1 System for guiding a drone during the approach phase to a platform, in particular a naval platform, with
a view to landing same The present invention relates to a system for guiding a drone during the
approach phase to a platform. More particularly, the invention concerns a system for guiding said
drone during the approach phase to a platform e.g. a Aaval platform in particular, with a view to landing
5this drone. It is known that this problem relating to guiding is a crucial problem which has given rise
to developments for many years now. Guiding solutions for this type of application, which use GPS or
radar technology, have dhyesaely beayupliogasehntOHowe ke, dpp thac pautiessap agphtationito a naval

platform these systems requisg,tie eeRtriRg.Rthis Plate i anehinR@risylandequire knowledge of the
motions and equipment thereof. nother difficulty added to these problems.to quarantee retrieval of
I|] [o]g] reﬁate fﬁag gtem or_gul (5 I
P thi [

f.
the drone relates to theh?a%rte ot {R\éerﬁosmon 6f tRi§ Grdne is often meéasured yn@ \E/i\ﬁ%cs)%CESavailability

is not guarante®bagedv@rpdieiMent in time on account of constellation cycle slips, multi-pathways,
interference, etc... It is/dre phieaiixgyotibeninvaiblaoiocsmve shasm popllamsy saidrpoibigypimgose, the

subject of the inyentign,is.a JYiem 195 MIANg & dions dtine ARRGACHANES 108 BIRER ™. In
particular a_ naval p%g%%rm, F?%:ause ?Eyto land (')gzrailﬁﬂs\IZ((J3 %Hatfor}n, C aract'erizeg?ﬁe\tgﬁgt 'ﬁw platform is
equipped with érb?ia@'%?ope indicator installation emitting an array of optical guide beams onto an angular

sector predetermined lfrenkitherhdra ahitalprabigrm revatirth ¢od poivin s iequippeid withblerbearitiadaaisition

camera conneciRiQidNapeAaPERARRANGEIRSAERNS computing orders for the commanding of

automatic fight mean, of the digne . order fo.cquse e, drone (9 followthe quide 25 beams.
According to other aspec Sorthe Tvention, b gui%‘?ﬁg Systém comprises one or more O W following

characteristics: have aligaslupeap 6fpdRE beams comprises three beams of different colours juxtaposed in
elevation from the honizaniadr 30r the satuipfdheidussbeamnaveghidherecimseadyfienseaanaddeam is

green and the “tﬂ!eoHS:RFoﬁ'i?ﬁgt'aV%Eea%J)?r%(eHR&V in particular require knowledge of the motions and
equipment thereof.
Another difficulty added to these problems to guarantee retrieval of the drone
relates to the fact that the position of this drone is often measured by GPS whose
15 availability is not guaranteed at every moment in time on account of constellation cycle
slips, multi-pathways, interference, etc...
It is the objective of the invention to solve these problems.
For this purpose, the subject of the invention is a system for guiding a drone during
the approach phase to a platform, in particular a naval platform, to cause it to land on this
20  platform, characterized in that the platform is equipped with a glide slope indicator
installation emitting an array of optical guide beams onto an angular sector predetermined
from the horizontal, and in that the drone is equipped with a beam acquisition camera
connected to image analysis means and to means computing orders for the commanding
of automatic flight means of the drone, in order to cause the drone to follow the guide
25  beams.
According to other aspects of the invention, the guiding system comprises one or
more of the following characteristics:
- the array of guide beams comprises three beams of different colours juxtaposed
in elevation from the horizontal,
30 - the colour of the first beam is red, the colour of the second beam is green and
the colour of the third beam is yellow,
- the first beam has a beam elevation angle of 4° the second beam of 2°and the
third of 8%,



the first beam has a beam elevation angle of 4, the second beam of 2 and the third of 8, 2 the beams
have a beam azimuth angle of 300, the azimuth angle of the beams is divided into a first port-side
angular sector of 27 and a second angular sector of 30 starboard from the first port-side sector, in
the first port-side angular sector the red beam flashes3vith a period of 1 5second, the green beam does
not flash and the yellow beam flashes with a period of 2 seconds, whilst in the second angular starboard

sector all the beams flashSHEFAENER OF8™S LHBYIRPANIle HiRPTmage analysis means are adapted to
deliver to the computingtheesais utifanglatwsnherbémasiscdilodedain iafostmatibsiderasgekorseetarniined from

the flashing perjgead@tReE8rf PRSI LEIRecARIRIE RNH the Repps-irf.crmputing orders to
command the automatlcilplLqugswea s.of the jr?nsee&(r)? t%dal%t(?%etgm ef‘lterﬁg,lsngvif e Ion?#éj(yp?l VX, lateral

Vy and climb Vz velocities thereof By |EJS<'9reth"%:,m"(l)J Fbwmg equ%tlons: Tthe colout BFTRe perceived beam

is red then ¥/x =S&onfsere0ipeerhgary dogs arhliavit allddhseiatrmdeatideshen ¢l 6f meeagréhé and Vzmax
being 15its maxdeaunadatedef-elimbsébasearglosititshrinDspead eletvibeans rada,wifttheeadawr of the
perceived bean&_@s%rceo%ra, then Vx = Vcruise"315 and Vz = Vzmayx; if the colour of the perceived beam is
yellow, then Vx = Vcruise"35 and Vz = -Vzmax, and 20- if no beam is perceived, then Vx =0 and Vz =

-Vzmax, and if the percHiGet882t8P e MRS oRSAPRISEIP, HRIMEUC=tNS; GPTRY S EBRAT sector is
the second starbtanthsactor pteenceipur Zndimdorihatoserteripdetaivaddten Wy fabhing periodhe

computing meajis e ddRRIG 16 ake dtAcedNhthe dvabralehffuiie orders to command the
automatic piloting means of the drone are adapted to determine the longitudinal Vx, lateral
Vy and climb Vz velocities thereof as per the following equations:
- if the colour of the perceived beam is red then Vx = Vcruise* 0.22 and Vz
= Vzmax, Vcruise being the cruise velocity of the drone and Vzmax being

15 its maximum rate-of-climb, these velocities being predetermined in m/s;

- if the colour of the perceived beam is green, then Vx = Vcruise*3/5 and Vz
=Vzmax;

- if the colour of the perceived beam is yellow, then Vx = Vcruise*35 and Vz
=-Vzmax, and

20 - if no beam is perceived, then Vx = 0 and Vz = -Vzmax, and

- if the perceived sector is the first port-side sector, then Vy = -2;
- if the perceived sector is the second starboard sector, then Vy = 7, and
- if no sector is perceived, then Vy =0
- the computing means are adapted to take into account the travel rate of the
25  platform, and
- the platform is a surface vessel and the glide slope indicator installation
equipment is roll and pitch stabilised on this vessel.
The invention will be better understood with the help of the following description
given solely as an example and with reference to the appended drawings in which:

30 - Figure 1 illustrates a naval platform equipped with a glide slope indicator
installation that is a constituent part of a guiding system according to the
invention;

- Figure 2 illustrates an array of optical beams emitted by said installation;
- Figures 3, 4 and 5 illustrate the ideal trajectory to be followed by a drone when

35 being guided, and



25platform, and the platform is a surface vessel and the glide slope indicator installation equipment is
roll and pitch stabilised on this vessel. The invention will be better understood with the help of the
following description given solely as an example and with reference to the appended drawings in which:
30 - Figure 1 illustrates a naval platform equipped witt#a glide slope indicator installation that is a
constituent part of a guiding system according to the invention; Figure 2 illustrates an array of optical

beams emitted by said if&difafiols; @ sUMMagy;sGhedalic Ry N[, SHsteThE %388 tisREateTy to?be followed

by a drone when 35beindronedednsurd ti3s-tRigiung. 6 is a summary schematic illustrating different means

integrated in a drone QRASYriRIREacKEYEem fcﬁigb'ifﬁn% Rl pdrRieRm gAY JRTH BHag A slpne during
the approach phﬁ%fe to a pla forrg{, {Jiln garti ular a naval platform. 5This platform is given the general

reference 1 in this f‘?é’ﬂrérf BRd %wara_svt%—? qrror example it comprises a landing area for the drone.
This platfortn is in factrBi§ulBFaEMEE Y iiRstaRaEEh RiETeRtME IhegIfrreloms iavpEiniReal fray of optical
guide beams ovgaaplangulaprestalpieagtesaioetdraanthe horizontal. 10For its part, the drone is

eauipped with a beamacqyigilion Camep aANASEiSsic MASBANANRIRMRERRANAL MeALs computing

orders for commanding of automatic piloting means o rone, to cause 1t to fol e guide beams. In
this Figure 1, tha™¥F &) G otidaPBURde ML RE VA FHREHR qEIIA RefipeREeAstermined R tigay of guide

beams may corngimatthree beams of different colours 15juxtaposed in elevation from the horizontal, such
as the beamys designatgdiwitathéhe drone is equipped with a beam acquisition camera connected to
image analysis means and to means computing orders for commanding of automatic
piloting means of this drone, to cause it to follow the guide beams.
In this Figure 1, the array of optical guide beams carries the general reference 2.
The array of guide beams may comprise three beams of different colours
15 juxtaposed in elevation from the horizontal, such as the beams designated with the
respective reference numbers 3, 4, 5 in this Figure 1.
The colour of the first beam 3 may be red, the colour of the second beam 4 green
and the colour of the third beam 5 yellow.
In addition, the first beam may have a beam elevation angle of 4°, the second of 2°
20  and the third of 8°
These beams may also have a beam azimuth angle of 30° this azimuth angle
being divided into a first port-side angular sector of 27°and a second angular sector 3°
starboard from the first port-side sector.
Also, in the different sectors thus defined, the beams can also flash with different
25  periods.
For example, in the first angular port-side sector the red beam may flash with a
period of 1 second, the green beam does not flash, whilst the yellow beam may flash with
a period of 2 seconds.
In the second angular starboard sector, all the beams flash with a period of 0.5
30 second.
This is schematized in Figure 2 where the first, second and third beams 3, 4 and 5
can be seen of red, green and yellow colour respectively.
This Figure 2 also illustrates the azimuth angle of 30°of these beams, with the first
sector of 27°and the second sector of 3°
35 It can therefore be understood, as is illustrated Figures 3, 4 and 5, that it is

possible to define an ideal trajectory for the drone when approaching the platform, by



respective reference numbers 3, 4, 5 in this Figure 1. The colour of the first beam 3 may be red, the

colour of the second beam 4 green and the colour of the third beam 5 yellow. In addition, the first
beam may have a beam elevation angle of 4, the second of 2 20and the third of 8. These beams may
also have a beam azimuth angle of 300, this azimuth &ngle being divided into a first port-side angular
sector of 27 and a second angular sector 3 starboard from the first port-side sector. Also, in the

different sector§aHIREMENOMAE FRURFSR afsUUtHaied Ry BRraPMR JBRdnGse Iousy @lifple, in the
first angular poit:sitdenseetae¢hehe hbeaitenzay fasthoaith seperfodfohg secomt atite tgrdeopbem does not
flash, whilst thepsgllaw beam may flash with a period of 2 seconds. In the second angular
starboard sector, all ﬂ,‘:e bt ams flash v%/ri]th g eriod of 0.5 ﬁOsecgﬂnc{. ted -Eflis IS gchetmati%ed in Figure 2
where the first, second@n '?hf)r%f%oésgmse& A A5 CHRBE 's88n ' oF rrgcf gré nany V)‘/'éﬂo%v Cotdur
respectively. acPHiEPRyGrRE O AR AIAL ARSI A e fig Ut gl esBouUsTUHE SeEesiRd tavlTRdBe first sector
of 27 and the seaandiseraisafadydglireagetreiaisteedaeeunderstood, as is illustrated Figures 3, 4 and 5,

that it is possible to delf @eaéhizgﬁﬁsl, %%%oﬂ%fwe m&%@.nc%ma‘é@ @%om@a%iraﬁiﬁ%tﬂ torm, {%y 4 causing

it to follow a course such as Illustrated by the bolder line in these figures at the junction between the
port-side and YIRS BN B A ME T POPECHOBEams2S 1 CaEdk thig UIRYLEE the drone is
equipped, as dluidératedEithe en6ansithradrepuhingacdensitwryioginergegerseratby chenotgdogrig tme figure,
whose oufgit i GRIGIRATE Dl AR NG YIRS RS SHMINGIR GERAAl TRIRIRRSS .
It will therefore be understood that this chain allows the image analysis means to
deliver beam colour information to the computing means and sector information determined
from the flashing period thereof such as perceived by the camera, so that the means for
computing orders commanding the automatic piloting means of the drone determine
15 longitudinal Va, lateral Vy and climb Vz velocities for this drone.
The computing algorithm for these different velocities can then be the following:
If the colour of the perceived beam is red, then Vx = Vcruise*0.22 and Vz =
Vzmax, Vcruise being the cruise velocity of the drone and Vzmax its maximum rate-of-
climb, these velocities being predetermined in metres/second for example by the drone
20 manufacturer.
On the other hand, if the perceived colour of the beam is green, then Vx =
Vcruise*3/5 and Vz = Vzmax.
Finally, if the perceived colour of the beam is yellow, then Vx = Vcruise*3/5 and Vz
= -Vzmax.
25 On the other hand, if no beam is perceived, then Vx = 0 and Vz = -Vzmax.
Similarly, if the perceived sector is the first port side sector, then Vy = -2 and if the
perceived sector is the second starboard side sector, then Vy = 7.
If no sector is perceived, then Vy is set at 0.
It can therefore be understood that these piloting orders allow the drone more or
30 less accurately to follow the ideal trajectory such as previously defined.
It will also be noted that if the platform is a vessel such as a surface vessel, the
glide slope indicator installation is pitch and roll stabilized in conventional manner.
Similarly, the computing means can be adapted to take into account the rate of
travel of the platform for further improved accurate following of the trajectory.
35 It can therefore be appreciated that, with said system, these means allow the
flashing of the glide slope indicator to be observed via the drone camera, and subsequent



These analysis means are themselves connected to means computing orders for the commanding of
automatic piloting means of the drone, so as to cause it to follow the guide beams, the means for
computing orders carrying the general reference number 8 and 10 the automatic piloting means of the
drone carrying the general reference number 9. ft will therefore be understood that this chain allows
the image analysis means to deliver beam colour information to the computing means and sector
information deYSRIRN8PH IR Lhifly e (BECH BRSO IPSgEHINal R RE R by RE S T8 P& dthat the
means for corfyiotaghertieyseromninaanitlimgztine atitbimalite Filaimydiveansiobthatiundniestete fmme 15
longitudinal Vaglateral My rdestimb Vz velocities for this drone. The computing algorithm for these
different velocities canrthen thee oIIoWiE) : can thgé%%?. lour of t e pe ceived bearg [ recﬂ}, then Vx =

_ tt al u e

e
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manufacturerboard tepitheatherxangidf the perceived colour of the beam is green, then Vx =

Veruise"3/5 and Vz = ¥zmax, ﬁéﬂ@fﬂ}’e %Lﬁg%&g%‘f%ﬂ%&%BW?‘arq‘P&liQ‘?ob&eaFEt‘ﬁ%\)’e‘%}'&V\éth VX =

Vcruise"3/5 and Vz = -Vzmaxt.e_%lg)h the other’hand, If no beam Is perceived, then Vx =0 and Vz =
-Vzmax. SYYRitAADe PR PURERAPSERY R R py iRIts S AL IR LB A3 M the
perceived sectawisrtheteconcstaroptra sadeesgctaird ghems\dpe-indithtmo. sector is perceived, then Vy is set
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stabilized in coidferticaalinarued to locadiiiigadRp thBycempanteraEansidagrie Hotpestimeteske into
account the rafige6fidravel of the platform for further improved accurate following of the trajectory. 35It can

therefore be appreciaieth thai, i) SA RS IEREIEBRM AW ANE dBating AL haalds siope

indicator to be observed via't rone camera, an eqguent 5 orders to be giventot

concernin§AoHYf ARSI ‘SrRERIBSPGRISEHIESIES RLARIAIN R RIGIRALPHANIHBIPYERE!E this glide
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In general, it can be estimated that the ideal glide slope can be set at 4°
This system therefore allows a drone to be guided from a contact point of fixed
altitude and far behind the platform, inasmuch as the glide slope indicator installation may
20 have a range of 1.5 NM, as far as a point where the drone is taken in charge by a precision
short range landing sensor.
With said installation it is also possible to retrieve the drone without any link such
as a radiofrequency link.
It is also to be noted that a significant improvement in the precision of guiding can
25 also be provided when the computing means take into account the rate of travel of the
platform.
In this case, the error in relation to the optimum guide path is then more stable.
This makes it possible to reduce the time of landing procedure since the drone
follows a much more direct pathway and there are fewer drone oscillations around this
30 guide path.
In fact, it is also to be noted that the acquisition and processing frequency of the
array of beams plays a very important role in the precision of guiding.
Simulations have validated the guiding of a drone up to a distance of 20 metres aft
of a frigate with force 5 sea conditions and stern sea of 45° the drone approaching at more

35 than 5 metres per second.



The determined trajectory can then be likened to that of a helicopter during the 5 approach phase so that
the visual safety controls are identical for the aviation officer on board the platform for example. Said
system is therefore fully optical and allows a drone to be retrieved in an area in which the GPS signal may
possibly be deliberately jammed or made unavailable th some way or another, over the optical range of
said glide slope indicator. 10In the event of definitive loss of connection between the platform and the
drone or in the event df 8B ShFHEIRE A5cBPRISAH A O HESiSYRIRBIRG B Fu 6o pHEREfaPige, the
platform can Felvamagestcolnpatedtivghdsoneungsenernoktivevamalesstieanritberaits estimated direction.

If the glide slope indicaigydngfallationds Piieh arscraktabilispb the taissineal kaibisdrang is also
independent of thte roll anfdapltchtorI tpe plz?tp]).rnl and b\é follpwin tr]e g%scentﬂpath the dr?qﬁ makes up
for the yaw mBtionof the’ v8Ssep ?nag'grr]\eora ) it cg "be estimated that e id8al g iosé/ss?&]oeocane be set at 4.
This systern theRsTére §ABwASe di® rRPRdere Ui dIAnsHACca RIBHRHB: FHintIBE fiisls sftfRRIdngifatRir behind the
platform, inasmstalaentierglide skoparidicatarinirllatienisaye b nay e adrigpr ofisidpdiMaras far as a
point where the, (6 aken0:Fhaes RYoR BEeAlSIon SPALIARIS RNUBGSERTBsed i said
installation it is also paossible to retrieve the drone without any link such as a radiofrequency link. It
is also to be NG Hat a significant improvement in the precision of guiding can 25 also be provided
when the computing means take into account the rate of travel of the platform. In this case, the error in
relation to the optimum guide path is then more stable This makes it possible to reduce the time of
landing procedure since the drone follows a much more direct pathway and there are fewer drone
oscillations around this 30 guide path. In fact, it is also to be noted that the acquisition and
processing frequency of the array of beams plays a very important role in the precision of guiding.
Simulations have validated the guiding of a drone up to a distance of 20 metres aft of a frigate with force 5
sea conditions and stern sea of 45, the drone approaching at more 35 than 5 metres per second. 6

It can therefore be appreciated that this system exhibits a certain number of advantages compared with
structures already known in the state of the art. Evidently, although the described example of
embodiment concerns the positioning of an installation of this type on-board a naval platform, the system
of the 5 invention can also be applied to any landing platform, and the glide slope indicator installation can
also be formed of a mobile module able to be installed provisionally and temporarily on a naval platform
or on any other platform such as a land-based landing platform.



7 CLAIMS 1.- A system for guiding a drone during the approach phase to a platform in particular a
naval platform (1) with a view to landing the same, characterized in that the 5 platform is equipped with a
glide slope indicator installation emitting an array (2) of optical guide beams over an angular sector
predetermined from the horizontal, and in that the drorfe is equipped with a beam acquisition camera (6)
connected to image analysis means (7) and to comﬁuting means (8) of orders for the commanding of
automatic piloting means (9) of the drone, to caused low the guide beams. 102.- The system for
guiding a drone during the approach phase to a platform, particularly a naval platform, with a view to
landing the same accqrdings{R:6taifrlgGhRARateriEed Jfarthettﬁéea?mmf gHg},@qobgm&ﬂmarlses three
beams (3, 4, 5) of dlfflerent coI rsffﬁjxt 0S¢ d In elevat on fro e honzgnta ) e|d3 'th:tﬁ%stem for
guiding a dronep 8urm§ rtF?(a\n%llpp & o a p%\%orm (i%gpartlcurpaﬂy aaﬁaacv%lr atlnorrr? with a view to
landing the%ani@ﬁ@%ﬂélﬁ@@@fh%hza olita ataReiREratoas Elation stvbRaRe ﬁféﬁtyd@éﬁf eBjiedired, the
colour of the segane beans @heisagrariuaindébecpledstehinedtanb@amdioiraieawin thatdkhel he system
for guiding a df%%éj%'%% ?e%PW{Ha&%BQﬁ'.SQc @.ﬂﬁtﬁ%rﬂbrﬁ%jn Qﬁ%ﬁ&?“(@'.m for al%%' aview to

landing the same according to claim 2 or 3, 20 characterized in t st beam asa eam

elevation angleBf'Stha 8BEENEPRYBNE @ﬁﬁ%@lﬁ’ifrar@%ff’éthe Co@mwgﬁtﬁlﬁ?‘ﬂﬁ“@lﬂ'&ﬂﬁ@ga drone
during the approeahgidastthe drplatforpaupaitiouldidy éhagualgbdation, with a view to landing the same

accordinggtg claim 2, 3, OrTﬂé?Q%%ﬁeF@eajlﬂ‘iﬁBaé hekeamndave apeﬁm%%thoaaq&ea@érﬁpo 256.- The

system for gwdmgt g?ne durln t & approac phase to a Iatfo artlcularl a nava plat orm, with a
icularly a _nav Ol'rﬁj‘l view_ to |an§lnﬁ h me aCCO{'ﬁlnaq" ? ?ﬁ]]
view to landing RAE'SEME ScCor | o Claim. characterlze that 136 aZimy gle of the beams is

divided into a filS@fRsieL7ge éfh@flﬂhﬂ@éfﬁ%@@%@%@é&ﬁw@%ﬁ% BeetoberstarBodrdIrdtn the first
port-side sectordifférént thieusy sirapised it diagatichrooe thegiiberapproach phase to a platform,

particularly a naval platform, \g)g?%%v*gw%gﬂdﬂadéng Uﬁ%%m %8059;5'?&&91 %ﬂgg@ Cgaﬁ%ﬁtcﬁﬁl?ed in that in

the first port-side angular sector the red beam (3) flashes eriod of 1 second, the green beam (4)

does not flash A HEDEIR AR R Radis ‘%‘fﬁ"é Helfg '89 he S8R 26K th ‘W&'aR_hd starboard
angular sector ahateetbezam s (BB, d)dlash thatfirst pearnd)fiOrBosdtonaouB of th@ seThre Hestem for

guiding a drone gysige:theAPRIOsaB P RABR iR g@ﬁp(gy,,%ﬂwlarly a naval platform, with a view to

landing the same acc rdlﬂg to claim 7 char ctenz&e in t tth image analysis means 7 are adapted to
g g ? %LI]I one UI’ reach ﬁ':;ase o a 8 d”ﬁ'{
deliver to the computing mean Sﬂln or S5 COlUF TR RIS ol sefi8l Yltermined

particularly a naval platform, W|th a V|ew to landing the same according to claim 2 or 3,

20 characterized in that the first beam (3) has a beam elevation angle of 4°, the second (4) of
2°and the third (5) of 8°

5.- The system for guiding a drone during the approach phase to a platform,
particularly a naval platform, with a view to landing the same according to claim 2, 3 or 4
characterized in that the beams have a beam azimuth angle of 30°

25 6.- The system for guiding a drone during the approach phase to a platform,
particularly a naval platform, with a view to landing the same according to claim 5,
characterized in that the azimuth angle of the beams is divided into a first port-side
angular sector of 27°and a second angular sector 3 ° starboard from the first port-side
sector.

30 7.- The system for guiding a drone during the approach phase to a platform,
particularly a naval platform, with a view to landing the same according to claim 6,
characterized in that in the first port-side angular sector the red beam (3) flashes with a
period of 1 second, the green beam (4) does not flash and the yellow beam (5) flashes
with a period of 2 seconds, whilst in the second starboard angular sector all the beams (3,

35 4, 5) flash with a period of 0.5 second.



5 from the flashing period thereof perceived by the camera (6), and in that the means (8) computing
orders for commanding the automatic piloting means of the drone are adapted to determine the
longitudinal Vx, lateral Vy and climb Vz velocities thereof, as per the following equations: if the
colour of the perceived beam is red then Vx =Vcruise'®0.22 and Vz = 10Vzmax, Vcruise being the cruise
velocity of the drone and Vzmax its maximum rate-of- climb, these velocities bein predetermlned inm/s:

if the colour of the perdaiVB8 BERTILoGBUHRA U Jersdhey/SBRIAAGH BN3enix@ Platiomit the colour
of the perceivegdtanais yellowathadatiosr\eithise'VElE &ndahBingz the-\famexa@nodling to clafmo’beam is

perceived then M&ra&@f&@a/zn thYZTTHRX iAde anaIyS|s'fME%rﬁ%er@?|\é‘?g %@amédstm&mrpmtﬁ@e sector,
then Vy = -2 erce%ed sect r is the second starb ;Orma%:tor then if no

sector is percelve'Hp%H %@Qan%( Joorg eOE Stemor Giiding'a drane unrlﬁﬁ t°¥dertoegf:]hn p%ase to a

platform, particiiemyhe ﬁ'ﬁ@@ﬂﬂlﬁﬂwmthﬁiﬁ@fw@réwIah@‘ﬁgcﬁﬁ@?%(ﬁb aeedrdiwy l'ﬁﬁdﬂﬁﬁﬂ%,(@haractenzed
in that the commutim;gtm@anfe(ﬁboa@mdﬁpmbtméaé(ﬁdmmi@@mw@trthﬁrﬁgtﬁ Ofetcryed @fér:ﬂsma;aorm. 10.-

The system for gui Hﬂ drae g é-fgﬁe\&pﬁ’a(f%?aq%f?r%eéﬂa% RIBURIR ORI (}4 val platform,

with a view to landi e same according to any of the prece claims, characterized in that the
platform is a suf‘?ﬁ%‘@'%gglé?t(iﬁsand in that the glide slope |nd|cator installation is pitch and roll stabilised
on this vessel. - if the colour of the perceived beam is red then Vx =Vcruise* 0.22 and Vz =

10 Vzmax, Vcruise being the cruise velocity of the drone and Vzmax its maximum rate-of-

climb, these velocities being predetermined in m/s :
- if the colour of the perceived beam is green then Vx = Vcruise* 3/5 and Vz =
Vzmax
- if the colour of the perceived beam is yellow then Vx=Vcruise* 3/5 and
15 Vz=-Vzmax, and
- if no beam is perceived then Vx= 0 and Vz = -Vzmax and,
- if the perceived sector is the first port-side sector, then Vy =-2
- if the perceived sector is the second starboard sector, then Vy = 7, and
- if no sector is perceived, then Vy =0.

20 9.- The system for guiding a drone during the approach phase to a platform,
particularly a naval platform, with a view to landing the same according to claim 8,
characterized in that the computing means (8) are adapted to take into account the rate of
travel of the platform.

10.- The system for guiding a drone during the approach phase to a platform,

25  particularly a naval platform, with a view to landing the same according to any of the
preceding claims, characterized in that the platform is a surface vessel (1) and in that the

glide slope indicator installation is pitch and roll stabilised on this vessel.



