél 1R reespl ubizon
and/ or ° the tont rast meen sai d graphica represen ations and~ "the
backgroundchaageterlzed in that the processing unit {(14)

' comprises means of enhancing the guality of the
background image (25) and/or of the symbolic graphical
representations (26) of the detected element{s), such

1¢ as the contrast, the brightness, the resclution and/or
the contrast between said graphical representations and

the background image.



