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35 the remaining span of tinme in which the target may be conbated by the
weapon 2 used. A manipul ated target and/or practice target is used as the
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name "zero test". Lead and the inclusion of internal ballistic variables of



It is therefore the object of the present invention, - to indicate a nethod
of the type initially cited which avoids the disadvantages of the rel ated
art; on one hand, the new nethod is to be 5 nore cost-effective in regard
to the devices necessary for this purpose and sinpler in regard to its
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While in the method described above, manipulated targets are used as targets
30 and real flight paths actually flown through by shells are assigned for the
judgment, in the method described in the following, known as "zero test", real
targets or manipulated targets may be used as desired; the flight paths of the
shells are optically simulated, the simulated beams only corresponding to the
simulated shell flight paths at their starting and ending points. The zero test
35 only verifies whether the tracking of the target by the fire control device and the
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attachment ofg,t |H8|c'aF@9%sree&ﬂrh%'H&N Nji&E onto the weapon barrel in such a

way that its optical axis corresponds to neither the direction nor the
position of the weapon of 20 axis. In the second and the third variants of

the att f, ' . di fference between the
opti cal %‘;Pﬁ?%efc? '} gﬁ'e"’gg %50ﬁﬁﬂég\b:}ggd@éégﬁ@bﬁgghn barrel axis may be
est abl i shed Ifof tne nbethodriynthd featacdsuaf CIaB‘thd for exanple, by using a
calibrating ca ra attache the cepter o weapon barrel, and taken
i nt (])Qcona der'§ IB%dieH'CFﬁ%Vﬁ?ﬂ HQ%WHH rt% 25 as a conpensatory
correcti.on, %F bBeé uBH'SFlthe Qlétv'lé‘ealbi/ Yh@'feét*ﬂ.ﬁ@élghc?é?ﬁfs' ﬁfra%y@m %nﬁ?@r 23.

cal cul ations. Such a correction may be di spensed i f | east the

difference of position between the optical axis of the |nage recordlng

devi cehdiien YERRIMGHEY bPLnaharich SOTAIA! L Bhy pFB: IdehBBR U

t he di stance et ween thé weapon an tar i mage recor |ng
devi ce |ctevmmma:ai>rdumgsuoh thevmyeﬂdﬁt lm\tewtmnlaml defiredec dyncihae srespettivtehe
weapgn %arrel L5 it may be attached to the weapon only

penden clHims.

The individual steps of the method may also be performed at least partially in

other sequences.

25 In the new method, as in the typical zero test, real targets or manipulated
targets are used, and shells and/or their flight path - or more precisely, the
beginning and end of the flight path - are optically simulated; however, in
contrast to the typical zero test, a lead calculation is performed. Therefore, it is
not only tested whether the weapon barrel precisely follows the tracking fire

30 control device, but rather the precision of the lead calculation is also considered
in the test. The advantages achieved therewith are essentially as follows:

- Although a more comprehensive test result may be achieved, no additional
devices are necessary, in comparison to the zero test, to perform the test.
- The method is not complicated to perform; the aid of specialists is not

35 necessary and the method may also be performed outside of firing ranges.



tenporarily. 9 However, if the image recording device is nounted in such
a way that its optical axis does not coincide with the position of the
weapon barrel axis, it may al so be permanently attached to the weapon. This
i.s advantageous in that the nmethod according to the present invention may
then be_perf ractiG ti i 4o rag I 90 +hHlor
exanple, it %?%ﬁb%@tlgdég}%%ﬂ%?ﬁ%m hge%glﬁ%r&ér?n}%gﬁbgpﬁ]% gggtg%s are
caused by ai hanggteandmr® amrhbheitiovais assesly shenefore bgcausticpenissionsaprgeslso
novenents. TEe fi Xi&'g\g st, however, be relatively robust, particularly if
the i mage reCHPENRG ‘ce is attached directly to the weapon barrel, since
it is subjected to strong shaking during regular firing. 10 Typi cal
suitable fixing nmeans are used for nmounting the inmage recordi ng device on

t he Wweapbh.naw methpdds eeapicpst-akfentiyarod compieise Rerfenm, hawevercadiketthgt t he
weapon icgezeﬁ*ﬂ.wtegf’ ted;d 8n!¥3‘5 Q€5 AIERAHAL Wh?chdEﬁé\ﬁaggﬂﬁ%rhﬁ%tibh%gdlﬁlt‘Fiue 15
Typi cal 'Y, 7@ ‘moni t0f IS used as an |1 age reproducti on devi Ce. e | mage

r epr odutdtatity defvithe aBmingplenens; edcludisgcthe leay talatilaiomar k Theormethadpl e a

ticul / di te ding field is displayed
Guri ng NEBERTE,467% o5 IoNe S Weja0n Bres AHBUE BhS 1SRy etet T eOP i B b ce:
t he mar korfectiont her @heJainil ERIS ehibgUtiferarsheobnfo Wedipeat @it tlyMeargH or

the corresponding 20 field, represents the aimng fine, which is to be
undt} st 68APEHSABANS.abY§ AEt byt eldinRfinthEhewsapses @grthél erQrs. Hawevgs, thisget
coincid i ,whher gc | I gkl an i preqgi,sian is
per f ect ,ﬁﬁﬁicﬁ,rteﬁgvc\g%ﬂré, v I(l)"gsgfn(t)it§e @Q%ﬁ%g) é%t'rr't t’ilgl fgwe;?ﬁgf‘gﬁgpf},lss?ngﬂ ﬁﬂh'?he
cont r ol effhefi of blee wemparT sykenyist signifiwagkt amadt & wningpertenivedyethebainiel,

whi ch, however cg}ncel o#t. The l.evel. of the 2? devi at | on, nay be read out
on the FHES®3repP SFUAT e DI N HIFLGR St PYAMRRISRFRYs and/ or

cali brations. The connection device between the inmage recordi ng device and

t he i mage reproductign device mali/ be a typical cable connection, a glass

fi bkt cORR®Y AN iBFlugendhe ielQ¥ingiSteBrnect i on having a transmitter on
the image r eaondtBRolaNE Scitllatioh CEPIttE" rABvdRENt RAked S AHLCEARR: dRvi Ce.
Non-mat eri al connection devices have the advantage that there is no cable
t angl i ng whepetfoemedaponthearbasis iof pivltipled measunementsr je.,argsentialysanbl y
nore than 36 : % cti.o [ Ly. ial.con ti,Qn
arr angement s SR dr oy it atu e g riRtical prged R Prafer 36, R
measur es nusbactdetatiomitime furdtiont af ghecaeget saebdetetthined.angling in the event
of wide angle pivots of. the weapon barrel: for thi ur.pos jointly .

Pt { ngconfab e¥PhlsRhino, aliTBRRR. B cuflie, Myl i BE oS sBfast Boom
for exanpl e. perfoemedabh thet besislaf ahpr ¢ asEpleddve HalcLAsSd @ FdtHeO midve nv@apon
system nmay be used as the data processing unit. This unit may be positioned

excl usi vel y 8tptesef the dagasty 181 aBUELENSY futreiteays)/ thpetqeveiafehedarges)
devi ce and pfg&é@lr,lr?rn@@_ t he weapon itself. A separate conputer and/or
menory unit, possibly separated fromthe weapon and fire control device,
may al so be Vel pains of dueyinstiants podgiug gositiond aceneewded, namealdul es. As
ce

desgs i bed above in e tall, the relati osj.t1,0n, L..e. e di

andf{ he rel ative éng? ,mg%eﬁn tﬂ@'cheé%oﬁg%% ?JNL %]rlgé%t%ﬁjt %gla ?@%@'e nmust
be known and t akeposibion @xehsi deration in the calculations. 15 If both the
weapon and the fire, control device e fixed, this relative positi is the
constant gun par al |94 PR OBﬁnwﬁ‘éF%E %famétwﬂ‘epm?ﬁ e 5&3(35?@ a&ﬂ:@e

begi nni ng of the geid9sted dI@Fista g, measurement device is used to determ ne
the gun parallax. This may be a conpletely external device, like a |
triangulati off@gy dus, ipesiticsy isadeternainael fodesispectic finagweagput, Spkingminter a

devige wor ki EQn%iBQF‘attfbﬁ‘{ p‘(@_ tsFlcar'fl s?EeQ‘d aﬂbetl{]ee%r?ttewaq tE’aiﬂﬁét"ié 08I RE ¥ERE LA
weapon and the Trre control” device may, however, also change, for éxarnpl e,
i f the weapoim isschoumiadtat a shell mdhich is fired from the weapon at this firing
instant would arrive at the due position at the due instant.
- The weapon barrel is now adjusted in regard to elevation and azimuth in
such a way that it is aimed at the associated due position at each due

35 instant. The aiming of the weapon barrel at the due positions may be



25 vehicle, for exanple on a tank, while the fire control device is fixed.
In this case, the continuous change of the relative position nust be
detected and taken into consideration continuously in the cal cul ations

whi ch are perfornmed while carrying out the nmethod. The position nmeasurenent
devi ce may t@ IR ”r‘?tanji’eal?mﬁb”i‘ﬁ'syarﬁxsﬁéﬁw RS fhe TdGe piﬂ§tatrit0rbut is
nmeasur enent device is connected”to the 30 data processing facil ity and the
sof t war e nustprb@rahlwlmfémmeldﬁmthe Heepustpose of considering the continuous

change of th Y 0Si t ] al.cul

Fur't her Cchar dteerTadd EefRind, ABulce 528 & i o0k AN ARICHT Sy tngfios
described i nctmtmudasl&}l br l|ﬁtérhﬁttéﬁtll/qultlngttchllerrﬁf eftetree due Astaxampl & and
inrelation to the draw ng 1 shows a fixed we pon system the fire

cont?ol devi ¢einth tthe H@'&G‘pd’rﬁrbenﬁ@r litoc R dMagashEeeUREdp B it FaSasaifel |
as a target Qﬁ_gb,ﬁyé@ggind {hevi%qééglseﬁ}ggh&ﬂ&mgeg%l ng the performance of the

nmet hod; Fig. ows an i mage reproduction device having a visualized
i mage; 10 Fi d\t tﬁesdm\msaamu Xb6e shedpinedsyeuldnpe torated i tbertueoposition @ndand

2 shel 11 n vabeosOfbafl BREUitab NGB ReRRE et Thotfictad o bRLRge 2

shows a Weapcmsﬁtmi emhieadu@g)omtvmaltmnemsehmﬁ by @& mMa@wi ingtheelinabe dfntHeno

positions and a fixed fire control as, we as. a targ eﬁ_ andaspell
e

in V&rious pdFPORIIRPALNFIRD &@wfcermiebeacw%t%@mm@@@% het'REdva
accordi ng t 0 HeBheB CHRAL mighl CBhd Othd SfiRECIdrDAMk Wabet QlRFaRRdSOLS e 1
to 4; the procedures are described in cal cul ation™i nstant Tc;

actuality, tkey@tim elithe sbak, Whe:hpw%b"r have beanifirgdusy f'h%lﬁbﬁkbrf“@féfpémeedl y
in mltiple t shows a weapon
system v\,hose%?’](#nj?ég'}gH péﬁ%gﬂ&%h?.és! %Jai?' Ee‘ﬁﬁe Eé%gf)%v\,hose aimng errors
are to be established. The weapon system has a fire control device F and a

bar F1; Ao AReBIREBRS 4R8RH Bbevs: oy e SR retrerand Ra e TieraRLI co

F and w@én%&cwa&éecalk@ﬁah@@ cBhsidBeatfeHTR g EdlehlatibRcof@rRPAYHRasdtRlvicilofiXi S
and its extension going beyond weapon barrel B are indicated with B.1. The

weapon {Re hellgitebeasiadilatast oclusiin@dvisanle sjnEDINaid@iRe1a wiFessi-e.,

necessar, ty r Rol e

accordi né”{ gﬁtehl}eﬁ?ér(r}galslegrlétﬁdl\}r}(\%egf f’cfg% Qon&QSysté;r;ﬁérﬁ Easﬁgaggslt%rgglégﬁécor di ng

devi ce Vhethod. mage reproduction device M and a conputer unit having

spﬁééfi c software 5.1. 5 Image recording device Vis, for exanple, a video
. Image recording device Vis intended for the purpose of recording

i mages @h theenspagethidd,cthd stsps deddribed b ove ape pdvfurfradd Bontﬁmnom:hi/sand

Car 1 os PEHIEEY Gorkery WoToRdocre HESBEROBHPNeRN HAE s AR HHah EHeRRapon

barrel For kRBORILECEAIE G GG iiAstaMtd/MuBOBbEitiOASarel BebRheHAR YaRD aMAPON W
and/or on or in weapon barrel B, in such a way that its o tlcal axi s

coi nci dé¥stppks WHEly auet Reperaieh fhamr ene axmather by rvedy fsead and AreigiePly from
f
oobfr's SHHaF s b il L TrQbby FR0dGndn BRIkl ERte RbIdVRTe

i mge r adoird egodeof tee wgmonaswsrbemmmuawheﬁbrlan entife targay titdjattothe
direction and/or position 15 of its optical axis does deviate to a not
i nsignificant degree from weapon barrel axis B.1l, but this deviation is

det ect e¢agnd(rOiMgeaYRAs et riabiyncdibelated bfzchuagq’edsrdu @@atcmatthm msmnénd is
i nventi on. Imaere roducti on devi ce |V|IS ilqr@ noni t or . is
connect éaerteéorzm Qﬁﬁﬁ&i'yr B%FEW{?%\W'&@ OV'eaﬁEl th% fP' 'ﬁ‘&e‘EP'FH;'P“PHe'”EE?r"BBse of

di sphayirag diffing of the weapon barrel in a calculation instant, the corresponding due
position must therefore generally be determined by interpolation between due
positions, whose associated due instants lie near this due instant associated with

the calculation instants.



i mges recorded by inmage recording device V. The conputer unit may be
i'ntegrated into data processing facility EDV, this arrangenent is generally
typi cal and al so used in the exanpl e described; the 25 function of the
conputer unit is therefore taken care of by data processing facility EDV of
the wea Y, ' leSqiFePSSY of X3 f 8 eekfdriy

sof t war gﬂgh? ?ésﬁarﬂqggmndégggdqlwﬁfg. 1oam%@%g@5§aof@regﬂfé % mv%l gﬁ |has
assuned tpesvedpon Paustt bé iekemtintbacamsidéGtipes fari the Pdlcatationst afihe Thethat wi | |
assune position Pc at ins Tc._ Target Z noves.on a tapget frajectory; in
Fron 1, ek elsnos peorteeh fths weno ot @eves e BRI i e cantrBl 86 2kt
flew t hieughs bed@ited batarFavEing &k, | feptaingsleby 18 0 icdsk] Bige dMaingihg
section z+ of the target trajectory, which will presumably be flown through
af tef | HaaReN Mesitips MUBLSerAeasned eontiniregly pRe;takeadntagansiperatiorsin
represe i +eff of the target trajectory, which the target

act uallyléx,ic?r&?%@%%rough after instant Tc, but which is not yet known at
instant Tc. Target Z is tracked by fire control device F, and the novenent
state of,target Z 5 is established at the s tipe., Target Z ha sition
oot | MOEaR o doVREREE ol e ARy dfer SGP Rt B0k os FETBRT el

i nst ant debcabped ahevass oot ab ek confeseivitt as@llatopy iniGties ofl 8, w@dpsre ssiidrg
facility EDV, which is assigned tqQ the weapon system retrospectively

cal &%l ateloGaked 9H\vareaying: RigEopm, far Sé@mZ’Je @A RARrdomBRIMEr s@idi IMEIRORT t he
target traj o. i L1, ol IHC R bi WRf as
a cgl cufogt F@@Eiénas{ct] at'rE]s'Eq kggan?dé ?zﬂniﬁqoégl?fgﬁwiagﬁgﬁg?%mﬁ%s }grﬁldagag;ﬁ/a%?]gvm per
se. On tshekingsimotidng. heThesiship iasbéer bavie tgpicaly dtass stefbilizatipet f&;ilities for

i f Lt EDV | at .th ted fut t f
P oet sohadtEatibg) s aRQISET rifueds, TNEE ey Hethdy, BBl Hhdtichs
ext raPplwﬁtig}mnareA td»uhebei n:bmjtsﬁns:étedinbly ﬁtagmaﬁbat eatlnuu?s mr?i tritoo_ntafkt*ena:iﬁtTo
est I snea | n ucn a, wa al, a S N C Was I re a I NS C
Pr oy GBaSchralet dn BRI Bate Wi meath Hiah (e tast Ayt IBsecota e 4 1
due | NstREhaH mARBIThbrisRERst G theaunBtiBROBK theMdorosyRbrsheivedn ar e

taken into consideration in the calculation. If there is a difference of
t he posithe¢ dreckinguedfos t20gel andthe mempas iof itba Wweapan bagwht while dakingethe
. e, al%@c?@ﬁﬂt{ 'rntB'E%Hrcfd'éﬁti&“,fl%&rﬁ%?la%aés e el bRKRD s'czéﬁi@zation
consi deration In e cal culattion. thi's due 1nstant , targe 1's al so
expect edagiktdes.cor r espondi ng due position P*. Target Z will presumably not

prez&sely reach expected due position P*, because its actual novenent state
genéral ly does not correspond to the cal cul ated 25 novenent state, so that

act ual fFar gridgindthet eesulestof fthdoaswn phettRdNCit deust tHe evperictdd t tvagiethe
trajectory z+ or is not flgv%] through at the tine (ialc | ated. The | ead
cal cul aPFERa%Y PRIFPEPAREE CHAPE MRARONYSYSierkiguesngrally caiRel Retentiars Mat s.

be assumed on the basis of the images appearing on the image reproduction
device, firstly, because the antiaircraft guns used as weapons usually have
25 multiple weapon barrels, secondly, because multiple weapons are usually
assighed to a fire control device in a weapon system, and thirdly, because spread
may always be expected when firing with real shells. However, it must also be
considered that the new method does not take external ballistics, which may

negatively influence the accuracy performance, into consideration.

30
To perform the method described above, an image recording device and an
image reproduction device, connected to the image recording device via a
connection device, are used. Furthermore, a data processing unit having the
necessary software and a memory unit must be available.

35



Val ue pairs T*, P* established for respective associated due instants T* and
due 30 positions P* of target Z are stored in a nenory of data processing
facility EDV in a type of table. This table is continuously updated on the
basis of further establishments of novenent states of target Z, which flies
further ;gn_s | z tra) ect -@p@}- 'H‘é?_:fea”t
T™ is régcﬁegféfgewggoEQEzE}@éq E&né@%?ﬁée "o? %e%g%ss?rﬁen 'ﬁb%er In
gener al repogluchishaevite is ammn@btatbto ethacnnha}ge:metrmtdd'@ wieviteoire suth tehavay
calculatjion,nstants. In this ¢ at i nlntant directly
ol | ow Notine Tades tecrratd il B dme ety cififored BhafBrolik st or e vai e
pairs, is used as the due instant. The due position associated with this
instant, which, of course, also does not belong to one of the stored val ue
pai rs, AsVIdREFagReIar Ml def B5ed Af anpionags W%@tﬂﬂe%v'%l foe ©@MPlex/ P+ and a 5
val ue pair neighboring it fromthe stored value pairs of due positions and
due instants. If a real shell Gwas fired at due position P* in instant Tc,
it woul Crhfehy aat orgioasseldnts ifay poslulowrg; thrl imegé deconding davictueAgsisningon P*
in due |n ant_ T* ed. in Sur roundi n

posi 1 ot st RRTR RN ot Fon Pethg e past e B fosfite P b e
certai nifythe fopsicel bxle bathadagke! Isecl@e@ingfdé\ﬁde id Gobefidevey vith the sNe.m@I for
t hese cal cul ati ons. The aim ngé@] Iigon barrel B at the respecti ve

pOSIlQI oR G i RS+ i Th'ﬁg'sl got e IP?)Q%H‘Qat"af'ﬁet%e'@I‘ﬁm Ry ingiPlen eshel I

flight dutiahbi aRis2pe tfw@ﬂrﬁéﬁ‘e PHEcH‘EFFr?g Qfevﬁder aRE heS Rldpona e el 3Gs Hpe tide

present invention, the aining o 15 weapon barrel is only perfornmed at

the endcefreshendtasi mufchi g$1tpoaﬂbm| dnﬂe&’ﬂo\/aﬂtﬂﬂtelﬁdlhe athachoedt of ithstiaragef or

t he pur T*

avai | abP‘g&ﬁ’fﬂ{cﬁatdgggeoé@ggﬁﬂgéhgg@ aEEJS/ ﬂgﬁelt he E o'—”fyatﬁétgﬁg Qrf;etﬁgrr%ﬁgﬁsg

means ofcow&adnsn wieh rteke B/eapgnabandee x| teqnca*resmmﬁ) tbrr&gedngécﬂldndsardm

p03| ion its surroundings A.is recor or evice V
e PSR, - sCcPRiev AT o e BRI TSRO L o T RGe PRI Megiee O

r epr odughé waa%w E@rrM mTQ@crabrwgtg tI94t t@@@@@abéﬁ@&ﬂor%s@%d&% trhecaatéhtm of

the image is al so performed continuously. shown in Fi , a mark X,

whi ch r &pthe syraparnbaest axisi @NtGTOt\AEﬁaB@?IU@ar r/éIth@tsh\@r@nt is rf-g? Fractweenton

the vi sy I e éétll&d I h n, f

i nst ant c"Jhé ﬁnésé@rraglr%ﬁég'aguq Oro?\géptﬁﬁdbviegﬁg ﬂ)ar%l ﬁfs’&‘ﬁgl? \{Végﬁgé?cl)trsy g.

Fur t her wpkieal axie qoma&;@ontlsttarr@mhez thetdinetios redrstihe pmhnnam@d tInetWeaZJonneﬁ/

al s een he_ vi s e r

bevtlt GRS o the sshelid”ant e, d678 PorfivSapk the; EREANEE &F Raals ng
error o;retmnw@mrtz esayateekaf)f(érfentlhgbw@e:mﬂ taysbemdtaaIx@Ooanmargg eéd’dgdﬁ‘t,g Lhe
i mge of target and mar WO coi nci de. ro res descr.i bed above
are il q&VIgt 8890t RRRA WR(E *t%saméyogeﬁﬁaghgh%geqﬁ%)% heginnypat
scal e, hewmehetHdd,ifor axaHPRE UBirghalcafbrlitHPPsRerh htt@ehbatiMeRB cbkater fire
control device F and weapon W The relative position of fire control device

F and weajsbea Wﬂa@n@a@“@heaﬁcb;a@rpwﬁptqoaﬁlctﬁzé@tsm émine fellowing Mvehodustens i s
| | yst d

1 98U Bk chiefardly LSty il P RAALaIRPSH AR RSHOBERIo Iy ce
At 5 |n$Inand:aI&"tmIatlbnse Gudlr @ cdereictionFmandieordisgensedamdth dhdatt tmkltrlrga

unit, ctive i.n a.regio Z is. ted at position Pc and
weapon BUFRENCE QAkIgE Bafween 1Fe dRbicabeRs difs mige PRairbinigelicd he

i ntenti ee Okedpdrh Nsarpels BRIs! isGeotrpasativel| srﬁawoml dofripdrisobetd ntheeapeandear r el
B at the beginning of its shell trajectory g, which it would fly through
after fi ,etwgen|themnqqg@|a¢,1thq-targete after conpletion of the 10 shell
flight duration, during which shell G woul d be underway, target Z is near
due position P* and weapon barrel B is aimed at due position P*. The aim ng
error i3f $hevimage Fegordinaigdevied és pnonted M shiohsa aNaqeaqm@n ity sxpgicehaxisng a

flxedflrecntro vice F a a, weapo. 0, v cle
Q i ool bl BR " ararBenBL G, My HERECEEATD RurRedRriBEE §
bet weentémpargoipt rol device F and weapon Wchange over tine; at instant Tc,
they are dl1 and bi and at instant T*, they are d2 and b2. Wapon system W

has an internal position neasurenent device WF or a position neasurenent
device WF, which works together with a GPS, which is



20 connected to data processing facility EDV. Software S.1 is also

i npl enented for the purpose of considering the continuous change of

di stance d and relative angle b between weapon Wand fire control device F
in the calculations. 16 VWhat is clainmed is: 1. A method for judging the

ai mng ity el lfa\:h%eﬁ%ﬂ(;é ?é’c%trgﬁ?g(%wﬁ@ |§“?‘r§01ﬂﬁt bR s‘?}?:'ﬂt %a)ﬂﬁ'ﬁtcl?s ()Eilcélor

tracking a target havi ng weapon barr'e

means f axlsadmsngot helnmpwnthti;hnermw(@) ofahel veeapmmb@rrrebexs; rrtgmraacalsway:
(EDV), - the fi nt.rol V|ce F) tracking,th tar mng
teans aPRIRGNEREY Eipiedi it “agron. | T g/ PEabRRRRI S605 B0 gthofhch
I s nmovedctdrditd télahé tp)‘eéftértthnf/é@tld@ gutavels gy b@rpfefaforfrE’éd at 9mtc@ql/>ariye@mredl ng

i mges of the target Llﬁandlts surroundi ngs, - an imge reproduction

dew%e @NF ‘dItBBPhWWﬁa Qe§°'? EXBMPey !Sym?)ﬁ q F\%ﬁjédr%@ﬂdl‘ﬁ ety ggur(eg) and
k

meapon [TiFombdid Birbetsprk CBASEAMY AinthP@ndhrs M G2 WedbBE SysBEMOLr BN

(X) repuesap&cheg tangearmnvmnemUSOrTbé ﬁ)hlegmaﬁomwm‘mbeﬁmjatlvelhero@lum,ng of

t he weapan.barre bei n erf 1§ on the_pasis of. a al cul ation
wht ch ¢ SREETRAS' e HBPAE: rorfladn g thents 2Brchie Tfgll B A Mt dobnel |
(G . 20barrefhsintetthistuigeqeditdstiondbitaking dueihvyy efusdr fiedg Jn that - the
fire control device (F) repeatedly perforns neasurenents Whl | e tracking the

tarb‘ét (Z), in order to detect p05|t|ons of the target (Z) and 25 instants

t whi i t
a 'C;FyFE%Its,ﬁrtSBFe ﬁ'%‘hﬁstant (Salr% i ecte ugf‘lﬁ thel nﬁ?gé‘ rRcH PTG SRVNG

facilit In an | cal culation instant,
cont i nuotsthe weaglooul dt és prakerablyr takennintengantsidarationoin thie qaaEg@tat(M)E,

he. expUBan TN oe Rovehi: % ok hReERR a8 kna iy, (o Cur an

novenent state of the target (Z2), - determ nes due instants (T*) and
ass i ated. d e positi taking.into con5|de{|at| a dif erence (d

P TPIalY . PoTnonRoodS Hudeq \oE e e ESTRrbrte. fouter T hERes
t he Spe?éip@@mlcﬁlbﬁ @@/lté‘ﬁ@rﬁ‘@lerﬁéhtécﬁm &g chfa N@Eﬂbltﬁatsaerh‘llﬁk( far: eké‘m%!@lé a

way that, in the due 17 instant (T*), a shell (G which fired in the
cal cul afedeHIen@ndior orsinasel svsaemi o6 aatcomeépm@nsoﬁekdi tﬁnd(SFP"E)Y%diUﬂﬁé

t t t . h . Lt
96t (ReliBaRSHAE ot UR) B Flock e BT kan thE ek uno"
means of.et liee magmrmmfttherretnc@&) andfor coartimate apsterbandgbr (B cosrespoedingt t he

oA B NS BRaht SR ko B A2 Rl e B AU A0 T heq I e
cal cul aektanding @he ansdpiter Batranaxis) F.théhardett dbcides avieh Bige hearld, aharelis
no deviation and the aiming precision is perfect, which, however, does not

exclude multiple errors arising in the control chain between tracking the target

and aiming the weapon barrel, which, however, cancel out. The level of the

25 deviation may be read out on the image reproduction device through additional

markings and/or calibrations.

The connection device between the image recording device and the image
reproduction device may be a typical cable connection, a glass fiber connection,
30 or a non-material connection having a transmitter on the image recording device
and a receiver on the image reproduction device. Non-material connection
devices have the advantage that there is no cable tangling when the weapon
barrel is pivoted around a large angle, possibly more than 360°. However, they
malfunction easily. If material connection arrangements are used, which are less

35 susceptible to malfunction, measures must be taken in order to prevent cable
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characterized in that the aimng instant (T*) coincides with the due
instant (T*). 4. The nethod according to one of the preceding clains, 15
characterized in that delays caused by the nethod, particularly delays in
t-he transm ssion of signals to the nmeans for aimng the weapon barrel (B),

are tak?ﬁg@lﬁ%’gﬁﬁbg@ﬁ@bf W‘dézgngﬁé ?N/'o@é bPB%e wapbiehatpbRadr #6695 H Bge,t 0

one of g clal s, acterized in that thé difference (d, a)
of the p@lstlm mtatifgt doentaetsporay( W dseshot labfessimdyoheofuided ¢vereactyper of

devi ce ((S’é S,PEasur & d repeatedly and changes of this difference (d, b) are
cont i nudd fny C6FSPHM'Ed in the calculations. 25 6. The nethod accor di ng to
one of the preceding clains, characterized in that a deviation between a

weapon barrel axis B 1) and an optical axis of the i mage recordi ng devi ce
(V) ?s &anghpishde @rmcgsaaa. Wit gRsigeed dREAE; WEBP D SYFERER A0 e YF&the

represe 0, f i by
the i rragéegplgpg% ucﬁ%ﬁé@gg@zw ce ﬂ?ﬁﬁi{ B}’ )I Bgedw ce (ﬁ‘é%&l@éﬂ%l;ﬂ?}ﬁ the ﬁ}l) ng
t he ai mcngtref devikeodr pastédlyoon sttnetfme] caditralhddhdse andi paarttablrytmrmlthelewech@r( F)
for tracgking target (Z weappn ( havi n avvea nbarr B m ng
I S LY A S A S e e R
(EDV) hadapgnseihd ireecdritrol dévice; nidie afdor be agldr avhidBvingg 4160 fraéibhg b
sensor device, in or to measure the respective positions of the target
(2)] 0 angonnegted th@og %‘éessi ng facility (EDV) being inplenented for the
pur pose of repeatedly calculating the current novenent state of the target

(2), 5 repeatedly performng a |lead calculation in an instant selected as a
cal cul atsotescnibedrabqvecin, moie sietielt, the redative pesitiandie. ithe tdiskancad andaling a

the bar eptDsiandis, bEMEE HeOHESRE) GEAEHIE A RGP isd BT (EbRAT
bal | i st iaed takendaty eorsdigdtazionGh, thencaadbtiansvay that, in the due instant

(T*a a 10 shell (G which was fired in the calculation instant (Tc) would
arr ﬁ/e at the due position (P*), and the target (Z) is expected in the

sur r oungf Begh Qﬁet\ﬁ&ﬂ#ﬁaﬁé&h@% édtithol @é\h@e %?é'f%d( |Yh|sVre|§tnlé p&Rktididis - an

i mage recordi ng device (V), noved in solidarity with the weapon 15 barrel
(B), inthedanstant gebr Baiatayes The gHE Paedax st be mterrm@r@dr bpfasa S on
devi ce u E£9 dhis
mar k (X%%gg'rl gfrﬁ%:ﬁ E?g'tn%t%& aAc?f% %Q:E\J}gp{m ng"r?r?]@nt Ly %gtg ?%drlr{?a{etéﬁg]n
i mage othe lgaint parpdiax( Z)'hlfsrmHth&aarmmpl(exelycexteemj(ﬂmm@, like aHeiaagoiatiprer r or
of E@e YRR o7 asnt %r%rnal device

p of the weapon system, or a device working together

with a GPS.

The relative position between the weapon and the fire control device may,
however, also change, for example, if the weapon is mounted on a moving

25 vehicle, for example on a tank, while the fire control device is fixed. In this case,
the continuous change of the relative position must be detected and taken into
consideration continuously in the calculations which are performed while carrying
out the method. The position measurement device may therefore not be a
purely external device. The position measurement device is connected to the

30 data processing facility and the software must be implemented for the purpose of
considering the continuous change of the relative position in the calculations of
the method.
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20 - additional software (S.1) for the data processing facility (EDV), in
order to nmake a signal available to the aimng neans on the basis of the

| ead cal cul ation, so that the weapon barrel (B) is ained at the due
position (P*) in the due instant (T*). 25 8. The device (M V, S. 1)

accordi I i Gt r ' ' at
he due aosftr R ErisE ERE! ShREqLS of 1k ASgiERRRRIS 8T abierfiedth |
accor di mgoreodetad iof th@ & llosvidigtwitB, refrechartacareeixaeplée randhint relbtion hagihe
reproduction device (M is inplenmented and connected to the inmage recording
devi ce (j 'such a way that the recorded i mages are di spl ayed

i mredi ately. 10. The device (M V, S.1) according to one of Claims 7 to 9,

35 characterl zed in that the imge recordi ng devjce a Vvi deo, canera.
19 S11Figrnle devi SBOWE) avﬁxsdlyveaeearavs’fsrrt,ot% I %&r% devicg gpd € the

characterized in M(%tpotnhselh é‘at%eqertplé@%gﬁieegbgﬁoﬁv)as'v@elp%'atﬁaqgéﬂahal asuch5

a way that an opt axi s I mage recor devi ce coi nci des wt

weapon barrel axi sh(elB.nl)varlbjas poisitiasvd wéng the yerfermpanae ofrtiempettwdone of
Clains 7 to 11, characterized in that the inmage recording device (V) is
positioned in such a way that at |east the direction and pref erably al so

t he posiFtd.an of a@hé@lsQﬂ‘t|rﬁ§d_;e%pr%d@n’ttlbh&idvﬁt&gﬁa\vmg(‘ddlsngllﬁtﬁjllrﬁglql
corresponds to the position of a weapon barrel axis (B.1). 13 e device

(M 1§, s.1) according to one of Clains 7 to 12, characterized in that the

| mage 1 efpreli ng deybee %thlaé %g?@ﬁaﬁfét)én{wtﬁétﬁr‘éh%nh%lt&‘@w!‘@a&%‘ e -

14. The device (M V, S according to one of Cains
characterized in Mﬁﬁpqrheot betng fosstedlimgheleane: pevitions agseWﬁﬁn@naltWQEt

attached to the W% Pé%ﬁ in %gr%E? RZPI%I ﬂgvdnuﬁ%%rfgrmgn}g o??ﬁgrn%atﬂgdt 0 one

of Clainms 7 to 14, ize e reproduction
|s a nonitor. 16. The device (M V, S. 1) accordl ng to one of Cains 7 to

5 har cteriz dinthat it includes a device for suring a deviation
of K5 o o RGNS, RV ERRRE BT R et KR POGREd RBYAROBEG ol

aXI s (B 1) In or %hlcqe@mwaeﬁ@ﬁﬁm Bha dlexeatfirencokted ddace rragwennﬁ@l%
avai l abl e by the i mage recor evice (V) are displayed. 30 17. The

device (M V, S. 1)tac'g@@oamrfgsh@ﬁonavaﬁlqw§, poskicast BHIIpEdPeMokmance wé et a
processing unit (EMhdgs | nmpl emented for the purpose of performng
calculations in order to determ ne the necessary

20 The method according to the present invention is described with reference to
Figs. 1 to 4; the procedures are described in a calculation instant Tc; in actuality,
these calculations are performed continuously and/or repeatedly in multiple

sequential calculation instants.

25 Fig. 1 shows a weapon system whose aiming precision is to be checked and/or
whose aiming errors are to be established. The weapon system has a fire control
device F and a weapon W having a weapon barrel B and aiming means for aiming
the weapon barrel; for the sake of simplicity, it is assumed that fire control
device F and weapon W are located at the same position. The weapon barrel

30 axis and its extension going beyond weapon barrel B are indicated with B.1. The
weapon is assigned a data processing facility EDV having software S necessary

for typical firing operation.
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conpensations of the deviation of the optical axis of the inmage recording
device (V) fromthe weapon barrel axis (B.1l) when the i nages nade 35

avai l abl e by the inmage recording device (V) are displayed. 20 18. The
device (M V, S.1) according to one of Claims 7 to 17, characterized in
that - i ) i sly
L2 or R RO EERAP HE TR QL B Sl d e aplicf gy
event ofha‘soewamuhagnveeemrldlrng dé\ﬂcave\a,p(am (iWageelraproductiont devider ¢1 camd r®|
device (F), - _the ta proce unit (EDV) is inplenented for the purpose
of conti qu)'; LE\%S?WQ C{SFS WAGeSdr the relative position of the
weapon 10 in cal cul ati ons. 19 The devi ce according to Caim 18,
characterized in that the position neasurenent device (WF) is an internal
devi ée dMagdfe raeeisbng devieanV is 0. exatepigeva cddee c@naeiy tlonagairaramsiing
char act ,%@ed [ PP g%stlél‘ e i Vi

whi ch wo s t})/glgt hgg;ﬁdvati]ﬁorext eEr”ﬁ means,CS ﬁbt-:!xargpelg Of( eﬁg%é%:@'hﬁjgb'hgf A
use of tlhefrdetllafewewpoh( b&ré) BaccBorditimig porpmse, ofnafgealrasorﬁimg) dyice V is

h t ed that, th ted . h

fire comoegiona i Sty oV HRed: Cosies ouladieot TR Helips o tedporsbayre
accor di g i GoRagrief itiRiweagorl ®atdl 5 Fﬁé@@%@ékﬁﬁ deViéd &t id besipmean (W
and the fire control device (F) are nounted on a vehicle (Q. 23. A use of

t he l8evirFefqrepivon svagpaeit Yo eadhe 06 Ocsn@ weargmbasred B dnissichcharaye thati #ed in
that the, %@P%g %&IQE%W&E%@]\QWI Bﬁheoa(rQl ANl 39r Pﬁfé@ré@ slightly

oscHIat ry an I'ng novenents I's stablllze Ive to

vehi cl e fta@@n weabon hared! dxos Bal sthabtihlszaffemnc@emlO&lgnB‘j]cant for the results of

ALaA A Af % A A, A&hf ALASQAAv LUf % %Y UX g dAf%
én at| y, Image recordin

S9. A9hl@ i\L’RF%/}‘%%fa&C%%QQ 0 e BreReat, lBVention.

"E(JI( *c&vhce{ vangh] éﬂs@ decpdsiaibaad salsaah cahes] itk ctala Ccﬂié&ﬂo@maé s@loralastion] cal
ca] ca] ca)]1= ) llcgl] aX|s cle ca] cRa] c<al] cal ca] ca! | ++Q f "0' 000A33588<=?8@
eviate to a not insignificant degree from weapon barrel

FHH' | | Jjakds) %%{W Ehigl lléﬁ]a%]w(?%] Géié‘c@é&as]r?cﬁldb?ﬂxﬁéﬂé‘a%&a\b&ﬁinci‘ﬂwéaﬂn‘é%ﬂx&@‘] Ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal KKL, Mz
Ti U U according to the present invention.

VQVIWYzZ[ =\ Q\\ "} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal “u_x_accdddaeeesf Hgg: h[ hj |
j ekm&oJdplagés Qepdduuction} devicd b l] Is; affoc adxaath plel, caa]mahnza] caltc &y cahnedted] ta] cal

2 F201 o1l TBRE] o R 1N 5 o £ Ch o AT CREEH Far CAF oy PPEape A RUPEpe SN oa
] ca] ca] m]a@ab&ab@@l@&f%@@k%k@ﬂm@h@ﬂc@a} caj caj ca' <BDu

El E! CR pvR} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]c
aJ ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]caljpD ' FnRX8y/ }xsni d_Z]] ca] ca] ca]

ca] ca] caih%akeaigéﬁbpamalrﬁ% @% qalecgar]aséd QRﬂoC%]a‘Eél] a%ﬂceeélﬁal eRhrg] EBlC Y@l cal

ca] ca] ca] ca] caDEFcEL 10%9&’ (
& 10%&' @ rHWEIRNY Js \GenERally) .typlgab/@n(i)alﬁpewﬁd |n the example described; the

10% () fuﬁ&lo/ﬁoo/f&tlgé (.Zoanp/ﬁteQ u@#%oﬁér@or%wefl??ér{ )ca?gﬁt%%g‘y( ):Jax%z [pl?gceéls(])ng

facility EDV of the weapon system, which is present in any case, so that only
specific software S.1 is also needed.

Fig. 1 also shows a target Z, which has assumed position Pa at instant Ta and
30 position Pb at instant Tb and will assume position Pc at instant Tc. Target Z
moves on a target trajectory; in Fig. 1, section z-, the section of the target
trajectory which the target flew through before instant Tc, is illustrated by a solid
line, while section z+ of the target trajectory, which will presumably be flown
through after instant Tc, is illustrated by a dashed line; a dot-dash line

13
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Target Z is tracked by fire control device F, and the movement state of target Z

5 is established at the same time. Target Z has position Pa at instant Ta and the
associated movement state, and position Pb at instant Tb and the associated
movement state. In instant Tc, processing facility EDV, which is assigned to the
weapon system, retrospectively calculates the movement state of target Z, which
contains section z- of the target trajectory, up to instant Tc.

10
In instant Tc, which is assumed as a calculation instant, a lead calculation is
performed in a way known per se. On the basis of the established movement
states of target Z, data processing facility EDV calculates the expected future
movement state of target Z, which corresponds to target trajectory z+, through

15 an extrapolation. A due instant T* and an associated due position P* are
established in such a way that a shell G, which was fired at instant Tc from a
weapon barrel B of a weapon W, would arrive at due position P* in due instant
T*. The shell speed and the internal ballistics of shell P are taken into
consideration in the calculation. If there is a difference of the position of weapon

20 W from the position of fire control device F, i.e., a gun parallax, then this
difference must also be taken into consideration in the calculation. At this due
instant T*, target Z is also expected near corresponding due position P*. Target
Z will presumably not precisely reach expected due position P*, because its
actual movement state generally does not correspond to the calculated

25 ~movement state, so that actual target trajectory z+eff does not coincide with

expected target trajectory z+ or is not flown through at the time calculated.

The lead calculation is performed continuously in sequential calculation instants.
Value pairs T*,P* established for respective associated due instants T* and due
30 positions P* of target Z are stored in a memory of data processing facility EDV in
a type of table. This table is continuously updated on the basis of further
establishments of movement states of target Z, which flies further on section
z+eff of the target trajectory. As soon as due instant T* is reached, weapon
barrel B is aimed at due position P*. However, in general, due instant T* does

35 not exactly coincide with one of the calculation instants. In this case, the
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"& ()-!1 XL " 2" 0% &' -1 9f S#1096 " 34555F66 X VAPE;

10! (3&( W&%gﬁq %?é(%,o)zlé %oqrgfz ]dggf(r%ot é l% Po one of the stored
S&( Y4 0%vadid ba)r‘sl\hsﬁffﬁé}% r&nhbd'bSBlr&&/dw{’atlo &etWebrd 3BBG8P2UIZB*/P* and a
10! b S‘Vd. %R ()-!; SYLOY&R 0" 10" 10"F>s10% & ().-

S &( (y(ioo agug Pair agmmg %t)frg% t%s;or%ialzl@ pairs of due positions and due
1061y L i30Qc. S1f b b cheh ARy B blioolMd i PinghR: (il 0%
()- : SYHOBRE () 2775 @ Buj = 10/ Tyl'yFOd0% {& ()- 10
101 =t 10919 4 ﬂmbmamc)tor\ug%m@wcwd arrjuﬁw.to@%&O(smonGBBlwue instant T*.

Target Z is located in surroundings A of this due position P* in due instant T*, so

T

that a hit would occur with some certainty, if shell G had actually been fired.

10  Software S.1 is used for these calculations.

The aiming of weapon barrel B at the respective due position during firing is
typically performed at the beginning of the shell flight duration and for the
purpose of firing a shell; according to the present invention, the aiming of the
15 weapon barrel is only performed at the end of the shell flight duration and

therefore in the due instant for the purpose of recording an image.

In due instant T*, a signal is made available by data processing unit EDV, on the
basis of which the aiming means of weapon barrel B aim at due position P*. An
20 image of this due position P* and its surroundings A is recorded by image
recording device V in due instant T*. This image is visualized with the aid of
image reproduction device M. The aiming of weapon barrel B and the recording

of the image is also performed continuously.

25 As shown in Fig. 2, a mark X, which represents the extension of weapon barrel
axis B.1, may be seen on the visualized image of surroundings A. If shell G had
been fired in instant Tc, this mark X would correspond to the end of shell
trajectory g. Furthermore, the image of target Z, which is also indicated with Z,
may also be seen on the visualized image at a certain deviation to mark X.

30 Deviation a of the image of target Z from mark X is a gauge of the aiming error
of the weapon system. If the weapon system had no aiming errors, the image of

target Z and mark X would coincide.

The procedures described above are illustrated once again with the aid of Fig. 3,

35 which is not to scale, however, it is assumed here that a distance d lies between
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NaBVK@ @0d! waapon W is measured by a position measurement device W-F, which is

f #1098 () - SYdQuUR L) - o9& () - R ()-]a Yo% (.- R ()=
NenCoo PR 161719+, TR ook 44 2R el oS mbnaie iRt evies.e the ) -y
y#10%&' (WeayBhO%histe RROQ RoRsHIte®) 1&ktetmal position measurement device. At
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10 at due position P*, if there was the intention of firing a shell G; this shell G woul

PLO% (L 000 Lot AR Ehd Do AREEE i Skl AR -/ WAIAPR - A
would fly through after firing. In due instant T*, i.e., after completion of the
10  shell flight duration, during which shell G would be underway, target Z is near
due position P* and weapon barrel B is aimed at due position P*. The aiming

error is shown in Fig. 3 as angle p.

Fig. 4 shows a weapon system having a fixed fire control device F and a weapon

15 W mounted on a moving vehicle Q, which is illustrated in two positions; distance
d and relative angle d between fire control device F and weapon W change over
time; at instant Tc, they are d1 and 81 and at instant T*, they are d2 and d2.
Weapon system W has an internal position measurement device W-F or a
position measurement device W-F, which works together with a GPS, which is

20  connected to data processing facility EDV. Software S.1 is also implemented for
the purpose of considering the continuous change of distance d and relative
angle & between weapon W and fire control device F in the calculations.
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SOV & O Thdhoh e OGP e RIS Wermnro fustern. wishhee ) - oo
quSNSOSPSQSW?@/B:Bn%EbI device (F) for tracking a target (Z), a weapon (W) having a
5 weapon barrel (B), aiming means for aiming the weapon barrel (B), and a
data processing facility (EDV),
- the fire control device (F) tracking the target (Z) and the aiming means
aiming the weapon barrel (B),
- an image recording device (V), which is moved in solidarity with the
10 weapon barrel (B), repeatedly recording images of the target (Z) and its
surroundings, and
- an image reproduction device (M) displaying images recorded by the
image recording device (V) and a mark (X), this mark (X) representing a
point of an aiming line of the weapon (W), a deviation (a) of an image of
15 the target (Z) from the mark (X) representing the aiming error of the
weapon system, and
- the aiming of the weapon barrel (B) being performed on the basis of a
lead calculation which takes into consideration the movements of the
target (Z) and a shell (G).
20
2. The method according to Claim 1,
characterized in that
- the fire control device (F) repeatedly performs measurements while
tracking the target (Z), in order to detect positions of the target (Z) and
25 instants at which the target (Z) assumes these positions,
- the data processing facility (EDV), in an instant (Tc) selected as a
calculation instant, continuously
- calculates the current movement state of the target (Z), based on
the measurements of the fire control device (F),
30 - calculates the expected future movement state of the target (Z),
based on the current movement state of the target (2),
- determines due instants (T*) and associated due positions (P*),
taking into consideration a difference (d, &) of the positions of
weapon (W) and fire control device (F) as well as the speed and the

35 internal ballistics of usable shells (G), in such a way that, in the due
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- upon reaching an aiming instant (T°*), makes a signal available to
5 the aiming means of the weapon barrel (B), and
- the weapon barrel (B) is aimed at the associated due position (P*) at
latest in the due instant (T*), the deviation (a) corresponding to an aiming

error which takes the lead calculation into consideration.

10 3. The method according to Claim 2,
characterized in that the aiming instant (T°*) coincides with the due
instant (T*).

4, The method according to one of the preceding claims,
15 characterized in that delays caused by the method, particularly delays in
the transmission of signals to the means for aiming the weapon barrel (B),
are taken into consideration in calculations.

5. The method according to one of the preceding claims,

20 characterized in that the difference (d, 3) of the position of the weapon
(W) from the position of the fire control device (F) is measured repeatedly
and changes of this difference (d, ) are continuously considered in the
calculations.

25 6. The method according to one of the preceding claims,
characterized in that a deviation between a weapon barrel axis (B.1) and
an optical axis of the image recording device (V) is established and this
deviation is taken into consideration in the representation of the images
recorded by the image recording device (V) by the image reproduction
30 device (M).

7. A device (M, V, S.1) for judging the aiming errors of a weapon system,
which has a fire control device (F) for tracking a target (2Z), a weapon (W)
having a weapon barrel (B), aiming means for aiming the weapon barrel

35 (B), and a data processing facility (EDV) having software (S),

18
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5 repeatedly performing a lead calculation in an instant selected as a
calculation instant (Tc), in order to establish a due instant (T*) and a due
position (P*), taking into consideration the current movement state of the
target (Z2) and taking into consideration the speed and the internal
ballistics of usable shells (G), in such a way that, in the due instant (T*), a

10 shell (G) which was fired in the calculation instant (Tc) would arrive at the
due position (P*), and the target (Z) is expected in the surroundings of
the due position (P*),
this device (M, V, S.1) having:
- an image recording device (V), moved in solidarity with the weapon

15 barrel (B), in order to record images of the target (Z),
- an image reproduction device (M), in order to visualize the recorded
images and a mark (X), this mark (X) representing a point of an aiming
line, a deviation (a) of an image of the target (Z) from the mark (X)
corresponding to the aiming error of the weapon system, and

20 - additional software (S.1) for the data processing facility (EDV), in order
to make a signal available to the aiming means on the basis of the lead
calculation, so that the weapon barrel (B) is aimed at the due position (P*)
in the due instant (T*).

25 8. The device (M, V, S.1) according to Claim 7,
characterized in that the weapon barrel is aimed at the due position (P*)
in the due instant (T*).

9. The device (M, V, S.1) according to one of Claims 7 to 8,
30 characterized in that the image reproduction device (M) is implemented
and connected to the image recording device (V) in such a way that the

recorded images are displayed immediately.

10. The device (M, V, S.1) according to one of Claims 7 to 9,
35 characterized in that the image recording device (V) is a video camera.
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12. The device (M, V, S.1) according to one of Claims 7 to 11,

characterized in that the image recording device (V) is positioned in such a
way that at least the direction and preferably also the position of an
10 optical axis of the image recording device (V) corresponds to the position

of a weapon barrel axis (B.1).

13. The device (M, V, S.1) according to one of Claims 7 to 12,
characterized in that the image recording device (V) is temporarily
15 attached to the weapon (W).

14. The device (M, V, S.1) according to one of Claims 7 to 12,
characterized in that the image recording device (V) is permanently
attached to the weapon (W).

20
15. The device (M, V, S.1) according to one of Claims 7 to 14,
characterized in that the image reproduction device (M) is a monitor.
16. The device (M, V, S.1) according to one of Claims 7 to 15,
25 characterized in that it includes a device for measuring a deviation of an

optical axis of the image recording device (V) from a weapon barrel axis
(B.1), in order to compensate this deviation when the images made
available by the image recording device (V) are displayed.

30 17. The device (M, V, S.1) according to Claim 16,
characterized in that the data processing unit (EDV) is implemented for
the purpose of performing calculations in order to determine the necessary
compensations of the deviation of the optical axis of the image recording
device (V) from the weapon barrel axis (B.1) when the images made

35 available by the image recording device (V) are displayed.

20
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5 measure the change of the relative position of the weapon (W) in the
event of forward movement of the weapon (W) relative to the fire control

device (F),
- the data processing unit (EDV) is implemented for the purpose of
continuously considering the change of the relative position of the weapon

10 in calculations.

19. The device according to Claim 18,
characterized in that the position measurement device (W-F) is an internal
device of the weapon system.
15
20. The device according to Claim 18,
characterized in that the position measurement device (W-F) is a device

which works together with external means, for example with a GPS.

20 21. A use of the device (M, V, S.1) according to one of Claims 6 to 20,
characterized in that the weapon (W) is mounted on a vehicle (Q) and the

fire control device (F) is fixed.

22. A use of the device (M, V, S.1) according to one of Claims 6 to 13,
25 characterized in that the weapon (W) and the fire control device (F) are

mounted on a vehicle (Q).

23. A use of the device (M, V, S.1) according to one of Claims 6 to 13,
characterized in that the weapon (W) is mounted on a vehicle (Q) which
30 performs oscillatory and/or shaking movements and is stabilized relative
to this vehicle (Q) with the aid of a stabilization device.

21



