;epe3e,t,q|\6TIL! METHOD FOR OPTI M ZI NG MOBI LE TARGET | NTERCEPTI ON AND

M SSI LE THEREFOR 5 The invention relates to systens for the single-target
and nmultitarget interception of nobile targets by mssiles, especially of
aerial targets by airto-air or surface-to-air mssiles. 10 As for exanple,

Figure 1 shows a contenporary two-phaselair-to-air missile | ses
a receiver 11 which nakes it possible, for exanple, to pro Iﬂﬂﬂ”ﬁlﬂ“ﬂ IEB LAM
aircraft/mssile link. Furthernore, the mssile 10 conpri s

a propul sion device 12, a navigation and guidance 15 device 14"&" an

aut o- steering device 15 The m ssiles 10 used nowadays are said to be

t wo- phase. As sMEWHGD FOBEBTIMIZING MQBJLE BABGRINTERCERTIQMeral at a
consi der abl e range p~ (for exAND MISSILEFHEREFOR 50 to 60 kn) when the

m ssiless10 are fired. Now, the |ock-on range pa of the auto-steering
device 15 of the mssile 10 is markedly lower (for exanple, around 10 to 20

15 kn), th b f t f h

(20T o] ot T ' BBk 15 bt OB lfd AL BBRET S ¢ e
first phasdntetrtt@t'mwofgmabde targets) by daisstesieespeeially df rearial dargetspby @ires i n
inertial n%legla% &%éqédﬁﬁ'a'rﬁ'ﬁfﬂ%]tserceptlon system 20 of the aircraft sends

via an rcra m Ssi an estimate of the position 25 and of the
speed of "t he targgt 30. The state of the target 30 is estimted by virtue
of the sensors (ASfeicexample; digurg 1 rshQWSa@pootammrery éWephase dir-torair Thi s

estimation g ssn@e\ostnaécgnﬁﬁséé1§ rbBEIBF 17QuNEH sk RGERIL SbeHkérﬁEaPeOUS' y

for several targets an S Ca track ILNg . on t1 nuouds | nfor tion.

The second BhREQVIGe; fpF jthgekAM @;rcraitémus%m W@]‘oﬁuﬁlﬁemeadhé RYSEde| he
device 15 tc’brﬁb@sésaégﬁrhéé)d 1§ha mapsu&ain @éme@dzgul |o¢|ea/m@guiaén@é the

e et PG Ao A3 Ao Rtedit peies 4 AR U564 PGSR | e
the firing arebsaidtebeWb-phdse. As srrgvm by tRigureo?, taedarget @nigagedrgd isrent at i on
o oo oc) OB RER BoRARKPRe A0 ROLGE o AERRE B ik o8 of ST RO,
control cal wherathe)m@mlesnm aredired aNpwinthsf Ioph@nmmgelmsaf tloe auto-stepriogenent s
that are al§aachy 15NoPRE MikSRAY0 is markedly lower (for example, around 10 to
20 15 km), thereby requiring the missile 10 to have a first flight phase (so-called
inertial phase) before the final autoguidance phase.
During the first phase, the navigation and guidance device 14
therefore operates in inertial navigation mode. The interception system 20 of
the aircraft sends via an aircraft/missile link LAM an estimate of the position
25 and of the speed of the target 30. The state of the target 30 is estimated by
virtue of the sensors (especially radar) in an appropriate reference frame.
This estimation of the state of the target 30 may be performed simultaneously
for several targets and is called tracking on discontinuous information.
The second phase is triggered by the locking-on of the auto-steering
30 device 15 to the target 30. The navigation and guidance device 14 of the
missile 10 operates onwards of this instant in autoguidance mode.
An interception system 20 conventionally comprises a first subsystem,
called the firing subsystem 20t. It is responsible for ensuring the
implementation of the armament means against the mobile targets 30. The
35 firing of missile(s) 10 by the firing unit(s) of the firing subsystem 20+ after fire
control calculation and initialization of the missiles 10 are improvements that
are already in place today.
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2.Qher inprovenents have been nmade to air-to-air or surface-to-air target
30 interception systens 20. These are detection, tracking, identification
and designation of targets) 30 to be intercepted. They are perforned by one
(or nmore) sensor(s). These inprovenents are grouped s together within a
second subsystemthat the interception Zystem 20 generally conprises. This
subsystemis called the designation subsystem 20P. It is responsible for
establishing a tactical situation associated with the engagenent. In
particular, it iGtheespprevdrhentsohaeseannmddee taleficotaioror $urbadd-togair

d f f 0
:‘l ?PE\IQ Isﬁgtstégbem%zrlnq%%egﬁg? h%&SQﬁé ?gﬁlt Iegﬂgég Lﬂtréa&%gé%tm%er? Bgﬁposm bly
wi th oper atldeﬁtlflcaﬁénd@ml MQWOQUQEWQQHS)ZQQ toier iderseptesl. ofhetbraee devi ces
i ncl uding RftRAfRd B %H mdrag%renégﬂé)orn%fer ﬁﬁbr%véﬁﬂéﬁl?én %é? éé‘Ck' ng

of the mssHe 10 was ano rovement of t

syst ens 20.toget ?s%wmﬂ 5@@?99%@%@%@5% intargeption syriem 20 ge@m}lbr

optr gm fC) t ﬁromméysblms @Jﬂsystbm)r% ?@II@@tthévd&l@iat{dﬁﬁst,?@@s‘t$mn2ct@@dlt qéf t Pﬁ
speed O e M SS ecto | At e as a nct,) on o e
e CondEoPaRabler oot etaisihGr e SR etialRhy asSEeBied Wb tnet 10
fired. The errgagemeytoﬂnt particutes) lieds 1|@sbone|blearidr témumagatrﬁe“r&me@tfort Ee ,
e 5 B DS ER LAS: A oE ErBunh e BRI (8lnb e 20

(cal cul 4@ i JHingF swbﬁystemuaﬁ)g dordg His, lbsaliemresumble lietefaces poasiblyt thlrne

m ssiles 1Qddraffls. Thé- desiﬁ-ﬁétl%ﬁ éUB%?&fe%‘f% sy oh&rahBRY g@?méeese
subsystens . OP o r 20T. The st ens deS| nati on 20P an iring 20T,
may be 25 c'BPHQ!ﬂge%F”SPﬁ%te%p?C ygg ﬁ%@ﬂoﬂmrﬁﬁgeﬁﬁ‘?ﬁt he sane platform

(for exanpl e on Teat@ckingasfrtheahissis 00direddvdshanstaee ira fd\@mrttcvrahé
t he ,case .of air-tp-air fire contr .

This case, nierBSulcb, PG 2o, [ibaY £ Par8imeliow: fiebime: SsEre Hfai: em 20
of the abr caral/or optkenic) oppessnbllyeresolt tromean@ssmatabfﬁtbpasiaonaodmfnhé)R The

targets 30 efi
des?gnaﬂ ons%se%bdssgpg@%%%g% E*%@?‘?déﬁp%% ma é%@# Bo@@?&a& of F{ﬁe
desi gnat e tfiring @@ryiiw)s 30d joh atmpgemﬂttha/bmamatlvs of e ma@mgmaflreﬂm
The T 2ok ng ot B o P s At 1o Jnphadphontyor dneur es
subsyst em %T“S@H@S% g}eé@pm'ﬁfﬁl %étﬁfz%x%?m@héh% nagement of S}lhet he
f voLuneoVPa|ctﬂéiMmad3|ta/ lirtke ldml) gg@t el asbsr{@temeEOHr@n@brftwgmrtdmbas

racking in ed ms via a in
Subsyst e, (LR oRe S Ro delrins dginiaiis R Bodfiont™] teltisgleeslr at el v
(for exarrplfa’edl eta) mayeek boderakers by @nal oraithecothet pf thesehsubsystemsi@0ki zi ng a
system for &y mtting suitable data as shown by the exanple of Figure 4.

An aircraft corrprl ses the designation subsystem 20P. In the same nanner as
in the exanpl e ofh&i HiR esuPsystemeadasignation 20e PAAg&rBg3E0rn MAY Bearch

vol une ¥§&. diveaed, tHahlfPs 1) rsay PdcetPbh vl &AM §aﬂ@ élbﬁofrhrfd?gb@%}ﬂéﬁ em
20T it sends . the, st é{%ormatloatﬁf the tar
i

TL1 hoki no. 191 bagtd Pnogirral qrong, and he, satte SURBER S0 SYeieTr B9 haSdibsyst em
20T. Once tlFugura Ssin #w cafe ludvair-teeain firer ezhtivy. trhmaloaseaftme Ahsotshéin

' the t r achaTeE a7 OFd PiciBehSh RS 80 ot e plFtatiRRIG Fod it A7
link to thetof¢oveig aprcatiad radamdomairh Deeltie targets @doareasearehedfor inaaki ng
the targgt Sséé}cﬁ%Fd?ﬁe%édEﬂﬁ?U'b‘?ﬁthé%e% n%%H's@bB ehf 204, s s qt?sﬁ/kt%et een

i nter ceptl on_ syst bene from e exlsti ng

the firing <Pmaases i pessiRje t?ﬁj@slﬁ?ﬁ%mﬁ Fadﬁetéﬁtﬁ@ﬁ’c B1is S6/ICANPIYME Ye-ssi | es)
10. This |iTHisaldsiymtionesuibsysmih 20k @t the inteecaptioni dyetdm L of theh&ircraft

coor di nat sy RSt HadRG U 18 tedSis' 8 9RE risindd 76 FirSPRY ThEFHRG are ' 1
subsystem 207 of the interception system 20 of the same aircraft in the



20 trihedron in which the mssile 10 can estinmate its novenent and
reconstitute the estinmated kinematic conditions of interception. The

| ocki ng-on of the auto-steering device 15 of the missile 10 is generally
performed during inertial flight. It is dependent on criteria established
before the firing making it possible ta3avoid certain errors. 25 Despite
these inprovenents, the operational capabilities of current interception
systens 20 are sti Il linited. Fi rstly, the tracking of the mssiles 10
fired wth vdiemei\lh définetebythentésignatjqresutisystem @0 dnbsEndsothisopackong c, f or

examl ©) | SuRUNeEh S el HislBe 16VEAT LAMEpRY Lhe semsors, of the

I ntercepti on sys ate vector of the mssiles 10 fired
so during their Fhe §we wl@yaterrm sdesipnatiom@Opagnd firepy 267,smeysalsm b®. They

are mainly IQé@eHOSéd&‘?at‘éW FoP eRanipie mihl?rlﬁbd%tﬂlfeeh%\fe%pﬁ%rbf{ﬁ|r1 pastial

ref erence rl%% he interception s stem a@fe m ssi | Otothe

errors of @ tPH "69 ey SR i_ﬁr tr8n 'EW "E‘QneSH'ﬁ |qat Qoa%nﬁf‘qvl’ﬁ ttﬁ’e

uncertaint lmmmtg@fmli etzhmeMraﬁwmatSe@ah@fde@rgﬁaﬂbﬁfsubgystem 20¢4 In .
rac |n e ot her

Th ft
Lyne of  cerbbiamd B8R A8 in i akEMBRLY Figuit 3. SoeRes dhungasiadln,pd, °t o
errors. Thesdhersearch uolumn Veatiowevef, theairsalt @0s ruft comeprisirsg theafiriog

bsyst ly 5
sccel orat | GUPSIF 0 | *%"%S*E%X% tePinfoffton & iR REfAO b & Y D
i nt er cepl i otrasiiagdifingd . lin rle?fr o dhe airgrast epmpgsingethisofiring svh%ysse@t%owect or
of the m SS@h@é tHé) nﬁ|s§|%isfrﬂemawet Beéﬁi fulrédnbtyl tna élﬁtﬁéﬂrzd}f thd eSS iR Aok

t t t
L el em | SBlulRlern 207 Yacks e rdiesies T fifdd g the Miob &30 intTebattng  ne
m SSi : esléQ/dlmmedvp Litsamgist ﬂnlrsatraolemg infdrenatiaseviahteel RT |mkr o &fd fifihg ers] a
m ssile | t S t her
The- Lant ai ;fcast ath WA’ bes 1% Hffbftafin i falkihg Peculiis S0 1o 48 ot
know whé5 hemissites iDdied ialtheilsAMdikkng account of the information sent by
the interceptio r e 20 kno
\/\/nenI t he aultoolst gﬂ?nr%?e%ﬁbﬁ%ﬁ%%@ %%ﬁégﬁ’t wa‘??é\}btr rﬁgg{Heogx@%ﬁéwﬁk "
target. Thll?,etW@gnlthg irngesyasystesn 295ﬁfdhﬂﬂ%lwﬁtlﬂhéuﬁﬁ%$9%80a©n¢ﬁh@d whi ch
formthe qustsne(fswonrmusmrﬂd AbWs & WrdrRfiisdioh abCBt nisilekt fif 2Re These

errors of assi i he e tar t 30 to be
onoaged ar SORsANaTes (psitioniadh S5eeios the caigBhab: Theite 686/ates ke M Bck- on
ina rrulzbi t tsihgdtorsint which dhe ohissitee 1 @ ican-estieeate g rdovernent ans@fp@crmh ié_u‘tqief or the
termnal a ernore, a fift imting
factor of t g%;élt'ﬂ'%@&gﬁﬁng%ﬁ: @@i@ Q‘éﬂ%gé;%{?grent related to the mssile
10. This concer nkhe H@ckamg-@@t obthe auite-steasingudevican! T tofi theemissile 3@ ishe
operation s I nih QQ?% t

aut ogui danc ergéf‘rtﬁlé)i“ é g@ﬁh% @%ﬁga?sltﬂ?glrtl r!f i§ev ﬁ?gﬁtof&i H%nglgy le 10
onto the ta®% abli debﬁjﬁij%%e firigsaking; it @@$%W§t avpideertain SHOI%t ed by the
foreseeabl e trenDésplte &Hiéseiwmmmﬁts othe @bgralmtai eapawiitiesof 28urrent

e RlerBhEid e b at A QTR il TPy ¥k TRedl o’ T
fired with the aid of one or other type of sensors (radar or optronic, for
example) is subject to errors. The errors made by the sensors of the
interception system 20 regarding the state vector of the missiles 10 fired

30 during their flight are a first limiting factor of this system 20. They are mainly
due to the errors of harmonization of the respective inertial reference rigs of
the interception system 20 and of the missile 10 to the errors of drifting of the
navigation of the missile 10 and to the uncertainties regarding the

characteristics of the missiles.



30 the range desired for the mssiles 10. This increase in range is brought
about through the search for interception of the target 30 before it can
engage its own interception system 20. A second devel opnent is related to
the limtation of the signatures of the targets. Specifically, the latter
becone "discreet” (control of transm sstons) or stealthy during the major
part of the interception. 35 5 The present invention nmakes it possible
to alleviate these drawbacks at least in part. The subject of this

i nvention is a prhereafief, dhedp&dkin'gzbh@he hargete 80cwibh itbe aifl ofodrid er ttlae get s)
30 conpri si f ol ] . ha; - et S) t he
tracki ng of&ﬁﬁ}ﬂﬁ\ o %%OP%S%PEP otpﬂﬁnFcr %%fn@g@fe%?gglkga%%‘?t%)gje%?’to
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i nventi 08 wysnem&@nﬁeﬂbe@doesaheynmm@m sysiemeddiknpw mdemether apto- on
given by Waé’t gmfﬂé(ﬂfbe‘r%%gs%tg%é @g&!@@'b‘?%n‘i&hﬁ‘ﬁdmﬁrgé‘t‘aﬁﬁ@rdgﬂ: dt

Ing t

represent: ram o hase
the state df Qrﬂérsaﬁ’ft as&gnmgn?@ the W&S"@Ee%f'F%WBfChafotr%thﬁhf&éJéthl ﬁ?@r"cept i on

S%/St em 20 alﬁﬁmhglthg émréMQnﬁatr@épﬁldhf sydemer20. Fidese o of &ss@hmmaﬁat I on
SR == T A T R A R
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;‘r N Subsysiedd fkpoh8ibf fi 176 RARANA! alitdguidsnes 8f ihd hRshdg1gtate of the
Furthermore, a fifth limiting factor of these interception systems 20 is
apparent, related to the missile 10. This concerns the effect of
countermeasures which intervene on the operation of the missile 10,
25 especially in the phase of terminal autoguidance after locking of the auto-
steering device 15 of the missile 10 onto the target 30 engaged.
These limitations will be accentuated by the foreseeable trends in the
development of interception systems 20, especially of air-to-air or surface-to-
air interception systems. The first development is related to the increase in
30 the range desired for the missiles 10. This increase in range is brought about
through the search for interception of the target 30 before it can engage its
own interception system 20. A second development is related to the limitation
of the signatures of the targets. Specifically, the latter become "discreet"

(control of transmissions) or stealthy during the major part of the interception.
35



5.6 - Figure 5, a diagramof the interception system 20 according to the

I nvention, - Figure 6, a sinplified graphical representation of the
tracking of the mssiles 10 fired and of the targets 30 to be reached, 5 -
Figure 7, a block diagramof the process for optimzing interception
according to the invention. The interce®tion system 20 of Figure 5 consists
of two subsystens, a designation subsystem 20P and a firing subsystem 20T.
1 o To the existing link fromthe interception system20 to the mssile 10
("uplink"), our Thesprasemh imcadion hakésiitrodsibid td atleviate thesesdlasvbbgks o t he

Lk h
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transni ssi qrerfaroranceeover s iidast thetaf theestepe ef raghing andistteanstiissibh ofis t he
latter to iy rn‘?t\é?(%éocﬁi% %{&ﬁ%nce In particular, the interception system

I"0

20 can use n received regarding the state of the mssile 10
fired td%i nprove mﬁepfmetsesr f@h ceptinizinge iNtgreantiont isctimplamented it the
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t the m325|olr e2 10for mraaawmagdoluye missile(s$)si0 n drfy boe obtia desighatiom20s antl lt ﬁg

State of 1 HET20: PuSsysTeift dhd Bl 2Fy Bt RpRid Bl SBhoR e’ 0F e

devi :j :: te;s ; ﬁfs h(:??renmmile(@) 1rDany-|9n6@If th&]de‘ﬁlgn?ilm'gZQmﬂdﬁ tflrlois’ZOT@ulbsthemsgagerrent
con Rﬁé’tﬁBP §uﬂ§e@?oﬁﬂe M@éﬂlxﬁih i tgéf‘ﬁepcﬁé’s’fgrﬁ’atfdh %J}lfs‘gla'% a may

al so formpart of or nat [ cati ons”regar state of
the 7 var@ﬂﬂusthﬁe\m'é%e ot0 t &aChni %\"H’réﬁel(ﬁ aPES dype d|Q¢Qtlﬂﬂeﬁf»‘Vlﬁﬁ,y§h@al

igd/ ]grt hrrechafurﬁainoﬁtf%rﬁ thEﬂGPSadf' et meildeo B8ingArasiniatd bydthedmigaRe devi ce
(0] e

f the.inf.ormti r nsmtte by the
wsei 1o 10,1 toiffeNer2eRion et 80 which 1568 i BHERe 35 PeREEanEe Re 1a:
i nerti ako orvaxiand ogmejm\Mentld)‘recomsmstlncbm GRS Ype locatiry degioés opgratingrint he
| ock-on of }erllzﬁlv%%%é” dance device 15. O else, this is information
relating to the targets 30 engaged such as the relative positions and
speeds, the radial distances, speed and accel erations of these targets,
etc. The characteristics and advantages of the invention will become more

clearly apparent on reading the description, given by way of example, and of

25 the figures relating thereto which represent:

- Figure 1, the diagram of a two-phase missile 10 according to
the state of the art,

- Figure 2, the operation of a two-phase interception system 20
according to the state of the art,

30 - Figure 3, the operation of an interception system 20 with
designation subsystem 20p and firing subsystem 207 colocated according
to the state of the art,

- Figure 4, the operation of an interception system 20 with
designation subsystem 20p and firing subsystem 201 located separately

35 according to the state of the ant,



~0 All this information is date-stanped and the date-stanp of the
information is transmtted with the latter by the mssile 10. The devices
26 of the interception system 20 and 16 of the mssile 10 are | ocating
devi ces. They nmay be of GPS type (d obal Positioning Systen). In our
exanpl e, they are mainly and in noninal6node GPS | ocating 15 devices in
rel ati ve operating node. The relative operation of the GPS nakes it
possible to obtain information with better accuracy. The GPS type | ocating
devi ce has anot her -adviguteag§ea diagraihi ofvtheaindenceptonl systest 20Ecegrdifg the st ate
vect or of thetH‘g i@%hﬁor}o' This vector conprises the position and the speed
of the missile™10 rn a’reference 20 trihedron known to the interception
system 20 and to the foguwer 6na sinplifiedigraphical repiesentatiomcpEthentraekiog of al | ows
operation of gid miduis 16l REERNY dithe PGB S0'th hETEAGRRY I on system 20) wi th

an extrenely accurate_commn ti ence. e use of the GPS | qcating

A T
devi ces 36 and 26 may IOHEr efofe Q‘b\)@e'%gfamrp‘?fom?reﬁfoqeﬁstf% CPHRYAAY

synchroni zat i imerkeptibe astoiing® the iivaradn25 and of the interception system
20, especially of the designation subsystem 20P and/or of the firing
subsystem 20T. Should the GPS not exist or be unavail able, the inprovenents
descri bed remai n acldessintéreeptivrougystee 20epf i Eigunavisgatonsistsy of etw@ not

represente | S5 : C ig 4 per f or mance.
30 The des?%u#é%&;sttgﬁﬁg@é&%ﬂg%&g%ﬁ%ﬁggpgﬂ o%gﬁia%dsyvs?eéé%?é as shown by
Figure 50 Al'so, if thithe aystnpypkifom themtaieeptioT sysiemea0 todhedaisstie t he
firing S;Jbzwf("i{ﬁliﬁﬁ" . @Qm?ﬁ\keﬁlﬂ@nt %d_idk?\é' %turtﬁ" ﬁﬁ[%%@n'tﬁ?%’id%‘ﬂedﬂ)“t@fih@g"t (not
represented jn the figyre n,this. case, e infor exchanges bet ween
hose. o dnlsege s STRIRTLR0 (el igseais &S0 bRect Ao RIPWR ik 1 1
al l ows GPS djagl[]aammaticélly ine Figfuirey &5, nmitte then ajfchiof ithelItmT}smitteﬂreldemvelﬁ_,*E/ﬁ he f
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constel l ati on of RE i i bR : pe tinme
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It may relate, for example, to the general state of the missile 10. It then

involves, in particular the position, the speed, the acceleration of the missile

10, means used by the missile 10 to obtain this information, etc.

30 Or else, this information may be detailed indications as to the state

of the missile 10, in particular the state of one or the other of the devices of

the missile 10. Hence, the jamming conditions, end of engagement

conditions (for example, the activation of the proximity fuse), etc. may also

form part of this information. The indications regarding the state of the



20 optim ze the interception of the targets) 30 (not shown in Figure 5).
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35 bidirectional link. It allows GPS operation in relative mode in particular.



10 one and the same target 30, it wll go to the next step S34. During this
step S34, the nonitoring device 23 will calculate a new distribution of the
m ssiles 10 onto the various targets 30, utilizing all the information
available and, for exanple, using criteria of proximty with respect to the
targets 30. In this 5 exanple, the missBle 10 closest to the target, called
the primary mssile hereinafter, has its target confirnmed. Also, the other
m ssiles 10, dubbed secondary m ssiles, get assigned to other targets 30.
The i nformati on obtHowexkrdthve operaties of Wae GRS irs tedativeé madegmesuppeseshy t he
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11 the gavi@aghicze tha thtgroeption ©f they targetls) 300 (ridvehewanh Figured)ni ng of the
aut ogui dance devi ce ehc. e ructj.on n ow, hetter
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2ot cant sruraisoduie kyoRiediavakenanesitly Bhbudve {fe oBatationler fae
i nt er cepti osearghtamd fackingltnodes. For example, the state information obtained
through the various search and tracking modes (radar and/or optronic and/or
GPS) can be merged either for estimating errors, in particular of bias type, or
30 for harmonization between radar and optronics.
Figure 6 shows a simplified graphical representation of the
tracking of the missiles 10 fired and of the targets 30 to be reached. In reality,
in the graphical representation of the tracking that may possibly be presented
to an operator by the operator interface 22 of the interception system 20, not
35 only the position estimates but also the trajectory estimates are displayable




CLAIMS 1. A nethod for optimzing the interception of nobile targets)
conprising the follow ng steps: - the tracking of the target(s), 5 - the
tracking of the mssiles) fired, - the transmi ssion fromthe interception
systemto the mssiles) fired of the information regarding the tracking of
the targets) using the information regdding the tracking of the missiles)
fired, characterized in that it furthernore conprises the transm ssion of
information 1 o by the fired mssiles) to the interception systemso as to
i mprove it Sopthe entirerset of neissitds firedst0 ane thd séhef targets 30 ta beedacrgdand/ or

ol ZP?TSLS?Lqﬁﬁﬁfsp%@?gﬁ%3@?@?%"%‘3@%@"@@;'%2@3 SRR e B BBYRRRS Mt on
transni t t ePfositien ks 71 thecwifsiie sk is that-ohtainegowith itbe, aid i thpeedast t he
mssile, - ﬁ?ﬁg%ﬁ th@?e%@ﬁdtésﬂﬂﬁté‘%‘f"ﬁ%@ﬁ%ﬂ 0 itshﬁaf 8b@fied b\/&ﬁ‘iﬁg eﬁnﬂ/offfaCKEd

by the autogui darice device, - and the accurdte date-stanping o ese data.
3. The opt ithezeptranic senbod. Adorebaemndhei podition Mgpe adbtegniokdi by teh@RSt eri zed
20 in that |,58S L 1.0R A0 r |

ssile i ot h%@gpéétkﬁt & Bl fe%mn gfarﬁastnﬁgéa?[%’aﬁéénqaté;{it(ggﬁ?he sai d
m ssil e. 4.Intereeioni sysiemi 40 seedh &0l basreprresended ion theetraeking gragh.cihe m

char act eri zadat sstirhate B, arenoptiats ebheatn B estta rgef 30 bee temekémadad t he
targets) by using the estimation of the errors of tracking of the mssiles.
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the interception system 20.
20 The various types of information received by the designation
subsystem 20p are then processed in parallel. For example, during a step
S21, the information regarding the position, the speed and the acceleration of
the missile 10 that was acquired with the aid of the GPS locating device 16 of
this missile 10 is used to improve the tracking of this missile 10, as was
25 described previously. The temporal information acquired by the GPS locating
device 16 of the missile 10 also allows, during a step S22, the synchronizing
of the missile 10 with the interception system 20. By using the information
acquired by the GPS locating device 16 of the missile 10 and the estimations
of state of the missile 10 and of the targets 30, the errors of the radar and/or
30 optronic sensors are estimated in step S23 and used in step S33 to improve
the tracking of the targets 30, as was described previously.

During a step S24, the monitoring device 23 of the tracking
subsystem 20p analyzes the set of information received from the various
missiles 10 fired. During this analysis, it can identify the number of missiles

35 10 locked onto the same target 30. If several missiles 10 are locked on to



-.the analysis nmakes it possible to determne a primary m ssile and one or
nore secondary m ssiles) when the nunber of mssiles | ocked on to one and
the sane target is greater than one, and - the order of change of target is
transmtted to these secondary mssiles. 10 10. An interception system
using the optimzation process as clai®d in any one of the preceding
clains, conprising: - a designation subsystemand a firing subsystemthat
may or may not be colocated, - a device for transmtting to the mssiles)
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15 else, this order may resuit from the analysis done by the monitoring device

23, so allowing a new distribution of the missiles 10.
Figure 7 shows only a part of the functions that may be envisaged.
Specifically, the utilization of the state of the missile 10 and of its devices
(auto-guidance device 15, proximity fuse - not represented -, etc.) by the
20 interception system 20, allows the latter to accurately improve the overall
tactical situation and the consideration of the objectives, including the
terminal conditions. For example, the improving of the “kill-assessment"
(evaluation of the results of firings) by homing of the sensors concerned
capable of performing a fine technical analysis over the zone where the

25 impact must occur.

The analysis of the information transmitted by the various missiles
10 fired therefore allows the monitoring device 23 of the interception system
20 to analyze the precise situation as a function of the relative state of the
missiles 10 and targets 30, to compute and then transmit to each missile 10
30 particular instructions such as, for example, the activation of the
autoguidance device 15 (possibly simultaneous activation on several missiles
10 so as to create a salvo), the possible activation of the active autoguidance
device of the missile 10, lock-on to a designated target 30, loss of lock-on of

the autoguidance device 15 or of navigation and/or guidance commands for
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characterized in that it furthermore comprises the transmission of information

10 by the fired missile(s) to the interception system so as to improve its
performance over at least one of the steps of tracking and/or transmission of
the interception system.

2. The optimization method as claimed in the preceding claim, characterized
in that the state information transmitted by the missile comprises:

15 - the position, the speed of the missile,

- and/or the positions and speed of the targets locked on/tracked by the
autoguidance device,

- and the accurate date-stamping of these data.

3. The optimization method as claimed in the preceding claim, characterized

20 in that it comprises the estimation of the tracking error of each missile fired
with respect to the state information transmitted by the said missile.

4. The optimization method as claimed in the preceding claim, characterized
in that it comprises the correction of the tracking of the target(s) by using the
estimation of the errors of tracking of the missiles.

25 5. The optimization method as claimed in any one of claims 2 to 4,
characterized in that it comprises the correction of the tracking of each
missile fired with the aid of the state information transmitted by said missile.
6. The optimization method as claimed in any one of the preceding claims,
characterized in that it comprises the transmission of an order of change of

30 assignment of target to a given missile.

7. The optimization method as claimed in the preceding claim, characterized
in that this order of change of target results from the intervention of an
operator with the aid of an interface of the interception system.
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number of missiles and the identification of the missiles fired locked on to
each target.
5 9. The optimization method as claimed in claim 6, characterized in that:
- the analysis makes it possible to determine a primary missile and one or
more secondary missile(s) when the number of missiles locked on to one and
the same target is greater than one, and
- the order of change of target is transmitted to these secondary missiles.
10 10. An interception system using the optimization process as claimed in any
one of the preceding claims, comprising:
- a designation subsystem and a firing subsystem that may or may not be
colocated,
- a device for transmitting to the missile(s) in any one of the designation
15 and firing subsystems,
characterized in that it comprises a device for receiving the signals
transmitted by the missile(s) in any one of the designation and firing
subsystems.
11.The interception system as claimed in the preceding claim, characterized
20 in that the designation subsystem comprises a GPS type locating device.
12.The interception system as claimed in the preceding claim, characterized
in that the GPS type locating device operates in relative mode in conjunction
with the GPS type locating device of the missile.
13. A missile characterized in that it comprises:
25 - a receiver which allows it to receive information originating from the
interception system as claimed in one of claims 11 to 13,
- apropulsion device,
- awarhead,
- a navigation and guidance device,
30 - an autoguidance device
characterized in that it comprises a transmitter which allows it to transmit to
the interception system the information produced by any one of its devices.
14.The missile as claimed in the preceding claim, characterized in that it
comprises a GPS type locating device.
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