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RADAR SYSTEM FOR Al RCRAFT The invention relates to a
radar systemfor an aircraft for in use at |east

waledoeasiony anot her ai rborne objected within a PEnNDEN06/000272

surrounding the aircraft. Such a radar systemis known
and is used by mlitary aircraft of an air force. The
known radar syst emrRBAR &peitHMeFOR HI@gR&HN ng t hrough a
region that extends over a distance of up to 150
nautical mles froman aircraft using that system The
systemis used to detect another aircraft as early as
possible, not with the aimto avoid a collision, but
rather to allow for determ ning as early as possible
whet her the detected aircraft is for instance a

host i | ircraft. th ds tq be t ted .
ai o af HEBYORHAD BEIAR B &anda &<t Pan Rt BBt fgn use at

155)&%1;5@5@@5 af¥ @M it orn@ RN e PlvitHiaNS M dibh @arﬁdxfmﬂg the
Ignal s which reach a | ong distance and are stil
zﬂﬂuaﬂxable after reflectlon An antenna of the

transm mechani ca rmve for jnsta
ot at 6, ST TRAHL 0&4 i Ytes! BY Poibgpsalgpratt of an

diPEGCE: S’I‘h@l&n@wﬁ G < ERRY ‘f% é of Efa&ﬂir?gqﬂﬁ‘ougﬂea region

transmtter al so be arrange ectroni cal
thed l@xﬂdﬂdsmea dxﬁtamfeejfegi towd Smnmtmalphylss Ealm ot atrcumﬁt using
of the antenna itself. However, ot h, cases zonges of

that sygem. grhe systamrisgiseddn defec) A9 & airpraft g geslysagpossible,
I%%t%@httﬂg AR89 did %b%lﬁélbnt% GEr t@gllb\?/tfgf' Qeter n%x?nng as

akes sone'tine to o rmat1on on the possi

Qrgsanpessibleanhttier the detedtéd bivctdfe is g ipRtaer Dhosikgircraft
the aircraft. This_is usualléklon ger than severa

thaé areds tobe saragted quancirantridet cendadissrred yheirpnsmitter of
tfho Medd I SrE A é‘ﬁ%?x{nl ig ﬁ?pﬁﬁ%&%?ﬂg ml%& Vét?&?% si nals Whlch reach

Hspect| on of g y vo

4 1onlgNBisiince laaid ard §tilll Setdetlble %ﬁ‘tdr\i@ﬂ@f:méﬂil €Ah &Vﬁ@ﬁh@ Bf the
to provide a radar systen1that i s capabl e of providing

t&@e@n@é@mma mephawirally movea faransigncetiobate; he apdg transmit a
f.eed- t he above-descri bed

REATIALG A1 7ppBe BB bt 1 S T E R GURtP L e Tapgp The

t%ﬁﬁ&xﬁ[ﬂtéﬂ"ﬁfayaﬁ@@ 'b@'a@gaﬁébd fb?elb&‘f@ﬂﬂ:hﬂ? se&n A1 AR of interest
SySt emfor an aircraft or I n use at east detecti ng

wrthotiea @lhwbmah eotalbjomcef thietanitannaa itsgliohlosweveoumdbaty dalses zones
o%lnrﬂ(;:errggtt are W1 'il?rll 21 stcg% osf%i}‘? tteenfnfporamly addressed. Given the need to
scan all the zones of interest, it takes some time to obtain information on the
possible presence of another aircraft in the region surrounding the aircraft.
This is usually longer than several seconds. As a consequence thereof the
known system is for instance unable to replace direct visual inspection of a
flight safety volume that surrounds a flying airci'aft.

It is an objective of the invention to provide a radar system that is
capable of providing feed-back to a pilot in a faster way than the way feed-back
is provided by the above-described system of the prior art.

This objective is achieved with a radar system that according to the

invention is a radar system for an aircraft for in use at least detecting another
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conprises at | east one subsystem conprising: at |east
one transmtter for transmtting an el ectronagnetic

w@ewbal®dgnal ; a phased array of receivers forPCT/NL2006/000272

si mul taneously receiving reflections of the

transm tted probe signal and for generating receiving
signal s which each represent a received reflection of

the probe signal; and a signal processing unit for

aprboces shjegt sadtingf raghen perwiuwviding shgantmif,orhetsiaithe system

i nformati on about det ected ai rborne object, withi
CPRE g 50 PG HEH S SO RP PSR (L IRt prResaidhor for
tSHRSYRES dr?e]%f;i!’r@ ebi@ ﬂrﬁ?@%f@nﬁal;%g?ﬁt affaylFeceivers for

transmtter the probe signal suc e probe
sihghahecuslgnecavirgueflettiopns ef st tramisatitted bhé istgnasiltand for

respect to the aircraft .and erein the subsystemis
SRPPEATIRE RS HRE Stgnaly Whidheagh TENESPRad éaceawiyefgctmn of the

NELLS. [ [ -

PEFRE AT AlEa Ll OB LGRSO TRENRE MR o BAE Decciving
sipytadle foredaainngdnfenidi®on abent a detdetedeairbeneal cipgect witdlin the
that it is capable of replacing_a visual inspection.
regensigRAInEpg dhs sivrgatinherein the shsyplgsy 1y arranged to

det erm-n Lr ' rel.ati . al {cr af Q
R e s b APu el tRe ol Rl ] ot Brobe

si%{aq%@e@ﬁsj ¥ o of iMe1RL6 WHiON iO§tatleewiBtesh@d taithBahif@aft and
object within the zone of interest. It follows that

vehrresn frabulpivsteanss agranded toedeteetdnt means i thapbosed prray of
det.erm ne %he di riacti on,. t hereby obvi,ating,the. th f
TREITES] 1y Pt oEnal Plassryiapdie i at ptituhg ghiscEin the zone o
ihfr8&te SThisWMlicas 4 eadsr §RtamSARVrHALab Theahiaitiéd td BE developed
direction. Mre particularly, the signal processing
suphtthabitdscangels afoepkbeiny givisualinspdopion. beam f or m ng

in order,to.be .able to determ ne the direction . . )
el ati vaESIEN RIOPRTSI Wy e TRaBEFLEq lgherape a direction

rERGRIVRIHeB it G, BHn? WHIERALRS tioWthE Rebedval ¥&Mdction originates,
sultable way to arrange the signal processing unit to
idespectivecoftthe pisitémt obHrhe detesipectirb@nefoljéd widhint tlonzone of

.0f the d?tlfcte ai i}borne object wthin the zone of

ip{aresledt fo Wsp‘g’rattit g signalprapRssinGs URK Ay Meagl ngtagtaneously
; . . . S

A S ST

szanehekzohablirgstest, Whicholiehds $o ihdow dessvinaga tidmadf thile direction.

all tinmes that zone_of . . o
More particularly, the signal processing unit is arranged to use

digital multiple beam forming in order to be able to determine the direction
relative to the aircraft, from which direction the received reflection originates,
which is a very suitable way to arrange the signal processing unit to determine
the direction irrespective of the position of the detected airborne object within
the zone of interest.

In particular it applies that the at least one subsystem is arranged
to transmit the probe signal such that the probe signal continuously covers the
zone of interest. This offers the advantage that at all times that zone of

interest is monitored for the presence of another airborne device. Such a
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interest is nonitored for the presence of another
ai rborne device. Such asystemis capabl e of
w@oemwbitsneousl y providing information onto a pi | BET/NL2006/000272
Hence, the information is provided in a way that is
much faster than the way in wlich known radar systens
provi de such information. Nowadays, the safety vol une
surrounding a flying conmercial aircraft is controlled
sPateummpaible bf ediftiguceiy pedviding infétmatien anto eibwoHdnce,
collision, These ajr traffic controlhe S arﬁ pr?vided. .
the iformpgionasitgavistsdn a way phatsnmachiagter thapthe yvay in which
redet ey ni ned zone of I . This information is
k%ﬁ%@ﬂ“% rﬁﬁggﬁg?é%?ﬁg%%g?@géﬁpp%g%%% via radar systens

whi ch angvweldaial etk efetyeolantundranadivy & flyimn coramdrbial
zone of interest. An experienced human air traffic ]
atxemaftGk centriofed dyhmmanfainbinttie conigolipes Withgie aim to avoid

S0, e AR A SRR ot 1
pRb MR RIFRiArh AT iRl 4 phdllele@h¥RE 7RRBOIAMN hitep@iel THECIformation is

Research has shown that the effici enc:%/ of an airspace
besed dnbheideteciat obiigmlanesanial sadar sy afeney whicharesituated on

PSR SRR S e AT R B SRR
t?é(ﬁfc%hh%ﬂ@!?'iﬁ Raphble dF nfdBidriRs ehoHot ot ¥ ding of about 30

ransmtter that” continuously transmts a signa
ad et 4t A giviemf monedntan tabeuThistlaspositributed Whe magimum
ai rcr af ?re | so provided. with a rigei ver for
I’r"é@b‘?]‘v?é@ Qwakle Argat i@ & givepA06iAftaa BYPaLer
ai reraf tRes?M(i}f‘h&g }Eﬁrmm %HQHJCI?E @ftfiﬁﬁa'ﬁéytdf 8 £eksadeBuld be
position of all other aircraft that are using sane
igiprepet eignfficdritty hifiaireraft wdre shemielveatcapableadtsafeguarding
aircraft should be capable of avoiding a collision
theirrsepayaldenéen 2agVeR #uspPage.di sadvant age of this system

i s oy dE 8P HEb TBhpelidodRRERET ol bl R AL A Bt axe

This sys y wWork satrstactori
ot dedlwithrLteaisnipRd that fortudi il yeiemitsanignalsoonbaining

a system cannot gradually be inplenented. This | .
igéminatitry abewt 16 positiea. ) aPreararafi axeralso pyevided with a
R L R I T G
dhiotd at ayitehie tifiRe tREBbsibMALFRAI StheMtaircraft that are using same
airspace. On the basis of this information each aircraft should be capable of
avoiding a collision with any other aircraft. A disadvantage of this system is
that each aircraft is dependent on other aircraft. This system will only work
satisfactorily if all aircraft are equipped with such a system. Hence, such a
system cannot gradually be implemented. This seriously inhibits the
development of this system.

A radar system according to the invention can for each aircraft be

put into practice independently of the time at which the radar system is put

into practice for other aircraft.
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into practice for other aircraft.In fact, as a radar
system according to the invention can in principle

w0 epbasm®oa vi sual inspection for a zone of i ntRPCENL2006/000272

a region surrounding an aircraft, such an aircraft may

also fly according to visual flight rules under

ci rcunstances in which visual flight rules can

normal Iy not be applied due to for instance bad

weat herIncfact,ussd and@ssystémf elcbaling tth ahe amveaitiar edn in principle

equi pped with a radar system according to .the )
rapieemt viakaysirestionder arroae s inlsrestis 3 semion Fugppunding an

airfiel d, that.i r . : A .
bbby iy R RREAERYS 0 Vi IBERE afles undor

cive@hBincet i€ WHERRER& ] dlibhiriles chhaoapplliycadti lenapplied due to
visual flight rules. In other words, a_consequence of

forhimsiange hridomeather siicuzmstanegs. hufpblow sgtahians pgripdt payivped
1qw b hab] e.al her. ¢j
Tt S R R L s

125YE b & ThaGeRE1E thGt P ohReapPoarhalle oadthel Bhad bhgbplytng visual
repl ace visual inspection, the radar system nay

flightt abésy apel Hyysl 8y voeruweabhercizdumestabees gilew for the

ned ai. t | trolled t
AHBFEH POSGRL T e aRaEet RAtTs ot p S e’ ©
i%%l?ﬁggisitﬁaf 894k &8 nBIHRRREirfRIdMdaly R BeHPpro8ehable also

below, a relative velocity of an aircraft
witegsweadthen citcanzstascesf wonldenasnaliindot ellbwct i ng t he

probe sjgnal, can be derived froma receptio f the .

ref | ect FBRISFMONEL PYGAYER asiagas sy stem BFCE RSN Ingniion can
i i t QLA ion €hd L hEafisuBGbiyPD
i PR AY S AR IR dPichl ot BYER, GR% D EpJhunabiFbe
agblied ahtunnhhsed asuerel. Sheli vanzonedcaverddmay ¢tem be so well-

probe signal has continuously a, predeterni ned shape. .
capieoHadi dpe 49 epphcador pé the sreentions fhat %CRT%WFJE f are allowed in

tint a zone of interest that is static with

ré%@%%cﬁgﬁgk¥he aircraft. In an enbodi nent of a radar

syst em agealihddiscasdddefvirtivaridlon, & helaatvel wasditypokan aircraft

subsystemis arranged to transmt the probe signal ,
phessnign dhe gpne afinterestirarkieflerting thenaake signalpean be derived
detecti on.of aireraft present ,in.the zone of
fragp &rgsootion phthgrefestion FiBRERNPASIBHAL Dopp! er

ef f ect. In an embodiment of a radar system according to the invention the

direction of the probe signal is static relative to the aircraft. This ensures that
a zone covered by the probe signal has continuously a predetermined shape.
The radar system is therefore capable to monitor continuously a zone of
interest that is static with respect to the aircraft.

In an embodiment of a radar system according to the invention the
at least one subsystem is arranged to transmit the probe signal having a
constant frequency. Tl;is allows for the detection of an aircraft present in the
zone of interest on the basis of the well-known Doppler effect.

In an embodiment of a radar system according to the invention the

at least one subsystem is arranged to transmit the probe signal having a
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In an enbodi nent of a radar system according to the
invention the at | east one subsystemis arranged to

W0 e@ndsiov4 t he probe signal having aFrequency MUNB2©6/000272
Conti nuous Wave (FMCW. This allow for the possibility
to determine on the basis of 8the reflection of the
probe signal, a distance of an approaching aircraft

present_in the zone of interes n_the prohe signal .. ...
Frequeney Mpdatetpdipeniianae WEei (ﬁ%ﬁ%ﬁ@l@ i‘]&h}btﬁ?r the'possibility
i gnal . the..di ) . j
S N i R T R
ap%ﬁ‘()ﬁé}ﬁﬁﬁF&ii‘orafttpﬂeﬁerﬂﬁﬁsﬂﬂ&_ wrlemfdetdrest.t he track of the
approaching aircraft. It is then possible to calculate

the O 6§ben the prebatignpbison fiequenty modudgdimatipysarave
(AR 9 M BtRE Y o ARG g RE i Gonh BodPimgyeg. When

a hiif e aasdilloH e MOWIshR el dreagtriedeudfit ihposiliietetdenire the
of a radar system according to the invention_co

ri ses
tracls of the sppoachimnainenatio It inshesppessalietts caical aigdl Sé]@,sest

P YRR anH S (AL 2o e R Hp SRR,
arft?-'ceilis\{&k Yo SR aRr&Bsh BaRaPBc€0at Biy2Rd pivta rel atively

ow supply voltage. It is further possible that in an
enbodi ritreferatblynthatansmittes of Soe of Hiasg one of hee subsystems of a
invention each.of the receivers of .at |east one of th
raggB sy SHERSCEBRE §%B}f Q}Vﬁ&tlé).ncqqpiprrl%e@ear \s,@.}ci siQLg gr?xhs(gnﬁter. As
oﬂli)é g?.fto %@oﬁb&@ & 1B, WhEH MRfusreth hevh E@ﬁ}glﬁ voltage and are

_ Y cheap radar system according to e
gdipraliyicxpenSivehsdidighee thinsmitees vee selativehoechdapsamhcan be

used in portable_ teleco ni cati on devices such as a
enpygided lphaseladnely vnaure SVQi}ﬁg@h are operati onal

withina i%"iﬁgftlhgﬁ ?)g%sgtg‘le%ta‘ﬁqﬁ K dAbGaRE &I X dar system

enbodi nen system according to t

addd¥&itlgl torthiehiaveatian eayls bethe comivese st at plast ahe tof thé
subsystens for nonitoring a first zone of inpterest iln .
sulyterns comprisercsiagte dia raceivendlse the up at serksinele chip
i nterest, that i I: r [ ' : . .
B b ERNIow Bl 4R IF oL PP Rt R Bl LBHUnaRgat® ihVEition.
Sath 6haflé chiprRbhRls WS £, inktarice Weddhoetdlde peloeotiendnication

safety zone in a region surrounding the aircraft sq |
deviaes suclcay errgobiﬂqeepg@gﬁ and in devices which are operational within a
wireless LAN network.

In a preferred embodiment of a radar system according to the
invention the radar system comprises a plurality of subsystems for monitoring
a first zone of interest in front of the aircraft and at least a second zone of
interest that is either behind the aircraft, above the aircraft, below the
aircraft, or sideways of the aircraft. In other words, it is possible to provide a
safety zone in a region surrounding the aircraft so that it covers the most
vulnerable zones around an aircraft and in which another aircraft could fly.

This invention is also related to an aircraft provided with such a

radar system.
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vul nerabl e zones around an aircraft and in which
another aircraft could fly. This invention is al so

WO 2doatiz®o4 0 an aircraft provided with such a rBCENL2006/000272

system The invention is further explained on the basis
of an exenplary drawing, in which: Fig. 1

schematically depicts an enbodi nent of a radar system
according to the invention; Fig. 2 depicts

schemat Thalihyentior nhfdithenexainedmet Hodbagsis of dinragenaplary
t he.i nyent] .Oﬂ; Fig. 3 schematically depicts a

dtRuins dBOVRISof t he enbodi ment of the radar system

shown i (@;‘é%:.iﬂsc}i'ér?ﬁ%iﬁaeﬂfd e&scatﬁeﬁl%%a{mhﬁafua&éﬁ%gtem

the enb ment o adar system shown in Fig.
aacerdhigto Ethalapieattiongchematically a result for an

aircraft _that is provided wth an_enbodi t of a .
r adar S%‘g ezrhgg:@g,s,%q &uttg:at AR f Frgﬁp{ng appethod according to

L Ng:like parts are provided with Iike references.
tglégf.%é}&aée%i cts schematically an enbodi nent of a radar

syst em g, Siscladmeatiedlly depicisn usrlifitatieast tlet@bbiirgent of the
anot her airborne object within a regi on surroundi ng
refar aystepnshownandiigctiaft may be an airplane, a

hel | coDlg 4 A.EERPEI & bt 0! AL ORI EGL dRe DG dar

any struc®ure or deviCe S € omagnet |

syenakhewnandrizag; gadse an acci dent when col i ding
with the aircraft. The system conprises at |east one

subsyst &ig19 dehists stheyatecally @ sepilt fesamn atceql$ dhet & provided

2 S OB P T LR o £l SO CRIRINEL L PRSP, hanBlod "L
for simphtREeRUNiNg 1REGartddrd Bidveddd @ith Bke kRrences.

transmtted probe signal and for generating receiving
si gnal s Rigi tHepmth sclomaigenly anleergm'dw@nte heathpaygem for an

t.he probe signal,. The sybsystemis.grranged to.,,. .
AFEABPE TR neat Qg ARQTRC BRDYHE SRSt aviLhigyfaFogion
SHFRINAE the GR¥GRS @ zone of interest that is static
Wth respect to the : :

An aircraft may be an airplane, a helicopter, a zeppelin etc. An
airborne object may be any structure or device that reflects electromagnetic
radiation and may cause an accident when colliding with the aircraft.

The system comprises at least one subsystem 1. The subsystem 1
comprises a transmitter 2 for transmitting an electromagnetic probe signal
into a zone of interest and a phased array of receivers 3 for simultaneously
receiving reflections of the transmitted probe signal and for generating
receiving signals which each represent a received reflection of the probe signal.
The subsystem is arranged to transmit by means of the transmitter the probe
signal such that it covers a zone of interest that is static with respect to the
aircraft. It is for instance possible that a transmitter antenna 2a is attached to
a nose of the aircraft, that the aircraft flies in a direction F, and that the
transmitter antenna 2a sends in use a probe signal that is substantially

forwardly directed into a zone of interest, such as a cone defined by lines Z.



10

15

20

25

30

aircraft. It is for instance possible that a

transmtter antenna 2a is attached to a nose of the
waproensfob4 that the aircraft flies in a directPORNNE2006/000272

and that the transmtter antenna 2a sends in use a

probe signal that is substantfally forwardly directed

into a zone of interest, such as a cone defined by

lines Z.Once the transnmitter antenna is in operation,

Qrve the dnsmsrhitiergaaienanna id @pesationd, the chamdoatbing axbeada 2a is

with respect to the.aircraft. The zon interest, as

ngk mpes n@fﬁm rﬁgge%@l g%%%‘i%%%lﬁ@@%@?ﬁh% Fhen interest, as
i tys . i Sj f - Ei ' .

SSEREARY Undh2 IRUBPANSLSHEAS UEOTE i, Do i

fidie Rigr cimlite tHh direution of €he psolar sighgleld dtatit raladivet to the
t he Er obe sjignal such that_the prohe signal

agesRRitn B SnhSYsdoBrYy i§ arpangerho BrRISHk pe probendgpabsych that the

) ' [ i ' conprises a
pzé%%%gbéﬁgﬁﬂ@%ééﬂhkégaggﬁﬁggggeg??é%r%#'receivers
ar r angedhierafar epsteal Schldn g0talNdepithal SUPRY It @Mprises a
further conprises signal processing neans to be

subsyttemel whiele has prighasededrray of secgieerd eyyrangasl B8 rows and 16
C I SN recei ving antenna 3a. and _an el ectraon

cgftiine Mo sFoit e gt bes ey PGSt pirdtisde be
digeulsb&l BitbBYBhE MR celder¥d drdhdepfittedrastddaip@dink@afdceBAflg antenna
recei ver 3 should be present in each subsystemto

Jenablent ¢lecwobydewment KX érdeansiheripg asesivmepsiganls further in

irb bj.ect..i h f int t. .
B RGP P A0S A S S S BBl epeent m
bR sGBEE 8 10 BI18 thakubS§Rttm! 10 JtEQHEG) R s h P irborne
present”. The signal processing neans, to be discussed

obgtotin dhe zame ahgddrdsor Holtesrentmgstiablieh mediresticof ofhan airborne
detected airborne object to the ajrcraft .in at | t
dsriseaunesit ioriheprar diaBloreshthleaibbye tr%‘iﬁl‘&‘%ifﬁpﬁ_&ﬁoé’i‘g Bgpresent.
3 I r . .
AR ROLAPELS, 00 IBESLA 0By ool LERAR Bl obtaning
ihfoansatida e a deteebsthaizboind blgbctsiohidyestiednaftlineaislegstibne

TN T TR C
rg?éﬁ&t 4 %ﬁéd&fé)% %ﬁhter}ﬁoﬁb rs?%ﬂl&hbpisat%rahgﬁl%teavtﬁf th& transmitter
I men ons. shown,” the r&cel vers are arrarge

AMtbAnd esifebht bGb@atEmOThersigedqidtdigin®neans, to be discussed
predeterm ned pattern that extends in at |east two

latarensd arrengpd foxohjessing mfumatieneha detedied piberve phject
rggaaléciven é);ﬁrfulggaii%cq%ﬂp fnegtefe%rs we (ail?lg}lgi%{’lg. X tsﬂoxyvrel,s & }"ecte?vers' 3

are arranged with respect to each other according to a predetermined pattern

that extends in at least two dimensions. It is possible that each of the receivers
3 is within the predetermined pattern with respect to each nearest
neighbouring receiver 3 equidistantly arranged. Preferably, such a distance
corresponds more or less to half the wavelength of the probe signal that is
transmitted by the transmitter antenna 2 of the subsystem.

The subsystem 1 comprises a signal processing unit SPU for

processing each of the receiving signals for obtaining information about a
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nei ghbouring receiver 3 equidistantly arranged.
Preferably, such a distance corresponds nore or | ess
wa 200basd0o4 he wavel engt h of the probe signal the€T/NE2006/000272
transmtted by the transmtter antenna 2 of the
subsystem The subsystem 1 coiprises a signal
processing unit SPU for processing each of the
recei vi ng) signal s for obtaining information about _
cdedected taarbaxnevbievt vgbljiacthewegimsuireundyigoihe aircraft. Signal
surroundi ng the aircraft. .Signal processi unit,and .. .
DGR POt RFRaL RFeceRs e i anE AL BRI ggalby Hoed in this
doRiFicapeal fi cation. The subsystem 1 may be arranged to
convert for each receiver 3 of that subsystem a _
r ecei ved'lensuiloaystem df hey thecarrghgedto converhfai egchateceiver 8 of
efl ectign signal.. hown ip Fig. 1 for. this.purpo .
eropecdruen toriisbaadiopbR e herit sipopiala s Jiiy Selfection
NAlAGHRrE B Biglitt B tRRAY@/o8E b AP ceidiCofTHRSH LSS
S?gnrr%y fSurther con%ri se a ourI{Oer etrans(%eér mer (FFT), one
fubisyBast cobmprises anrandégueriandigited wngettat (ABQ)ethe eabsystem 1
signals of all the_receivers 3 of ubsystem The
raaygufﬁ@wﬁmprb%e 1 eum‘t@&ﬁéﬂ%%?éﬁb?% PeinE Qden
t%%ﬁsﬂﬁcﬁﬁﬁ% LRE dRdit %ﬂ@@@&?@féﬂa@@of‘ép%é‘gécefi@é@é YerHQ
e recervers 3 e subsystem may further conprise a
Sdisgstedti. The ofitputtgedtofiibe dET bemipaiies inforinfaeiomd it the
signals of the FFT the presence of an approachi n&
direqtioat of e mnoashmgr?ér%%%ﬁe 69 theygecgpynrs s Aihggsubsystem
[ t.r Lve Y : ¥S [
b en Sy U b D Bt tyg AR ERENARKATAL Gheput
abnaRGTithe BB bhesentqBahnRPpPeesdiing aiRaal well as the
alrborne object in the zone of interest irrespective
directinn plidiet apnrosthingaingrafioralativptethe vefetters s ddre yubsystem

located with e zone of interest. Ln thi .

tshBa et PP Sisve sl iR thied iy Gaeariveppand the

5i§ﬁaﬂﬂgfo%6§éiﬁ@ & diY RirbOrhd8bRet &1 Bd zodd HMYeGDirrespective

direction the received reflection originates,

dfrthe gsittiow ef dfe airbomesiljearwhbicht dhdeadtas datager wiitlborthe zone of
i nt.erest. .l n order

.obj ect,; wi,t.hin.the zo of . .
Bt eehdn s Ritiod TP §h b situguprsing bl ddaguine the
diPedtith FH19tVE ko THE hidelSrc Peam §BidH dFe QYo B '?ec%fvetdhl%ﬂection
FFT. It Is, I-n this enbodi nent, unnecessary for the
orégiahvey, srigspeativer oftthe peisgial ofpthecésstted ainhdrnembgednwithin
he zone of int ?r esta. The subs¥s.t erg1 nerely "stares", . .
qopevggﬁg’terggt. n order to achieve this, the signal processing unit is

arranged to use digital multiple beam forming by means of the FFT. It is, in
this embodiment, unnecessary for the receivers 3 and/or the signal processing
unit to-scan the zone of interest. The subsystem merely "stares", as it were, at
at least nearly the entire zone of interest while refraining from scanning. Each
of the receivers may comprise a single chip receiver. These types of single chip
receivers are for instance used in wireless local area networks (LAN). As well
known to those skilled in the art.

Transmitter 2 of a subsystem may comprise a solid state transmitter

as commercially available and well-known by those skilled in the art. Such a
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at least nearly the entire zone of interest while
refraining from scanni ng. Each of the receivers nmay

w@eopns®es a single chip receiver. These types BPET/NL2IGb/@00272

chip receivers are for instance used in wreless |oca

area networks (LAN). As well known to those skilled in

the art. Transmitter 2 of a subsystem nay conprise a

solid state transmtter as commercially avail abl e and
Sﬂﬁﬂlstklredxmnsmitthomjské hiechged to Heamamit ESsighahhaVing a constant

oSy Lo oL FIELE rihc Syt DAL Sypneom mtg&‘é%ss 50 Srranged
3% At ﬁghﬁf‘g]%%ﬁ £y 0B8] MGEhRs Wave

transmt a Sign I ng Fr quency I\/b

(BMCW) LB usn st ittex EMIMY be Sqaippeiltrith aZWrmzy ]fmme Grenppaihr WFG
W th a Wave Form Gener at O{J V%;G and for st ance an

iyl LEARERRGR DA SP YN é|r9smla@ ? miging thestype of

sg tgntﬁel trhfl Bﬁtttaﬁw tt'f&lqsrg ;c/élhﬁ t&:ﬁi%&ﬁffbéél tﬂles‘;"ﬂgnal

ressing t I'sS signal suita to e trans
sauiitadiy 8o Zlae trigniieteecimtenhe RanBlie Mretactoai¥adnbyp be arranged to
control the Wave Form Generator as wi |l further be

C@n@ah shedVaw Ewméé%gr@#ms Wﬁ@x fwdhgy pgsaeaissed hemat

a“con requéency un e Ssubsy

dd’hféyﬁﬂhﬁ& twﬁsmm%eﬁgﬁaphaﬁmgapwmm ﬂ@qaeﬂ@y ahtil tl!’ﬂe
the zone of interest. The subsystem may further be

awvbsusigen indiehtestihe nuresnce wfgocnreachipsyairenalt wdtheazane of

e B SRR A B e e
?ﬁ%}ﬁ SndicSticdnak Jravdmig of ahdegirosyhiMedit@hedin the zone of
i nuous Wave (FMCW . That subsystem may further be

1at¢1aa*g dgliettvanspider ofrtdvas sibsystgmalrgngmats :aiginad having a

BT TR P BV S
BN GRCY ?é‘a ab ?%&Q}éﬁ‘é{ﬁﬂﬁnw &gﬁ%‘ﬂiﬁkfﬁﬁsa $requency

frequency pattern Ich receives 1tself iIn
Roétletad cynttihaonadave sy shettlvotmack of $halappemﬂ1mgvalrcraft can

a %ﬁl%?é‘%fﬂheaﬁéecﬁl"%%%i\éx@%aﬁé Chitintins W s cohrfes 2
KRl AU DB SIS LR L o
do&ﬁﬁﬁsesye&llemiam@ sdbgygtéms tifer muratdrimg adirst zone in front of the
aircraft and a second zone that is either behind the aircraft, above the aircraft,
below the aircraft, or sideways of the aircraft.

An embodiment of the radar system according to the invention of
which a subsystem is shown in Fig. 1, works as outlined below. Fig. 2 is
schematically outlined a method of detecting an aircraft within a region that
surrounds an aircraft that is provided with a radar system according to the
invention. The method involves, in normal operation, transmitting a
continuous probe signal having a constant frequency. This is step SI.1 of a

method according to the invention. SI refers to a step in a first mode of

operation. A subsystem as shown in Fig. 1 is capable of transmitting such a
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whi ch a subsystemis shown in Fig. 1, works as
outlined below. Fig. 2 is schematically outlined a
woredokoshood detecting an aircraft within a regiPCI/ND206/000272
surrounds an aircraft that is provided with a radar
system according to the invengpon. The nethod
i nvol ves, in normal operation, transmtting a
conti nuous probe si %nal havi ng a constant frequency.
chmtmuosisspebeSignalf Sachet frequamayondiy fgr istahee be 10 GHz, i.e. a
i.nventian. Sl refers t L St in afirst. e of ..
UBRrLRABRE Svayelepste pt abodhERR. Areiteten i 26 §pHadiment of a
05004 bh P SHCBnARAYST QY 1509 3fth émfb 1
@%g%%dgncy maly@?%r i nstance bg&li;o %t—eg],‘%%}n.aé.gﬁa s? gha Signa
(4 \2) nn thevambbédigeint dfovah i@ Icthe Aecapetrs Stoompnisd eeeiving
nbodi nent, of a. nmethod shown in Fig. 2, conprises
Herenit ﬁa_f_?relchgsﬁrlsﬁﬁ?%ﬁrﬁ tigp shEals g diext gfep By the
| | . . . . .
BB, IBn, AOTIE L hufo uododriBrHREERY Rk iding stgnals into
digitlad eédedvingi sypradls .(SA3ndx! tista@pbodinidig shohadinn®iy. 1 each
shown in Fig. 2 cqonprises converting the receivin
xgcgivar sompries fef that nweesy pRGslegi-to-digital gpnverier KADC). In

; 0 Figl ; : i '
§RERE L O 2 kR of p SR SPBHEEL 6 PP R0 bach of
tHe @igitake®@ivpgaiighdle ieindi sfens-dFast Fetified tentdsahegso that
to_the_ inventjon each of the digital receiving signals

¢achi ofgbe dagital Bcpiving signals ieFouriah tramsfanmerbin Hagee

ach of the djigital I Vi i gnal s. i:S;. Four i
RSl e T B R bR Tl BB amhane
e pi-al WomSR&Abh AThe i30T R T ARG 19A8sfbBMBP taprises a 2-D Fast
di mensi on. The 3-D Fast Fourier transfornmer conprises

Bowrigr fragsformerifor fanmamef digitat nfutipteobedmg uding a8-D Fast

| t.i p] e beans [ a 2-D Fast Fpuriger transformer
Ptip R TiTcs: AfohRding DEUADUMIEDI Bty tHe {grpng of these
B8R € rORANR o TR the B alsh CRFL RGO PREFeth tAEL&RSENG antennas 3a.
bet ween the recei ving antennas 3a. Hence, the I nputs
Hdentdheh 1ip FEmsif the -DeFadtr Bmsfiar transtarmep rage ipdedideyd by the

t he. recei vi ng tennas_3a._Al so,, Fasit Fourier .
1%%3%‘?%?%%“9?&?%1 “Bast Fouriet tpBaloreieT cpmmsisserel D Fast

R T
¢frthei WBAF st Konlryeotransforivee meg be pirogidad thenods .onferafrthe

thi s Doppler spectrum. it is, for each received . )
eCEivANS aptAas 3%%1 thas P@ppfeg speghruppdt s, deepaeh secesyed signal,

ﬁ&%fﬂ@%g id@&}cei(éf? 8y tife &I%isgﬁ(tze j)f‘aﬁ Qﬁproaching airborne object in the
zone of interest from Which reflections of the probe signal have been received.
Thus, it is possible to derive the velocity and the direction of the detected
airborne device. The signal processing means are arranged for obtaining
information about a velocity of a detected airborne object relative to the
aircraft on the basis of doppler information in the reflections of the probe
signal. It will be clear to those skilled in the art that stationary reflections, of
for instance the ground, can be suppressed on the basis of the Doppler

frequency. If no approaching airborne device is detected the transmission of a
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zone of interest fromwhich reflections of the probe

si gnal have been received. Thus, it is possible to
wa@lensasovhe vel ocity and the direction of the PEL/SC206/000272

ai rborne device. The signal processing neans are

arranged for obtaining informgti on about a velocity of

a detected airborne object relative to the aircraft on

the basis of doppler information in the reflections of
chignps@bpreiegsighal havingla cdmstahiefrequendyhmswirsies| dreal am

the art that statiopary reflections, of for instance
atrherge dovige 18 datasedsuppr essed on the basis of the

Doppl er -1 eq . ' -ai j

s et oV R R ABbradhie RRREORADLE BUERRLNE sEHSE step

cSin@RRks BRvh dgitangeNEt@aéndy modatydcontinauas waviei proba signal
ai rborne device is detected., Wien an approachi ng .

(AHTr Do Phkrefers trea pterdar 2 sewid mpde pboperation. Sefigrtigns of also

thieREe A P B EL BIF) e O BB M B e
cHRE0d iRRPdi2ital ReceRahbeeEn 218 YSDH. 3)ad 15 a tIDF gyt dburier

signal will be received (SlIl.2). These receiving .
teanpfatmenivill thansform el e digitel gpepiving sigealsyphgd) in three

[ J 1d - ' f.
SSPRR s B i eRFRE DB Gph Y EPgHgRTRR one

tbmipbr4) dinfedi6,£ETRE PN Fa@D Foulide tEAHFerHéNBaS 7D Fast
efng two spatial dinmensions and one tenpora

Rbivrenstiransforiver SoifoFmsng Bogitalem ultiplediesmps tha Jexmingofiyhese
Fast Fouti.er .transformer .for form digital nultiple
bpaaMLTeS N ST HGe BhathSUIFERgh Ee TR HiadFopiang phichnas Sa.
efil ;ﬁel&at%mh@ oL MaEL HS 1B QPANLDPMAP L EANPASVidad by the
nce, t I nputs of the 2-D Fast Fourier transformer
ratdviproyhtbechas\Ba Mherteaniformgdangeainpsodde ifftemation of the

transfornmed signals provide informatjon of.the .
daraceion Qi herRaadPpE GHATGe TS Hf the kacatiey Sy She pignal
recej ' I ' a . .
5SS OGBS 0 AAGF B DB TRAE 31 AT kv o he
aatdraffiom fwidoh \dectiondithe b eaninghdgnelbairvgingtes iAdna) the 3-D
originate. Also, the 3-D Fast_ Fourier transforner
wiey wansiormgs compgisesa HDaHasbF papier gransformer for

term.ni the di ce . s i Al I e .
B REIBL IR % A BhbIG R RHRASY 0B TROKAS the soput
JrrReSLDrinest FeutidierRhsvi-ged nyy balpyodaed ®f duflg one of the

recei ving antennas. After rgﬁeating the sending of a
reeeigueheptansl Afted repeating the sending of a frequency modulated

continuous wave probe signal and successively step SII.2, step SII. 3 and step

SII.4, a number of times, a distance profile of the detected airborne object will
be derived. The frequency modulated continuous waves may have a bandwidth
of the order of a couple of MHz. The repetition frequency of a frequency
modulated continuous wave sweep can be selected such that stationary
reflections will not disturb the distance measurement. From the carrying out
of steps SI.1-SI.5 the velocity and the direction of the detected airborne object
is derived. From the carrying out of steps SI.1-SI.5 a distance profile of the

detected airborne object is derived. This allows the radar system to calculate a
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conti nuous wave probe signal and successively step
SI1.2, step SII. 3 and step SII1.4, a nunber of tines,
wa@2as3s@mnce profile of the detected airborne oR{BNL2006/000272
will be derived. The frequency nodul ated conti nuous
waves may have a bandw dth ofig he order of a couple of
WMHz. The repetition frequency of a frequency nodul at ed
conti nuous wave sweep can be sel ected such that
tsackt ofomarappred tlieig ainlsornedevitetand] &t calbulahe thie stoaestepoint of

BREOA Gor ) 5 e hsnesof il PBA. O 1o §FGE g o plot cam, i
RelB8r e PBLEG difti doliskifmabopme carrying out of

st eps 5 a distance pro e of the detected

ai r bor n©rabjthetCPA idealcubxted The subsystem, the stubshatem can start
systemto cal culate atrack of the_approaching airporne
ageint E“@néﬁ‘&t}‘i%g@ﬁ%}%’toémtﬂﬁg% rpEed ?‘aﬁ HP%F_CBPS@% r%ncy-
(CPA) anjwtiﬁ?)etdl %Iattelagh SRyt O, B@%é%} o) at"lglzac‘rifri‘g radar
pilot can, 1f needed, carry o an antr-collrsion

SBROEUNY eppddedetot ntschRAIn Sralrays it khbensuldhyirten art.

the subsystem can start again transmtti n]c?l_ a_ .

cont i nuédudrogifisadion ofdie erabedisnentebestnimn Fig dossheyn

| il .clear ot V. . C e._seen a
schellabicall? 1 288 T, p ARG RS R R R A BT o

r8¥&iterd 3 kB ehe phasbdarfiy sHovad in Fig."DAIdwedir all 1ft thige of the
enmbodi nent shown in Fi 1 is shown schematically in

reegverd, 3 The shewsds Her g'y?oltﬁwmak%# clawitys dkrecaambeiseeroin Fig. 3,
ecei vers as the phased.arr shown in Fig 1.

A RBURTC A7 PAg EOPRFSE TPl fuoRyare et oedied betrgen the

i @ronic ERIméNERKKE] the Shalobhy-toABgRANCRRSREMAIDTY 0.

3, the receivers 3 each conprise a mxer 4. The m'xers

Purdhermonsatthe nhsewedare herasigedtto@eineraiesrremy oR¥ wnddgnal a
t he anal Qqque-to-digital converter (ADC). Furt hernore,

ther A a7 ing 2 Lifhhsa SRR gl den s oY pRAls the
BHIRANce BeWviEh thE BRAAAKE BItRo fé%aﬁggg Y18MIHe sy stem is

| east approximately ‘equals the rence between the
sfrrmogeehiol eendod réfewencemignsl pridlesmixkre 4swhirhstedeneinse signal is
arranged to send. a reference signal to the mxers 4
SHAAIER gh% PE S@P&LS‘P b semt by 36 tragspiey Agtenas gnaherefore,
. i r
e L G AT
heguads thé éredivkheies nd ehb esfopaicetdigndlr agl eineci@sivihgtrbflection.
refer en%% Si gH%I, and the receiving reflection. )

e modification is further illustrated in Fig. 4, in which an extra
steps SI.2a and SII.2a are added. By adding the mixer 4 in the radar system
and by adding the extra steps SI.2a and SII.2a, the respective signals to be
converted SI.3 and SII.3 by the analogue-to-digital converters (ADC) are
within a range for which range analogue-to-digital converters are available at
very reasonable price. Typically, both the reference signal and the receiving
reflection have a frequency of about101° Hz range. The mixer signal, however,
may very well be about 104Hz range, for which relatively simple analogue-to-

digital converters are available.
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The nodification is further illustrated in Fig. 4, in

which an extra steps Sl.2a and SIlI. 2a are added. By
w@eensgpovhe m xer 4 in the radar system and byPEUNL2IG6/000272

the extra steps SI.2a and SlI.2a, the respective

signals to be converted SI.3 gnd SI1. 3 by the

anal ogue-to-digital converters (ADC) are within a

range for which range anal ogue-to-digital converters

are avaifliatl ehaws sergmageslinhbwepairceft Tugh aalalnyalrplane may

bot h t erence si naI and.t.he rece V|n reflection

R e By S S BRI A Sgbor Then Psgdgms such that
I

ot i N

TBonxeretextends to apprdzainbeelfi ) kin shayvsrose Iﬁherainpiahé YA static

hOM/?n aircraft such as gn alr | ane may_be. provi ded

ZRPE 9 gl%%%ﬁ%%% 13§}§’P@ as Hmﬁs@ bghing bhe/awplane and
e%fééxgﬂst%aﬁ o§ﬁﬁ£ 36 EltcﬂfoifaQ{r% S B airéra?[ﬁvﬁ ?agtég%ﬁ@gf interest

e SI ane

cexéleadcts;y a@ralprpsxgmm sraseObkth ahvmé dndbelohetlad airkadte and
A static zone of interest covered by a probe signal is

%ﬁ%ﬁpmmmatqlﬁé kppframe thhairesatbnds t 0
gppr oXi TR Al¥o @1\%{@1& &i’xg? g.]ztogg og Errlt%gfg ]TS prgs actosrbﬁ]tther side

one of |nteres

JEQhb adpONce. mwﬁimﬂlheex@tsf @é@f&e@rﬁﬂ ot &by stem. It is also

apprOX|nateI¥ 1.5 kmfromthe aircraft. It is also

rospibé sl eachrratbsasteon eowprisas éwe dransmptesanitenmas, namely one
th | a f
1Bt e PSPl Be v KiRe fursrbre Fhayency and

oRRABr EMREUSERY ‘é@ﬁﬁh’u§ﬁ§lyt ABrdbeaSHAL B £Find FM@W In this case

namel y one for continuously transmtting a probe
deiteptale wad datpraninons titanée efpdatertehdirptmnd are not mutually

SRRV il fih 58 Bon SR BlmeBuR 45 4B B Ao ery adihotas chiects can
Hf dde el GFt a1 ARG & $n aﬁieaay*de%éwd St %o GePitined. It is

can be done sinultaneously so that al so new airborne
robibtd thaomh thatdenes beihtehest ovhelagi Stielh eetoidiments are all

B S S P O

enbodi nents are all understood to fall within the
framework of the invention.Cainms 1. Radar system for
an aircraft for in use at |east detecting another

ai rborne object within a region surrounding the
aircraft, wherein the system
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conprises at | east one subsystem conprising: at |east
one transmtter for transmtting an el ectronagnetic
w@ewbal®dgnal ; a phased array of receivers forPCI/NL2006/000272
si mul taneously receiving reflections of the
transmtted probe signal andl#ior generating receiving
signal s which each represent a received reflection of
the probe signal; and a signal processing unit for
processi ng each of the recei ving signals for obtaining
i nformation about a detectgd _aiLborne object wthin
the region surrounding the—arrcraft, wherein the
subsystemis arranged to transmt by nmeans of the
transmtter the probe signal such that the probe
1.si gnal E@d@xr systemdne apfalrered s iin wse olt leastglede¢téngianpther

ft_and t.h
iR Bt er ok al e S RE EGalt G ROIAS system
cdxﬁﬁﬁbé’seéﬁle%@tjoh@ Subdydiem &&@pﬁ&ﬁgngt [BA0SndRr A dRREN S or

object in the zone of interest Radar system
transoritiimg aneledtadmagnetwhpradiensighel; subsysetenrayg of receivers for

.arr ned o transmt_.the pro si naI h that. th

i gbRtE e e e o Bty e S SnyHE Dby HebhLepd for
geherBHIA et R AL ARG Fhith ééb}Pfe%'rBée]ntoa[ rezeiviaSie®leBLibh®f the
signal "processing unit Is arranged to determne a

puhibeetgnaly andlsasiguel pn)cesbﬁﬁngllmlt fdrtprotessmgbachof the receiving
direction the received reflection of the probe. sign

sigpaff Btaining BpERatior ahouf Relgissiediay qaﬁne gect within the

t
g F RRAS IO P B0LAE wibleih Tnb REREQRENTE: dribEkRE L
transhdtiby eyaieof thededtdmitéotled giobe igi@alauch, thiahehe probe
si gnal proceSS|ng unit is arranged tq determ ne the
signpbeqvesh arzopgtat yeterest whick isstarie with sespret Bhthe atrcraft and
wilkERE AN ARG RER! KL Ed LEALIRPLOTh LA e UL array of

e recelver and/o ceSS|n
rdcefvedt Anlrbnss&aproce selits mgs @fn almb@frﬁés@bj§& inhide 403 of
~zone of interest is observed as a whole.5. Radar
Ig9Basém according to any of the preceding cl aims,

2o el i RL90AL, BGERSL 0NN b3, AL ANAEH 908

aﬁ*ah%@&'t@ RrdRdndf tHE phkébd Eh%nﬁl EgsRthat fHePRoBBisthal continuously
direction the received reflection originates.

covers the zone of interest.

3. Radar system according to claim 1 or 2, wherein the signal
processing unit is arranged to determine a direction rélative to the aircraft,
from which direction the received reflection of the probe signal originates,
irrespective of the position of the detected airborne object within the zone of
interest so that the zone of interest is observed as a whole.

4. Radar system according to claim 1, 2 or 3, the signal processing unit
is arranged to determine the direction relative to the aircraft, from which
direction the received reflection originates, while the receivers and/or the
signal processing unit refrain from scanning the zoﬁe of interest so that the

zone of interest is observed as a whole.
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6 . Radar system according to any one of the preceding
clainms, wherein the signal processing unit is arranged
W 200pa8d0o¢ m a Fast Fourier Transform on a receP@I/NG2006/000272

signal for formng digital nultiple beans. 7. Radar

system according to any one ot5the precedi ng clains,
wherein the direction of the probe signal is static
relative to the aircraft. 8. Radar systemaccording to
Sany one Fsfdagtiysteme eeetirding tapns ofibles preseding dainal wherein the

ogessi ng.neans .are_arranged for.obtaini .
PRI E AT Ge i SnoSfe Sadlepuiiel ppapyforming for
debd @A iningltAk VR ctiontrbRt A & et aik@radl, 8R¥hieR/irection the

di nension. 9. Radar system according to claim
rgeeiied epflectinn erigmalteqor ocessi ng means are arranged for

A1 1 bor ndeRal SELPR ARG i 1HE Oap ALLRS PRy HaNTE Flote, wherein

thi sh BNSEARSn e 481t i&@ﬂrﬁ&eﬂam LA G FRAY TR form on

of the precedi ng clains, rein the at |east one
sstevsipsng mgmaldor forgedg dogit alamsitiiplet bemmps.obe si gnal

i t f . 11. Ra t . )
ecor di d 0 AP BAEKTRAY BREOBAC I PR Grem e AlaiBenherein
thB if’éctio%a(?fltthggn\‘jrf)ﬁg Yial mea%ic%@ggfg% Ee}% %gémmt the

probe signa Frequency nt I nuous

Save (FRA¥ar shBterRadenrdsystempoaorodithg precedia tlalhs,wherein
gher,ei q the signal processing neans_are. arranged to
tHesasA irose U Megns ire arrigsct fog ohtriping mighpation of a

i RlohnV&F 4 ﬁei%.%{?edaé' B&lq{et%&(ﬁf reBﬂ?ﬁJ to YRt :%rr&laa%ﬁ{ Q{; st one
to any preceding claim erein e si gnal “processing
dieemnsicar.e arranged for obtaining informati on about a
velocity of a detected airborne object relative to the

Si r cr af iRasarisystesn seeordingibpplpan §, whereint thersigmal processing

ecl i f e Jprobe signal_..14. ar st em
né%%:llésr %llt“engﬂrt%lg %3%3 e e rlgg)g IRATISS ngﬁﬁecﬁﬁg rogiandettﬁ%ted
difliagideede RlativeiPthd £iastafONiLat HRSY $6 MimRABIJngesS a
solid state transmtter. 15. Radar system according to

1&ny one Fofdagrystean ageariingrin anneneiofi thaphecedieg vlaimsf wherein
tiug Saéﬁ%%slr _eo‘rjlns’et su %?rstselill?si Sétrxe'ﬁlgce%r%rtirglelgm?t &ieng}o%écs%gal having a
constant frequency.

11. Radar system according to any one of the preceding claims, wherein
the at least one subsystem is arranged to transmit the probe signal having a
Frequency Modulated Continuous Wave (FMCW).

12. Radar system'according to claim 11, wherein the signal processing
means are arranged to determine a position of a detected airborne object
relative to the aircraft.

13. Radar system according to any preceding claim, wherein the signal
processing means are arranged for obtaining information about a velocity of a

detected airborne object relative to the aircraft on the basis of doppler

information in the reflections of the probe signal.
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16. Radar system according to any one of preceding
clains, wherein the at |east one subsystemis arranged

wgeowk/1steet in a first node at | east a probe siPBEENL2006/000272

having a constant frequency is transmtted and in a
second node at | east a probe 1d gnal having a Frequency
Modul at ed Conti nuous Wave is transmtted. 17. Radar

system according to claim 16, wherein the subsystemis
14r r angeBadae systea a¢dordimet toeariy pue ofiptreeding¢labpeneherein the

Bl EE k5 e Bl i BEPOEBE o ERbs ool O ranomitter
18ccor di RGdae s§hRinthdebrd MpetorAty bhE of PRs¥alRMIhems, wherein

arranged such that if inthe first node an airborne
eadl ecceiver vétee abtbaghond adsyotrohesmphiseaiarsingletchip receiver.
i rborn bject, is further, detected.in the second de .
1Bo sui ¢ ROAE ST EREAF T ADE SN G0¢ ALDERSEOME figus, ™ bgrein the
aFREas oS LR ACEANE b Rt R dd RhBLbE in 2first Gnode/ aP%ea%@ a probe

wherein the at | east one subsystemis arranged t

stgrerd draving hecopsize fadggrealcy cisnpansmnged hadRinegssoad mode at
Modul at ed Cont.inuqus ve wherein, the equency )
Lotk B SRR BTG a@ﬁ@ﬂ@&% Kreiaged @eaUEHeys Wave is
Pt i dvhi ch repeats itself in time. 20. Radar system
accorgfl ng to any one of the preceding clains, wherein
17he r ad®&aday sy stent acgrdaastoaclpimrid, mtherofn thébsylstystmn is

for monitoring .a first zone_.in fraont of _the aircraft
agrangad $‘é§‘s‘ihag 1§E¥:@Wdf11"zsc§ aodthan aigbarpe pbjech dhApkpcterk the

ag\jf)ro(f%\l@fob'ec??&ﬁﬁtﬁ&%«%b&%ﬁaifnttheogecgga% Jie aircraft.
. PSS T particul’ar an unmanned aircraft,
1Br ovi de®Radial Ry stehddedor i ®elafie Ar7diwlgreih eysubsystem is

agltaexggictjil snl?chcilh%:triq" in the first mode an airborne object is detected which
approaches the aircraft, the airborne object is further detected in the second
mode to switch from the first mode to the second mode.. 4
19. Radar system according to claim 11, 12, 16, 17 or 18, wherein the at
least one subsystem is arranged to transmit the probe signal comprising the
Frequency Modulated Continuous Wave wherein the Frequency Modulated
Continuous Wave comprises a frequency pattern which repeats itself in time.
20. Radar system according to any one of the preceding claims, wherein
the radar system comprises a plurality of subsystems for monitoring a first
zone in front of the aircraft and at least a second zone that is either behind
the aircraft, above the aircraft, or below the aircraft.

21. Aircraft, in particular an unmanned aircraft, provided with a radar

system according to any preceding claim.



