POLYPEPTI DES AND POLYNUCLEOTI DES ENCODI NG SAME AND USE
THERECF | N THE TREATMENT OF MEDI CAL CONDI Tl ONS
WORSBOUSATIED W TH | SCHEM A. FI ELD AND BACKGROUNEL TH.2T1HE00977
| NVENTI ON The present invention relates to
pol ypepti des and pol ynucl eoti des encodi ng sane and use
thereof in the treatnent of nedilcal conditions
associated with ischem a. Angi ogenesis is the buddi ng
of new bl ood vessels from pre-existing ones. It occurs
in various physiological conditions such as the female
reproductive cycle, as well as pathol ogical conditions
whi ch include tunors, tissue ischem a and wound
heal i ng. Ischenic heart disease is the Ieadin% cause

of nort abiMETHOLAND BX§UEM FQR RESI(@94hING s TARGHESAND
responsi ble f ; Sy i al one
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t herapy, coronary angi opl asty and the nore invasive
coronary artery bypass grafting (CABG. However, in

all these cases, technical issues including the size
OELHhORTHE INVENAIOaD, | ack of appropriate distal

vascul ature, the conplexity of the arterial |esions

t hat Thsisiavértieno caddtess ito ndesigndtihg) etagpetse nsihg Claseri egl for homing
conditions of the patient frequently prevent
1PEV§@EH$8JF?&PW@ﬁhggﬁ$ﬁe i schemic tissues. A less

i nvasi ve approach which has recently been devel oped is
the&ggﬁutic angi ogenesis. This termrefers to the
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enhanci ng neovascul ari zati on of. the.jschen c .ti ssue,
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anglogenesis; the first is angi ogenic gene theragg ) )
heiad ({bat Wtilizeha fepsan whicharedvadsNhe anergyt teflosted|frope the ilbgninated

el iver various cytakines, -the st commonl sed .
efigmloh e BFoeBitTngt Y R OBl B, FOFURRY i foming the
inteldeptih@ platfhaWistich-as e rinfefdebling MikaNeP 6w tha TR Asuch as a
is cell therapy with fully differentiated cells,
readse Mehirs)- progenitor cells or nesenchynal stem
cell h S c ] [ :
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schahaidallg istHig.| 1)haviescr alebignateed cfineel drehgtieent platfage 2t ¢anstantly
angi ogenesi s beconmes a real clinical alternative for X
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need fof tissue specificity of transgene expression,
dinded etoffoutelial segtonsehdtcdhewnapfiigrila and essociited spedmatifilter which

timn optim zati o e qQf m.ni stration an .
FnateRo ot tee sergitestioated fegte She R B Ity 8 s @ certain
AdtPporley 8F ARIBEMHat stéRRL SIE! frdh HuhBdHt FRott Pothp. THEERESy received
of ‘angi ogenic gene therapy is the |ack of maturation
igfeaghel thewksors of thedsensardefenvgried irtte correspbading signal intensity. The
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short period of time which does not allow_ for vesse

Tha ealatlateth [R1andder LOB ratsseoe fenderringthe sliwsile dpn kompigg onto the
&@§§7place or because multiple angiogenic factors are
required for vessel maturation to occur. A possible
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whi ch wouyl d acti vat tipl ngi.ogeni c_ factaors )
SN amli%?asqtﬁ rait oL 1@%% g@iﬁlfgtmgggwrrgn@t this' rate for homing
physi ol ogi cal angi ogenesis. Such a factor is
hypoxi a-i nduci bl e factor 1 (H F-1). Hypoxia Inducible
Factor- 1 (HIF-1) is a transcription factor and a

master regul ator of the response to oxygen
deprivation, activating over 40 genes during




hypoxia. It is a heterodineric transcription factor
consisting of two subunits; the subunit a is subject

wa 2008/MHpaél regul ati on by the | evel of oxygen anelCT/H.2007/000977
i nduced during hypoxia, whereas subunit b is
constitutively expressed regardl ess of oxygen tension.
H F- la contains two transactivati on domai ns (N- TAD
and C-TAD) and an oxygen-dependent degradati on donai n
RuTh¥38}.. Theheapelaigth nhatan-uskd pet.gl il O@aym( \Bdeh puldeeis aatreow (15-20
with the ODDD of HI F- |a under nornoxic conditions and
etk ands haspgenesgllyagn energpiof G0t tonl 20 gaisulee dhp|cagrgytigerived by the
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Recently, it was shown that the jnteraction of V

HL
ipFeivedHnithe seasorand il allpvhip dpcsry bethgen Bieyruasisna! emthgpambient

PGP af PGS LM L e U CHE BB s

&BighatoEnb &I the bider -0 05-8. Megavestts p rltilisybuthytd powgt afths laser would

HD 1-3) were found to hydroxylate H F- |a durin
Sl ke e 3 RpRroi i S sred o Sty gnge from
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second nechani sm of regulation of HHF-1 a was

afrtboindereepting mBsike {n_enddoto Dhigve ah accpaghondog ehontoxhs target. In

858-.61) and includes the asparaginyl.h xyd ation of.. .
i dng Ry e B e GF T oy R QT i CHAL B8 g aiscerning
Bersleaxint a,%al AP Rbib& theehy-adiletiely m’échh% itgcditifation of the angular
(FIHT). is hydroxyl ation prevents the interaction

qfor - gngylag; arfer rRte, @ad fiherelyr dpgading tthei prospaeie of iyl hiting the
&f%pscriptional activity of HF-1 a.Hence, during
AGT froxi a two mechani sns’ of regul ation are responsible
for the déberenskaoivn Wehniqhes aefférvirby, ongercaeerafi thg following
ts stability via prolyl hydroxylations and the other
i IREUAg: t r anscri ptional activation via
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aspar agi nyl E§3P§§¥Pg§g§?JPgﬂgﬁﬁed%'xégéﬁggéﬁx (?gﬁaor(thh
are 2- oxogl ut aillaménaerd the otargd®pdimedenteemnthe hepeecified operational
requi renment for cell ular oxygen could provide the
basis for thei rSPEEHIRHM, as” oxygen sensors. Two
speci fic point TR RIJRBS 1@@&@59&1%&%@& tROths¥RieSignator as
denonstrated to abolish’the interaction of HF- |a
with VHL, thus welhdetherglaHvely highaweight whichthinddry the possibility to
stable (Masson et_al. 001 nbo J 2 5197-206),. The.
Feaul tant it arrny porigof Rier SRR e a pERGn i as" AP nfantry
treatment in drindividhal,n6r €XtigeSenOnf veRicle, such as small flying
HRE- Luci ferase construct. Two nutations at residues
564 and 803 weradoms(ferdngjancs U4 ¥) whighfcgn fly under the clouds.
transcriptional activity, simlar to that obtained by
treatment with the hypoxia mnetic iron chel ator
2, 2" -Thepy ris,dHus( hamsdd #i thel art B30 QA2 nevibcloanweighBand low-cost laser
858-61). Transgenic m ce overexpressing a .nmutant )
frsigpator fdaviceyngd ha r euTegRRIsing sesgr gig assecialer eprogessor that will
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up-regul ati on .0of MRNA of d ut -. nd VEG-, kno .
icsd B e angs spksolpiysighfTing Hlavpiae (Possibly) unmanned ai
AENEPATISNY Mo ce, these mice had bl ood vessels
whi ch weré | ess | eaky and showed greater nmaturity.

This may be explained by the fact that H F- |a induces
the activation of nultiple angiogenic factors (i.e.
erythropoietin), simlar to the physiol ogica

angi ogeni ¢ response, in contrast to VEGF alone. In
addition, H F-1 a induces the activation of many

i soforms of VEGF and ot her genes, again nore closely
resenbling the physiol ogi cal response, which could not
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t he DNA bi ndi ng domai n and di neri zati on domai ns of

H F- | a attached to the transactivati on domai n VP16
wmtooshmosier pes Sinpl ex Virus (HSV) under the rmguii2oi7awmo977

of CW pronoter. The resultant nmutant was able to

i nduce H F target genes in-vit rs. When admi ni stered

| ocally as naked DNA it caused~Pricreased capillary

density and bl ood perfusion in a nouse hindlinb
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t her uti c effect . n,.jnjected IMin.a rat .M el
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HF- la, with a deletion of residues 401-602, under

t he rEipue are knovar inO ast oo pelse maweniserss Briipdance those utilizing
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Gompany, mhich isaillupteatedh sehematically Wohig As Spsh Tasessaag in many cases
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regul ati on .of . a versatile d non-s i fi
dsrels Brrelayety etk pulst eopry ab i BRFT SRS Hrpat very accurate
thpmgpeci fic expression and potential side-effects.

Various routes of adm nistration have been used to ]
del i vis shoven inHig.ah eutypisalysetenot exelhsive, Shgeleser desighasor 20 consists

including i ptravascul ar and i ntrapguscular in the case ;.

S permep 2P YRR & BRGet ROPERYREde Ghud Pubbfie RF diode 23
Both EaEd wafitshr dsepadplifidrr2ACOHiOR,ah YulnDist ddapled$6 bedm spot focusing
tr%ocar dial ischem a. The intravenous route confers
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§G0RE 22k shafrgeaprafes cihe dasea $pgt that aumygatesothe targst.nklelg that the
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4P B TR ARE RS, L IThEB PR 00 THE,
popul Blid eperatidavet\tke fibetasivick aseit estdmaton us galeraliyclalown per se and
ppeal , .the us f this mnistration route is
tﬁ?regﬁﬁmltl 80ibs gfsqxemlredaegiugw Bt on of the vector
| eadi g d & 4 RINKES ARIGR AR dzﬁf(ﬁ’ﬁ %ﬁﬁkiﬁg thd oW Reiohf Sff relatively cheap
organ al ong with unwanted expressi on I n non-target
filveg anpsics daseist fonghé spesifsxdeariplicatichs -safh @st desigwmtiop thigatst(e.g. for
.he dose t hat be.admnistered. This lLimtation, in .
iy PRBRRES )t BB S RISFePPnG B b U APEIraRe 2 mobile
dnv@nbeely XRES ShitforO ineasiRing- aRBnCYeRA/k aH&yC altegets. These
i nduce pat hol ogi cal angi ogenesi s, possibly |eading to
apphogtioge ved apphisable aradwrthstanding theyinheraat lowypulseepafasrautput of the
fh’% ungccle table. Thus, the ability to direct transgene
e [5198 '8 er%’peci fically to the ischem c target organ
List of rédatedgt: WOPZOUSA30240 oititRISMIhad @S yiRtedt fartDéddimining the
to be efficacious and safe. There is_thus a w del

Rangs g Medociyed o Mpving Qbigat” diseipees @edewicgrfpydeterminﬁ/lg the range of
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the present jnvention there |s provided an isql ated )
Iefeﬁ%ﬁg: padiRly %{;ﬁ?ﬁ}ﬂl%‘% ﬂgnéis by éﬁ@pkn%eiraé%mwi respective of a

n i : ORfeltfpro@
FBSRE"S BuRes HRRANICE, QR IIDATIRP PRl BEMENERGRLss amay
wonsigia pltralig 9f @otdsves, eatbed it prycesses assodiated fdtht arespective time
i.n, preferred enbodi nent.s of the inventi.o escri bed .
08 e i SFIGRTIBPE 26 df deftoreoye dedigLrelpgR pfigption of the
ﬁang BuNS: WithA6GREAD itk deictdntwitths bliRE rdi€ 8t theQ8queice of pulses,
the descri bed preferred enbodi nents the am no acid
sequence is as set forth in SEQID NO 2. According to
still further features in the described preferred
enbodi nents the am no acid sequence being at |east 90
% honol ogous to SEQ ID NO 3 and conprising a mutation
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nmutati on at a position corresponding to proline at 564
of SEQID NGO 3 and a nutation at a position
wa@oros@spendi ng to asparagi ne 803 of SEQ | D NO pBI/IL2007/000977
Accordi ng to another aspect of the present invention
there is provided an isol ated paol ypepti de conpri si ng
an am no acid sequence encodi ng®a pol ypepti de having a
H F-1a am no acid sequence, the polypeptide being
st bf theeprpeessss prodnethgoongnal suninatibly by s¢quential Acshafitidg e sampled
to il] further features. in.the described preferre
SRV s FSPARIEE st R e SorlBRF oS mufEd HERIR e setector
RRnlidnPhe ZangdCARLAIINY td At 3ddst oné WidnhE EurhR@tion &shiél includes a
the descri bed preferred enbodi nents the am no acid
seyaienlg at | east 90 % honol ogous to SEQ I D NO
3 and conprising a nutation at a position
corresponding to proline 402 of SEQID NO 3, a
nmutati on at a position corresponding to proline at 564

tion at a position
%@%&ﬁﬁ%@?@ e 803 of SEQ ID NO 3,
Accordi ng to another aspect of the present invention
there is provided a nucleic acid construct conprising
t he Tieligventibre dlustlate0d sytshem, moepeivingt nvent i on. Accordi ng ‘
to still férther fea urei in the dﬁsg#Lbed preferrecll
enbodft HSFR <estaaton senigwred &p goruynopsly designte fefarget with a pulsed
1g§yp?hsing a cis-regulatory elenment. According to
still further features in the described preferred
enbedensonasd agsecigied prasgseding sysiene benfiguredctorpesiwes redlection of the
pronoter el enment. Accordi to still further. features . ,
P TR by ety SRS Fest Sobibyclonehiallty hL ° Heofie tptesing the
el edpnblsifor dte@MBOitNEdst Bhe HREGéfidcEedri@tbAl pROREEA least one of
According to still further features in the described

pr eftker froel reflstedi signls fon @ereraidnthtarged| relgfgdcaction, and wherein said
pro c rj t one \%
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t he sip@alciidtvatbstpidifean Rtie@fba SpRLIsNbiberdiBflsubdtaitialle below 4
is as set forth in SEQ ID NGO 4. According to stil

f ur oh&scervedsignals from emeng saidrnlwalityplctighaledue to at least one factor
enb Qg ' :
conprPREE o} § ErileombERLLALSIoky BUSTPONGl b eThcer desianator and
anotidistanca gp aatge0f THehmvpiteme fitrthen vidustriates d hetledi for designating a
provi ded g.cell conprising the n%cl ic.acid construct.
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| nvenddsRRafdles firded withAVp QA 1&eP i maceut i cal _

conposi t1on conprising ‘as an active agent the nucleic

aci d reomuing aatilestidn af giedasencspot;i cal | y accept abl e

carrier. Accarding tp an additignal. aspect of the

or eseipVPHTERS Btk el e hod of

t r eatprogessingeheC 8igngleNelirt idetctass o8| Rhad oié t hirly PRRE@ed signal
or ischem a, reduced tissue perfusion inclusion or

nqtwithstansling an pdereat lovaSigoatdNoiss ragioadsibstantiatly hglovo4 gf received
he [ ed. i y ef i

S Bl o5 BRESRL of B PRV oH e fom o

grotyy thapinchideothe idve pplse pewer andvdisthnc@no kdtg&eads of the

subj ect, thereby treatjng an angi ogenesi s-rel ated

di seaecesping 3t HapPneishe e reflactrdrsignaly for @sngratingarget related

Qﬁ?ﬁyibed preferred enbodi nents the agent is the

pol ypeptide. According to still further features in

t he Sdidisfarthdrethe pmvehton eusrarsdi systams carhprisigent i s t he

nucl ei ¢ acid,.construgt. According to still further
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still” further features in the described preferred
enbodi nents the '




di sease or condition associated with ischema is
sel ected fromthe group consisting of wound heal i ng,

WO 3okersoel st roke, ischem c heart di sease, periptRM2bH07/000977
vascul ar di sease, renal artery disease,
gastroi ntestinal |esions, burns, skin transplantation,
vascul ar grafts, organ repair,'ﬁbhe reparative
di sorders, liver disorders, uterine disorders, ocular
dasignoye nenstitutel aointbepy]se tioreeduratiperibatas dondediisiorpdanakity of 7 cells

cartil.age. repait disorders.and sppoth nyscl.e cel | :

GiRh R S Bt B R R, wABERL YR B F pife'as received and
PAeEsesbi9pa tdiBosdhardsSedtasrobdssinBgyste@sent | y known
confy&uratlons by providing novel treatnents for

medi cEP w0 endrassepidiodi RIDEAYSIAR t $YSiest eeeri canfigied sty receive a
1%&'1@%‘ oy gtethgelf éerrleg? talc!)myeﬁcﬁ]lglr‘é(’:’]e!iveqpgne‘?‘g%)L %95 Iaf 1l)l‘t?lratli%r P sampled
Jsed Rerern have the “¥hre neani ng-as comonly

sigittds, ah® xdreoivi eaciecelf a sarplodisignslkialde wiiiclh hRy deta sbaght true signal,
which this invention belongs. Al though nethods and

#AQ18s prombinationgherget, equi val entt o t hose descri bed :

her ei Nt . [ ' :

or cacie SPoP Snd Selclad ABHANAE s fm e LERLA & gL between

dgrsd rant edise oo detedtihgpal e aafleavert sigpalt ieclndiap pipply@itg omscoherent
atents, .and other references nentioned herein are
'ﬁ@ﬁ?ﬁ@fﬁf@ﬂp%ésﬁﬁﬂérence intheir entirety. In case
of conflict, the patent specification, including

definitions, will control. In addition, the materials,
met holis , readily exsgsplinsaceordantd peith aeitein embgdimgdtsndbe invention

i nt d t.0o.b im.ti . BRI EF DESCRI PJI ON.OF, THE .
PR Ee iR, bk mitcRing e Map P erScuts Gy pefesn gignal and
BN STRIr ©bRdthiYig atiléRt bRé Bueneledtdl tibfal aftWiRRRMINan inherent low

draw ngs. Wth specific reference now to the draw ngs
Pignal&Neisq ratiop off egepaivebsightlapr dparegsing theupraspscishivialse alarm,
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invention only, and are presented in the cause of
provi ding what is believed to be the nost useful and
readi |l y understood description of the principles and
conceptual aspects of the invention. In this regard,
no attenpt is made to show structural details of the
invention in nore detail than is necessary for a

j i nvention, the
%@?%%%%ﬁ?ﬁtﬁﬁ%ﬁ&ﬁ%svmk: ng apparent to
t hosernsitighd RAuAdRrdthR1 Bt inb&ﬂiohhﬁldst%v%q{lor\i ?Lrg§y 8t chBfd out in

i nvention may be enbodied in practice.
prectiviengs prefigr@sl. empodiment Willr ngw alpsh desenitieahboy ogayaphgion-limiting

illu§tnﬂ%inﬁ?th tran grl tional. a tivity.of.tﬁe

RO SR THFTEDGC ] A SmBaATARe T vings B A pseac

and PBgdf\ ilNGA3s GetérhRy By EIdl Scerdrb-dTaAlerte d vehicl
transcri ptli.on vv;g@neagﬁre%ﬁi n I€|eEK293 (Fi gulrs?%%arg;%e vemee
BAECagarpgitiag tehniaye; owi ng co-transfection of p2.1

HRE- | B 1 1 I.E- SIH r .

cont r ot 2ihusleh S add Mok ol il M opfis T, gocordance
@itk theoprivrlattzed to b-gal (nean S. D). *p<0.001 conpared

wi th double mutants, Figure 1C is an RT-PCR anal ysis .
of i 13 dlusireigs & Blackiliagra®| pE aggpnpsupng associated processor, in

' ' = b sm ds or pcDNA3
%ﬁ’:‘fra%‘?mtﬁ %%F%%W&B%ﬁhﬁ?wa%n dyl (2,2 -DP) is
i || usFiga# éldustrateRiagfiove chddt ofHivin-oaddiemt prbcbssangs ar agedbidance with an
mag(geasured in VHL-deficient renal cell carcinoma
eRPeUmeRf ot i WYSRLD r ansf ection of p2.1 HRE-l1uc with
different HHF- |la plasm ds or pcDNA3 control. Data are
expressed as luciferase ratios and are normalized to
b-gal (nmean S.D). *p< 0.001 and +p = 0.003 vs. P402A
P564G nmut ant. HEK293 cells were co-transfected with
p2.1 HRE-luciferase, H F-la plasm ds and the indicated
amount of FIH 1 antisense (Figure IE). Data are
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doubl e mutants. Figures 2A-F are representative

phot ographs of an in-vitro angi ogenesis assay in
wolkMBECss06T ansf ected with pcDNA3 (Figure 2A), WeEHIIR2067/@0977
(Figure 2B), P402A P564G (Figure 2C), P564A NS03A

(Figure 2D), Triple nmutant (Figure 2E) or VEGF (Figure

2F). Figure 2Gis a bar graph rﬁrustrating t ube

formati on of transfected HUVECs, which was quantified

by cdfigt i D hélununatbeﬁXQJﬁplaafpl dhbeis yfoor axplhimengpehe higrhicoherent

Wer. m crosc sults ar ressed as nean
ROl b ISRERR Sl S SodPal TSR R 2°, e
gr aphrig! l¢/sisr at i hVE@’I‘esﬁhﬁthh nllﬁﬁﬁ rsahérRaticAfly non-coherent
transfected HUVECS, as determ ned LI SA and results

infegratigp velus erdinataywanverszabeelt pumbey. f)c;m lye I (gbg0iggn), in accordance
r s of fluorescent
ﬁ?@rgk%gléﬁg%gfhgﬁgh%VB H?%t%ﬁg t he endot helial and
i schefiga B@-Bimfel t®iot akeapldriPElltustrating reftdnitord P sipRsls Sépakated by
illustrate fluoresent m croscopic sections_ of
igieEPrise AusRi08, 1pgseardance with egla sphodiraents of @e ipyeption.
hindlimb ischem a or sham procedure, which were
'n%ected syst eni cal via the tail vein 7 days |later
DREATLED-BESCRIPTION.Of PaE ENIOY pg-cw- e
(Fi gures. 3B and, 3F), ..or, Ad- PPEl Gf E yres
and 3H)° INFFRiAnEls dsecribed, (oG o RTiETes P et lerence 10 intercepting
tgr%%fsr TRB GV ARioHUS Glo’ Bbfun&‘QHStﬁlstﬂa?ﬁ’&ﬁé} Wip th@atﬁgl Rither non-hmltlng
1-3x-GFP as seen in fluorescent mcroscopy (Figure 3G
torgep elated rctions (mﬂgyybé Ripgleableg Huck laswilisglaying ttargot yials measuring

f GFP
Sitiret g Boslor clo b ST R P Bers ga. £ 11 Fust 1t e
Post -Nge filgdtitke é}f&giﬁé 8RA $petificAUMIPRGEEeDINVE ek, Wi reference

CW-Tri pl e and Ad- Pgﬁ Triple treatnents. Figure 4A is
ta Higné agd aprangf badpwoares f%wlu&ﬁratlh@ pum@ﬁ@wrdylandtﬁre by no means

@g&gg;@mduesﬁ {Eg%g%ﬁél? g FII‘IS\F& n ?t&leo‘?[l;l;])g‘l@& the use 85 P%er op(iilcs lasers,

@dpa ebaRai ast biyethe adpeoifiof sylstegn laédhitedtufc bﬁ rrhg:) 2t Typlbghtyet not
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Figure 6B is a bar graph illustrating the percentage

of mce showi ng toe necrosis by_day 2 1 post-surgery.

Figure 6C illustrate representat’ive photos of mce

hindlinbs 2 1 days post-surgery. Figure 6D are
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appl i i‘f‘%w’ﬂ FRet e sehegent dptegrgiion, Ok r??1 PHises %‘F“i WRisgot signal
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constitutively active. Surprisingly, the triple nutant
showed a synergistic effect on the expression of a

w0 8p8nises1 gene |inked to a hypoxi a response elmmEn2o@a00977
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et by 4 fagfory pt oflgngﬂ Bgeq?égqageda@g%g!gnal/ﬁowe ratio of a
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t r and@racprranes Witle cenain A EReTitS affet havipgidendlied gandidates for
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UL L BRAIR 4 ABSERL forBickie oA Rt (oM ofIORE RChulks of
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in response.to hypoxjia. Accordjngly the half |ife qf
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Hi ppel -Lindau (VHL). Preferably, the half life of the

pol ypepti des of the present invention are at | east

about 2 tines greater, and even nore preferably 5

times the half [ife of the wild type pol ypeptides

(i.e. not conprising a nutation). According to a
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preferably at |east 80 % honol ogous, and nost
preferably at |east 90 % honol ogous to SEQ ID NO 3

W@EIHS/OM0Pr i Ses a nutation at a position correspondi20m/000977

to proline 402 of SEQID NGO 3, a nutation at a

position corresponding to proline at 564 of SEQ I D NO

3 and a nutation at a positi on'(?OTrespondi ng to

asparagi ne 803 of SEQ ID NO 3. As used herein, the

t er m lhmgterdange’ witk fcertain teonbodinadnts radier baving datectadiantoue signal in

cid.se ce conpared tq.the w e s nce. . .
Rt D RER B Pailt B deltelo BoS FRISR R i any in
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Exenpl ary mutations include an al ani ne correspondin

deoivBIL6IS igecdion podior 161 divextion reiry b he teraet MBpowaRtilt Geilitate
r . igi a

U8, BoBRL 80t 0 AOALE, SESLEROP IR ono e
targef, edlr ad weltibedéxpaihed e gpatey pRpiil Boaf LOS git&siéntand/or LOS
invention is as set forth in SEQID NGO 2. In

CHEF&P?‘? Bkes %%xw%%f&r%%}?dmé ﬂ@?pr esent invention may
C0”prI'nSa‘é%&HQﬁ:"e,yﬁﬁpée‘?'{a}/@éﬁly@di?ﬁ@ﬁtk,aﬁﬂlg Hfaﬁifvaﬁlégaédﬁ?la s used, e.g.
3. The phrase "conservative variation" as used herein

~ foetreasuring distenceapl the eargettandfor aelative vadodty kserelesigneon yhe target

anot her, biologigcally simlar residue. Exanples of
Sk sseshiBe piael

%% ons i ncl ude the substitution of

one hydicepagklecwitRTeAMB MBAiRhtd, SR SaMdidEe sibhls Tdings of all
| euci ne, or nethionine for another, or the

tbﬁ tfy‘l;mmglﬁt jlr@rin@[graﬁ% asd| enly mﬁs?m@s fadjrnkah@w:qerr canglidste g?nals is
PR RRE bR agf 8 B A SRR R B e

t he |THeeproddiRird 6f AndifONBRY baivesPcandidadd siihls dAIS Blso be explained
i ncludes the use of a substituted am no acid in place

ipferepter detailibstav, widlyrefesenastto Figsnbamdpd provi ded t hat

anti e i.se 0 . piit pel t] S .

[ rmu%(?ﬂgac at \%lhg hﬂ?‘hec%%gdg‘g%@'égt E%e‘ﬁ& §bé’%ﬁf cfég?en@é B certain

dyitbdddelentobf fhe dtiventio®rigbn ae hieags Bindingdi spl ay techni ques

may be used toQ uncover other nutations which |npart

st abi Bearype dhig e gHRd; there ifolovica merg Jetailed: drscription) of pogs coherent
< . . el _ . L

PPR g FLAORLRE: S Sl eneBinal YCuRIBLLRISE, Rl soference

algd ko Eipwh andh Hige w4-D. Mote hthatethh ausnarical desaplebact provided for

for exanpl F Young AC, et s.l .. The three-di nensi onal

Py eRienfe QL AndArG By DO MeRs, ]inﬂ’é‘gbi ndi ng antibody to

Cr y ptpgBfeCtienile b Rk PRAS tHaNdande of UPpBlagidn th tadcFIRRBIWEE certain

froma phage display library: inplications for the
¢mofeadliténts,dhére holbfwyegescption imaesppeisof Ew\prdramgtots A %5, N and K
12, 274(4):.622-34; G ebel LB et.al,., ".Screening of. .

o FEeRE Mo BRI’ #FbTBEh a®, bnre d TEGHAR ligy cortain

hbudlirhéte pf thelifidntioht WhilsOie akdcriptibn BslowBiréfeR el favameters in

1995 Nov 28; 34&47): 15430-5; Davies EL et al,

thisepasdqulgrorder, dhredetemunginagel dessopargmaters o @yrsggionound by
.sborrfi‘éri es derived from chi cken i nmunogl obulin genes" J
nmmunol Met hods 1995 Cct 12; 186(1):125-35; Jones C RT

al . "Suekanplifiedesistsrej thenlaber cdebizhatoe do@eé Fignl )agedlerates, say 4000

bi oseparation" J Chromatogr A 1995 Jul_ 14;707(1):3-22;
Mg @) par sgeond padi Bavig 18ter-plse dhngfduraomnogld 250usec between

 bi ndi . ~ e . !
SHBAIARAS, D000 h10E AL 0 ARGBALER DS 4Re. The snsor
thQOfk fided ABnAR(lE!S, réd@D2sbhe a¢fibciddngefs &id &dmples 1 signals (in this
"Sel ection of ant.ibody, single-chain variable fragnents .
rample AQA0) petcachipiskphiss tigreduiaiony wWhere sasly sarapls pinglpdesjambient
Bi ol Chem 1994 Apr |;269(13):9533-8, which are

i ncorporated herein by reference. O her nutations

which inpart stability and constitutive activity to

the HHF- la of the present invention can al so be

uncovered using conputational biology. For exanple,

various nutated H F- | apepti de sequences can be

T T - T




di mensi onal conputational tools. Software prograns

useful for displaying threedi nensional structura
wormehspeisuch as RI BBONS (Carson, M, 1997. Madwn007000977

Enzynol ogy 277, 25), O (Jones, TA. et al, 1991. Acta

Crystall ogr. A47 110), DI NO (DI NO V'suaI|Z|ng

Structur al Blology (2001) http'u)MMM/dan3d org); and

QUANTA, | NSI GHT, SYBYL, MACROVODE, ICM MOLMOL, RASMOL

reset GHAAEB (afethe dmmpilers) Kncdudd 8lso The rd@dred (qublprocessed) reflected

can be utilized to nodel

Crystall o 24, 94
eﬁf’@ﬂa ?ﬁ%‘%’ﬂﬁﬂ?%ﬁ‘lgn%iptl de sequences to identify

usef WotBLihat the Pre-antPiefidr @h@anpAki¥PeRotler (s@eSFllgSEﬂexpand the pulse
herei n enconpasses native pol ypeptides (either

widtly fidmt 305 psesd (Astgsneraiedthyethe daset gessgnatdnetei substantially 100 nsec,
agnglt]%(é% otré gaec samp{e e%gqn?gnagrtabg))?{n et%?teclcg%ﬁglz a;%;% tdhn&to the samphng
tREIry AR ptNd@§)hat a WRiH oﬁﬁleaéenﬂfawdomgﬁala@da@(ﬁm(@lethbﬂjrd@ of 100
whi ch are pol ypepti de anal ogs, which may have, for

rt@ﬁ@rpmdelt isviefi fnowat incyancerieart i rmg thqqié’iopmey peter-pelee dusstien (or in

i v b, P SR oo PR e FREANNE Py élgaftst]”&ed signal

(truékiigaal) that Neing fidhnihs naBR N deaérhicd MesiEndtimg Pulbeswill fall. o
nodi fi cation, polypeptldebond nndlflcatlon i .ncl udi ng
but ndt swqc:ﬁqdeabowa theyspmpled ‘oye signalsyape Seantanginied” by Tloise that
é;@%é} AR &I Byt S=CG NH, CH=CH or CF=CH, backbone

ications, and residue nodification. Methods for
pr epafﬂa\amg @ﬁmmdeﬂrFrmﬂ I7t(4¢ oaqb4)d shae dollustsl a dasoniptiannof the rate

Lehe art dtg? gdgﬁ%;ﬁgda@%g r\)ﬁgﬁg%gﬂl %lbodlgqggt Qf the invention.
Thé: n?ioreFthe gg@ﬁleé fin c@ftzﬂﬁmoaﬁﬁéﬁs ﬁﬂ- 9(9 2) ’upwé§5br' second) the higher

I ncor por at reference as if fully set fort
the pmspectFof dhbrtrmrgl dngl gmdmgl(home@e@thmmep rlmte,db(mever that

1B§11a§| s ggoélq?gy ﬁge%ta ikpgf\yetbeo qgca sﬂgpﬁo angl)pg#ﬁ v%hlc )}n accordance with

c@rtﬁiﬁt M(ﬁﬁlﬁgntborﬁ pbse\ el tueef SheeftedtPdSommands update rate
%R) HCOOC N-), ketonethylen bonds

e Quamher of alp&e%%@sﬂses E NPHYeOBoy A bitisr aindertanding of the

eé? Bley & yfad e SRHCH il BEE e RAA mhergpy of tow
1ﬁteﬁ§tyl\ﬂité to mb 26 Wipulse Poklee 136 dad (urdhids@de ko theefatothatmatdde initial
bonds (- NH CO-), polypeptide der| vatives
iptepqeRiingHphagn by, then ENGTRPiRRg SIAREM For Felftively dar amay nfrom the
I h r
Jé@l%ﬂ%l {1: é[ gg{n gﬁdg gl%e?%fg%}l{e ?g&aﬁ 19&951%{]% ‘nhg 1mshed due to the
tmlehmgmstadee ch diersigrudl frexethe adrgatav dicadengd- Bl)ordér tbhhscern between

ang me, Nat uyral omati ¢, am no, acjds, Trp, d
Bﬁélg gndygoisg a¢iivifriarting dhe ﬁhgtn? it isgred 2BpYe) a so-

SHED R3-JRERU! Fh¥ELAG is |u§hz&9 h@dtacff' ng 41%9313) and therefore
ringnmet hyl ated derivatives of al ogenat e

&Bleh ! dnv@haféentdne 0P BighalMEbidy Iby Eytbetof Bf adfli tdliogy fuethééxplained
above, the polypeptides of the present i nventi on may
belaw i ncl ude one or nore nodi fi ed am no aci ds or one
or no n a f .
ot SRR AL 8 B S PROATREE i Sk Slfin icoming
st lpfulsegtfdnomeﬁm@mgmtdd&iacd Siigh®ls @4 tdsan pRphatsry keept R Mfinding
am no acid" or "amno acids" . is understood to_ include
links betweesy ¢aadifste sigmalsfon &efaﬁ‘ﬁmgotra% sigaal. {iaecordgnes gvith certain
qijﬁrggﬁtg “Rgllllgére&f ﬁ&fa dﬁa@rh%k:@ttf) %abllox §s&i Kéu\ﬁgned in a non
I nc or exanpl e roxyproline, osp oseri ne
@hdrephoa‘;egmnbneﬁm rdrennﬁynfg cuhdidatensignds @udi hotheci processed  for
ncl.udi n nQ Ijnlt d t noadj. pi ¢
laﬁmg?sﬁlw by deeuiEHBe T weevgh ﬁ@d“ﬁ%“r Slga%@ iyedependent
and ornithine. Furthernore, the term"am no acid"
i ncl udes both D and L-am no acids. Tables 1 and 2
bel ow list naturally occurring am no acids (Table 1)
and nonconventlonal _or nDdlfled an1no aC|ds (Table 2)
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GENERATI NG TARGET- RELATED ACTI ON FI ELD OF THE
I NVENTI ON This invention relates to designating
wa 2008/ets861usi ng | aser e.g. for hom ng i nterceptRCEIL2007/000977
objects onto the target. BACKGROUND OF THE | NVENTI ON
Designating targets using |aser_ spots is a wdely
known t echni que due to the hi gh'precision of the
pointing | aser device and the relatively | ow cost of
upoa the mumpen eddtimesm(part seconB sthat vpdato staghing rromaanidy esbould be

t he er, ref.lected fromthe illum nated targe and .
STl SR bl TPt sl BRBE! ks’ Bty SMerocpting
pl&forP b Werds Nbe | m%@f.caehéramy RIpadlifg, MHeS Witer atheaBstimated signal
,lntercegtlng mssile) towards the target (such as a )
iFeRpify the mae signalsnthat seaddienbe picessell HoveTderatpedetegidrue signal.
i . g ¢ hemnt i |
UGS S EFBLHES0% L, ISP SR RORS o e rtc
sigred's anensity ¢olostea(dueytot thedkR? tphepapati@eitteduativh, for large traveling
Lllunina%es it in alaser beam4 pul sed spot. Also
distangs Rsfram fhe: BFgst g 'ila TREIKINE eSesQIinANgy AL glgnals need to be
i . . ''s-.sU i .
FRR Y5 Rl SFIEOh (L CURERA PSR e whr
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T RGRE b b e iORRED P IS DY N Teasrs to Fie. 1
Bas&d oh RNl @hak) (ipRlls SRONOK)direthien SAEHIVOSREREN G rates data

in each of the sectors of the sensor is converted into

caorbeecsatriechandsthgreiiont Heargiired, stepimag diofrineands.c Blaps, in accordance

bet ween th ignal. intensitjes.in the r ecti.ve .
2 PG Boqindhe i BS FER O LET ol bR isigumore signals
drépfirtssed paupdhtesingRbnsehGat§)lenghdates bhleeavailagperdecond. As the
direction LOS rate. The cal culated LOS and/or LOS rate .
igtereppting platforn @pppaches the tsgstethegrignab interpity ipgeasss less signals

el 96 be TroddseAC %@CSE%W; ﬁqu&e(gé(cp hﬁdr"t'r[o(ré( %&de{l@g are available per
excl usi e? scenario, t aser desi gnator Fansm £s
seudses at a rate of 10-20 Hz, facilitating sanpling at

this rate for hopn ngpurposes. The vel ength that is )
used ﬂﬁsacew&amfowgh RRIR AP QNSRS e 0? ppdates per second is
QsBpiedns HAShORREHE dtY i
jo%%e? The gnergy ?gﬁiieggmggﬁ?gédgghggpﬁfgﬁégﬁgggygﬁ1sS(43
indigl Bc S nndiedtescthe meaxtithuml nuagter ofl ppedihay cal bopwressédin order to
senspr's sensitiyvity. In order to_.secure suffici.ent .
rRFR)iBF FRTERERR b plates Peligoends) Sy fahdg femply with the following
do@egdved in the sensor and will allow to discern

between the true signal fromthe anbi ent noi se (such

as sunknght) at a sufficient level of certainty, the

out p power of. the er designator 1 is,of the order _
of 51y Rey Shartele P s ARG 50 beiter iy 4lob ngists dor 4
JdaR¥ ¢ 38000t er cepting nmssile to process the so

i scerned signal at sufficient range fromthe target, .
af f orlaiasgordandeewith c@tain embadimentss thermusnlemiof ipulsesper update (S) is

requi red for. pr rl eer | of the interceptin

AROR A, % Bl af Rity ks pn oo ol e Srbims g h K putses

drB@sddofod @he nbicolsént k€S AitefiRCRINMBSLG). Theerd@N&Abodiments,
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eedsviba ghresheldner oferwisaca peispglor thehexemplay| 320ppec inter-pulse
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operational specification. o The relatively |arge
physi cal di nensions of the | aser designator as well as
the relatively high weight which hinders the
possibility to




carry portable |aser designators by a person such as

an infantry individual, or fitting themin a vehicle,
wazpos/ocismal | flying platfornms (for instance REAVAL2007/000977

whi ch can fly under the clouds. There is, thus, a need

in the art for a new | owwei ght_ and | ow cost | aser

desi gnat or device, and a correspoendi ng sensor and

associ ated processor that will facilitate appropriate

plesi greabd ng 250psayi holds arsgetpied sgmpl ifitensiyi sgdh@(current or voltage,
rposes, and whqgse J.aser can be carried by a platform

YBE]& ever, the case g@y%;?.i 'hge rggb 8%qrqspoxgcgn% é{?l'ltlyalﬁ}ééw? Fc)el?g#l out of 5000
¥lopathe &E?ﬂh ﬂﬁﬁz . lée{‘hﬁ@%ﬂ@ﬁ éfoiﬁél e h&lﬂWa‘“&H&@éd( fﬁ%l’intensity

ying plattform (possib unmann alr vehi cl
ellwe, ahdseforth fot thel4080 saaples pertsheondr t f or | aser
desi%%?éors and/ qr, sensor and.an assaqci ated processor

that Wi RCOFIEFT Wity gefHR HRFER 6 jasteRek i dp 2 true signal
RLRLC]AT FIBm SHE RardSt) ThIESHnl £5ivER cell QYY) I HeRifITAVAeNG4iD the relative
stationary targetsS. There~ are knowi in the art | ow

locdtma gloibvertatgat end intérgeptingsplatfomn b sstayusibstantially flicbsame for a

S S P SBARREE ST S S OO St 35 e
R ksfélcdti @R cdie BlafsoTONTERY donddduvivayahplaike from SPI

Lasers Conpany, which is illustrated schematically in
Fi g. Beari8gdh miadehat the entenpute juratise ¢e.g.odiuden) amhd, further taking

lighter d cheaper, t.han e.specified ser -

BRSPS FIRTTY ToleORno B NEREPL PBER cefhoveh poppsplicily

ooy etewitkih pledbfiib®t01&andeass Wil & thekpardndd@E (Rh ia§ inaccuracies
| asers can generate a relatively high pul se frequency

stwednethe daer desigontrloek and thesgnsate diogkle ittis posrible Ag estimate the

1?19190% o'érkoﬁée%u i\?e V%%leée(fl%li \Wﬁ%h ri]tofts 1%%', 15 L %j%ne]c q'lgte{he received
aser desi gnat of consists of a power supﬁly 2

signapliegefledted frémaBertadgesaid thaode dAgnArid nptMifigg! a6 @kighboring
di ode 23 bqoth coupled to fiber |aser anplifier 24 )

GeHs-ciNoteithatip agcordance syith esatainoerpediments ithe penyeghggent integration of

R s 10 ph AR R o A pA B S R e Ladders (sco 32

¢filig.ey. are rather narrow, say of the order of 20-25

hsec. The operation of the fiber optics |aser . .

desi gRafesrdagce SNtk A 1c5Ttain oRipbqsemete Ky {§Ks varelcgmplies with the
A1 hd: .urther expounded upon herein. There is a

%HVH%?&%‘%S‘H{. nthe art for utilizing the | ow weight

and rglaEiCee) yeTtheap fiber optics |asers for the

specified applications such as designating targets
(e.g.Wﬁ%?sdisplay pur poses), and/or hom ng an

i nter ' ' such as a missile, onto a nobile

or st§?$%%§g§83g$%é%, and/ or neasuring distance and/ or

vel ociik yhetwidtlasfedamplihpeslé (iapipd latat dxampleas(r) sec),

appl i cabl e, notw thstandi ng the inherent | ow pul se

power! 1§ thegnter-gplse fiamerdusationdt the datiep example RpQsep),

rel ated,art.; 0 [ ¢ 0 . .

Syt i 127 308, Rt BARASZN At g AT ol ang intrcepring

Neforng Cbj ect” di scl oses a device for determning the

ran of .a noving object, the device jncluding at

| easkhusnTsaipInk., 108 Vrids: myieec bewx 10y T pikacs it rhe non-

SEreRP MRbELHAN S ApPIRldetl RT (frOHPh6S) Virlithitffis, si i
e R A Ao R (o0 et ™y sinee giheryise the

weteisahpiea thatgratfiecked Samphe yga is Ekey vedrisi @rmheighboring cell.

espective 0O sequence .of .pul ses fr mtted toward .
TSRV St RPIEn Huireohpotedtd SMRERcr Bitaters tie clocks i
furality of processes, each of the processes
associated with a respective tinme shift which is
determ ned according to a respective radial velocity
assunption of the noving object with respect to the
device and with a pulse rate of the sequence of
pul ses,- A - each of the processes producing a signa
sunmati on by sequentially shifting the sanpl ed signa

g .




SUMVARY OF THE | NVENTI ON The invention illustrates a
system conprising: a |laser designator configured to
wa@oensiomeeusl y designate a target with a pul sedP¢EBE2007/000977

spot; a sensor and associ ated processing system

configured to receive a reflectjon of the |aser spot,

convert the received energy to pturality of signals,

processing the signals for detecting at |east one true

r ef | ebfierd hevigadeteamme o @bsosV af44) émdetemrinedoin acerdenagewith the
flected signals for generating target rel ated

1£ﬁ?W"% %umﬂnﬁhereln sai d sensor and associ at ed

processoiK o &llGRRYiil BeleRplaied 4€ERE r athlll balowl. €ast one

true signal notw thstandi ng an i nherent | ow

Si gna\¢tRighstethe andnecabirent hntegnatiom|of yK ailsew (intafbulk) will lead to

L A P AT R bt B ke sl i o o N

bulid ofde pulseyuvillhisinR Q¥ind Qf lidki e tivesiethe @@rsdlmahgﬁalaaﬁd detect a
di stance to target. The invention further illustrates

teperfignab@l faél*’VIHe%le{j%Plilﬁﬁgi Blewr get and in response

genergll ng t i : .
desi gTriﬁa 5 n&lﬁg&i etJr\% a?ehsqgreggffscfeégrr?cg §§Hmeg la{x]c? used later, as will
lmehﬁmmmderwreflectlon of the Iaser spot ; converting

the recei ved energy a sig ' . .

pr oc d2&PiggMPHEE P@Y?aﬁsﬂ f 9u13 B ?41 fhaggn Faéasttsle Hecentole is far

I e I t

AR e (O SN RDT P U] oy Vnscquently the
pxrespecta of dscgmplgdefwesmsgnehandsaiisk (@b wikh Ibe d;scm‘sedswgh adference to

ue t | east one. .fac selected froma gr t hat
) Sl el oS B I (e aunots felbeelins, cach
s@é}ﬁlﬂgl)‘)ﬁmltlﬁg thd ekigRfte 6N8 stfnal REIuL! WhereS irﬁ‘fétaﬁgf 1t is a noise
signal's for ?eneratlng target related action. St
: ffdumgrﬁ@ﬁrgytlh\ee iviyeinisivery ¢1p$mt9tth%tt®§hfalos\ysg@ahvalue In thls situation
tﬁe S eme ednlg Hsegsfér dne-?c:’ol%neantt?rtfgr% 100 %agl ll:ﬂpgovdn$ g1§: e%lgnal/Nmse

i-nuous

I‘gﬁ?& B a&fa(gblgﬁ ISQP llggf‘ﬁ@&ﬁ 1? m@ﬁ%ré \ngIf&ilté ﬁﬁther increase K

gener at e sa| I'aser desi gnat or constitutes

to rw(eequtHesg)etllﬁl&é Kiu,batdnabhrtg‘latfﬁcmnd nmpmbeeiner[ttﬁ the Signal/Noise
lLuralit f | cells each n ime duratio ..

rBliys 1 A0 4nge vl EENC ST fﬁ» G901 Reingrsase a@v@bepstrammg

tROFCBREE @%ﬁﬁ%u@éfarﬁlaﬂ $hwtin #RK 38341 RIS DyRhOGRTSS {lllg value of 1

system the sensor and associ ated processing sys

(aumbamﬁqega disdussed alewve) el 'autrhefhlaeB fcorespohds toe theﬂ@ére of V, and

0] convert, the recei d ener uralit
BERhY B e iobEs 1§ et P SR Mok fhef i wlifl trbocbinens, in
orl&Na|complH Kithith& Epe@ﬁiédb@ip@laﬁ@ﬁ tht::oﬁrés*bencﬁhg BaW), e former may
noi se or conbi nation thereof; the sensor and

haye aaiont eegst value svhigh é‘)ﬁ%)b’wlélrléfeé@hh ensislgring thai ¥ stands for a
t
[{rE e%%q ec F e% g@g n ag i ?9' V%ﬁleg Q[a 5%’3\/‘5% 3 n% %né]ﬁ& ?% the nearest (lower

drnﬁmﬁ)aﬁﬁtegbwf/alﬁcﬁrﬁﬁﬂ eftie smg@fmgsOr Rsicdseindi deyl edues®s thd Pounding
accordance with certain enbodi nents, the invention

PpeENicabY epmrepRHrd (ee- aghed e Aelstsdn &W%thsrcg%g@vsb%fevery few
RS e B 0 PRLGLE i
i nherlardccordandsi \gﬂlhk:élfﬂﬂn senbodimentgfK tche bednaeased whilst restraining

(i heryyed oot geapeld e ek re! gelt B Sdargimarne we width
df" rfaﬁﬁihng%eﬁ Qb theBalgé: oA 7 g_\llegﬁngf aﬂige {}Rfél% %'?:ells Note
see how I

order to understand the invention

thatybysbesea@nrhioditnents the mumbearcef aells / & 1yt efoglifisgld enbodi nment
will now be described, by way of non-limting exanple

only, with reference to the acconpanying draw ngs, in

which: Fig. 1 illustrates generally a typical scenario
of intercepting an arnored vehicle



using |l aser pointing technique ; Fig. 2 illustrates a

sinplified block diagramof a fiber optics laser, in
wanosnmasice with the prior art; Fig. 3 illust rEtBE2007/000977

bl ock di agram of a sensor and associ ated processor, in

accordance wi th an enbodi nent of the invention; Fig. 4

illustrates a flow chart of nonl4oherent processi ng,

in accordance with an enbodi nent of the invention;Fig.

5A- D Thip ustaphmeeedebe npbdifying the tvalueoof &k ptlhailnteng»utSh eduration as

Igegggeé\g: nfl?lg re 1ve gﬁ%ﬁ@%ﬁl ngﬁﬁgr%%%%n%{a V\flet R E‘.%’é%’ﬁg lbetween clocks

ihaR¢ as8adri A thé kdesiveAlredi@coediy aRd (198&1& Yreqaéimycynﬁt At results

integration value (ordinate) vs. vertical cell nunber
froraiAopples frequensyoshefs af thej pulsecratss dus tethgi vielpcitsrY 4¢amplying with
[

AR PR TP, PN PP o BGeak bt Srilfenty, i
dayt Benillestrqned BeFidu7 athedd in Fiy. dectris siwen wisighat eppeating in cell #i
enbodi ments of the inventjon. DETAILED DESCRI PTI ON OF
HHeandNERT neKt P (RRETRS iBFeripylss dyratiop digs clapsed) it appears in cell
CPRYENHE it M0% iVbloPortRhsl B MREVISify GhE 8ehBYon th £
ar gets. The i nve%ltogﬁ I|%s not bound {yt 0 t%g‘g‘; par??cglnélmbero
aflplli Amhoam tlﬁ sigral dofted fnoint ¢atlgrit(bor# i taffieetirgt thds detnomAmherent

bl h d dat .
RktBr R . DAl Be R0 AL el Bl SBHBi e+ r
zﬁﬁﬁ{a‘ﬁrvel?t ﬁh@ﬂﬁymﬁbr % tiheh lhfdl@r Qﬂ@%hﬁlé Cveﬁdb‘ft&eéﬁndltlons V (namely
speci fications provi ded above reference to

qxt@ldlrg 2o the samg rb@ﬂeovmmmdemgmtef 171)4)§h¢ angm/lethpmlnq@msared in

are by..no_nean n Thus,..f or ex
¥ ROERRIeE, Y asPROEM Al 205 (e LSS Pl BiePy ety
1haﬁe@sﬁ§g Kaie. ﬂdﬁr@ by dell@@d tHéYnoTnh Colpat ikt Eratiys WhBkein the signal
architecture of Fig pi cal, yet not exclusive

hag nopdefed o ﬁ.ns@hb@tmg eesll)nalél@ the %ﬁt@ffwtb@tvthg SlignayNoise ratio is
[ [ ! :
InkioElea @510 0p IATIKS a0t ot 1R ARGt FIDET, 12 F36Sed sbove)
daaster sontroliedehatby increngingl Kpletilf suffinidr?GSigliadNoiseCisnprovement is
gﬁ conmpany. The invention is described with

A8f¥Fence to lasers generating pul ses at high _

fr equEnGY vER&Yin Rk al‘texﬁﬁlt aldo @'}‘H‘ec)lat@ Ritht ?ﬁe va‘i’qub @Eﬁﬂg'téré/ K,N,n,S
(say, of up to 10 M1i Joul s per pulse) cor dance
anidt 'h desengsed hereirb ai b;em sneanh$ bindmgeantdi amordsng]ﬁsob ol mbre of the

with reference to n in ept,ing pl atfor

Prifigh Frislirs sy BB mPiEer Al Ao Bers v B “added Sh didicion or

BARBAELT ORAbr ﬁ@&@th@s 1%%&%&eﬂangt&ls&thaﬁ%Q%ﬁ W‘mgmﬁes

is drawn to Fig. 3, lustrating a bl ock diagram of

m@ﬁmmfahdkas&lenaléﬁ@@b sieptfeesseignal i ta raiscoratenla thet ¢pnamntlonal

enbo he Inhve By be recalled, the

sensg)raql:as%f( 11\159 or%P%nglgcn erdcﬁ? I'ng obj ect (say,

M ssi stﬁ% de®emmBOWAd dibred SRNSPecifidiChaia@sters BN Sticre follows a

head 30 t is divided into four sectors, designated

desergpton qf@sﬁ?ﬁé%nov of pperatien i8 @geasancs vith gfirtaun ermpodiments of the

mélﬁﬁﬁsdnﬁ%‘fﬁ‘?é? 0eh SO g h‘é?n? ) 150, P H1ufrats rtéﬁﬁ@%ﬁblﬂg I(eg.

system For sinp ICIt he processing chan

5000 aslnmins fceBY) dash eaisalhnyr et Iechlleﬂhapmtémrngaemhe dBraBoii of B0 nsec

o gﬁﬁ%f géﬁ%ee Pgtltﬁlpﬁd%gggég 0 I sltéwlpgrgt{]{o;% e tlpr)r{eofn?esr%/!dlngetween
I t g

(:Zdlng&lru{elg% l%lgezs nter }E.g eletlrﬁﬁé %M%agltglfl ﬁg%s A lpgéco rf‘h& li]gwg ?Jpgéasgnt N lines

(@ shg reatudplepof §@ 5A, r BB weltkrdeattheowerepreseitodatchiar (vertical)

W th ener orl n ed froma |en noi se (such _as

SHN At ﬁamp er TR 1§ 6 ugtraipymare ngntkysmfFé%l SByshowing

a fast sanmpler 32 controlled by an accurate cl ock 33.

In accordance with certain enbodi nents the sanpl er

sanples at a rate of e.g. 20MHz. For the specific case

of 20MHz, it consists of 4000 inter-pul se durations

(each extending to 250nsec) and, say 5000 sanpl es per

time duratlon each (by this exanple) extendi ng over

o~ o



corresponds to the pul se rate (4000Hz) of the | aser

desi gnator and each sanple (say, 5000 per inter-pulse

Wa 200®018061at i on) corresponds nore or | ess to thsCEALA0G7/000977
of the pul se generated by the | aser designator, all as

will be explained in greater detail below It should

be noted that the clock that coltrols the sanpl er

operation is not necessarily synchronized with the

allpdke tingitrovo AT ), sviitte gsuslowngendnadddomto K t hieed, aselr holding
desilq%nat%i/. As. was expl ai ned above, the intensity of

PR B8 ¥nal is relatively |ow (due to the

rel at Ay@ining et RukisebeeMRhg e §i8Ralf ik ReMatioAY 1 weakl 38 9hat a higher
desi gnator), hindering the processing phasée which
numbensfspulges desde to bpenrogessednlesifers avdbar andicationt of edgte pulse is
RBrbLoD G SLRRSTEL3A, nal bk LGP £ A ond e
pepfoERXd, Tedvehy tHue 1300 phisks forprovessibig pof updaee. WhE8G)] Fig. SA depicts
the received signals ) in order to increase the

ingpergidetayl e Sudt00) ipregessing der dednst urdaty) and marks awregenerally
i t L NG .1- .
e S 1y s (DAL S04 R PERSIRE e o e

speafiod nab apddtéRer sktonds wel | known that non coherent

i ntegrati.on of X pul ses that_consist of signal and, L
noi sg['twﬂn&m t@ﬁtfﬁ&bmsaﬁ &%8@: RSHES i AoPsgohgranf integration is
a%BH@c[‘?@l@O &@&ﬁbﬁd&k&g SErticAl defls 'éiyltef'i‘irﬁ @ﬁrh?,ri.e_‘?fby%ﬁié examFIe K=100 ,
conpared to the Signhal/Noise ratio of a single sanpled
thercmituratly piti Feadily atisesithat dere e N8 lndks. may be bel ow 4.

As will be explai.ned bel.ow in accordanc ith certain .
enbodi e An FHES ORI e s 0 EUndcipr dhigioe hE prbeessing
RESNCE Ih @6bpPEIATESLHS update (IR B R AipHAeHPM YcRrdance with certain
non- coherent integration of K received pul ses for

qrehadiments.Note dradithpainuentiopris tthLhQUQd &b éhtlwe wnsAitsriearencd peoperation
c’lg%tge?gﬁglf 'f]egfelleﬂ(t:eeg)r ?%glagrlls\%%]l assltlcﬁeo Sﬁrhg ngédES‘ cb%JPsf‘ t%tglﬂl% 5and a

0 Nnoi Se rati o of eac ue
Jforverpby the nueweicaladxainpies vasar arél providtedtfor fllubtyatd efpaeiosés only.
of LIK . Thereafter, an additional process is applied
to uplhus fecensanaErceived dyahe serspesms Nampmwwﬁ%%esmxn the
g k58 o Reh LI pLUSH RG] YRED AR 716 OO
- ef fi cferreach npddte,nbe Srsiknglsiatk procésséd iretvesplasys, ipacbulkliand) across

nom ' ' bj . . Th
G T o ol LB p i 1S SR IRl 2B dFRBORIHD between the
icdnald tNe iil%@rc%tiﬂg‘;ﬁaﬁ&ﬁgiiﬁﬁlﬁﬁarﬁriﬁﬂf/‘ HaiRAinRd Fhet the eﬁdge K samples

factor of Rbeingup to . e net effect wou

(elzennbthig Ipatticalar raxempiegiial a hdwsataom iofiprikdded50usec= 25msec) and

Signal /Npise ratio b factor of k. R conpared to the |

AN Kdes f?fﬁecs% fgorg et Flls dn gt 95 (e rpiven timing
r. _ . .

41 SR RGeS BUSTOHLED Ur T gty

wlillr et foand irsthdiswnd eithing irothp lsudcatdihy 99 karaplek.sAemai be recalled, the

having tinme duratiqn_ that substantiall tches the

TR Fsicy thatig éaneégd me%aéw@aplaﬁar%%taf@ée@ﬂ tveeif K (100 by

NSQmple)EasR | o SARRh e Vi
t?gsnvertpel%) to edéigguiet %M%?ﬁ? oS gn(lela’l ﬁiI\I/S(élIalll;}:&a)féhrl Sr%hhlgrg?bﬁag&' Thus,
inteeins swigiaticn ghdl0) carresposding vertioalbdetlatin svhidhhthe ¢k signal resides

xt.., few signal val ues. in corr.espondi ng vertical
oy PEeBHnal 1ne g Erdenass Rimeprhel GriEFoty amomt to
@nGideRBBAMREhek OvAudi AN thdr @l dubd @ daot SelB i@ do not
i ndi cation whet her the sumed signal is representative

astommodaigisarpledfsignal, bytratheg naise Onlly. tAscexplamediaboakbe net effect
exceeds the threshold) or otherwi se a noise, all as

will be explained in greater detail below wth

reference to Fig. 5. This is illustrated schematically

in Fig 3, where 5000 sanples per inter-pulse tine

duration are fed to respective 5000 adders 34 and each
adder adds K pul ses vertically 35 (for successive K

oy o g, o NN\ N



The threshold value is determned 39 in accordance
Wi th various paraneters (such as false alarmrate
wontnoghisséioul d be | ow enough). Each adder that BUERE.2607/000977

vertical signal values (and applied sinultaneously to

5000 sanpl es, using 5000 adders_respectively) realizes

a non-coherent integration and'l@proves (as specified
above) the Signal/Noise ratio by a factor of K. The
afoappdyihg mntcohmmgnwgtaﬁnnffmr Kisiigmats ik ympgpvomrtte Sagnal/Noise ratio

gnals wl | xemplified in greater detail, with

hﬁﬁﬁ@@ﬁ@ﬁf$@mF§E§ 4 and 5 below I'n accordance with
certa Q f Lifi

cand oLe SRRFCHOF e RG] ST bR e, BFHOHIDE iy el 100 tines

dfahe ﬁeét etk e tNep). The @@hsl ‘f'dlﬁmfoa@ﬂg cdll (Bﬂ)hb’éi:) &f sampled, giving
candi dat e siﬁgals 302 (which dﬁﬁear in a table of I

ris1 tp SORA pamples kEpm jump Actonk=100Rk sThsepmplsd Yahss are marked for
iﬁﬁ%e%l‘ esﬁxg e}h \%‘?’(} l'lbthlcel‘rllsc‘ 1nV\thﬁr§’telnfex1’ﬁl t%llg&}ﬂﬁ' ddnvention: Vi

greater eta| I n accordance wth certal
c&ﬂignatlea;rﬂretslsgnahfmﬁrsnjn&ﬂ the ﬁdﬁmﬁeﬂ ptdseadtlramkm Gowgnh) for the first cell,
t he val e S ared .to.t SO .
Veae ( dés fitﬂl%r)atetsr & ugnahan n3ify fogntpe; fﬁrst: YRl guration
G&Vgn andTor Be %&Zih SASRACY ) &ési@natek Qi SN mtté?lsﬁf?‘ k&l{h@fif‘st inter-

the error and therefrom erlve LOS direction and
p_uts dhiratisex (row=hendsor thetllisell abye sing b8 fashvin the\mgntals are sampled

?%\Hr%?ligr Hﬁﬁgwgqv Sﬁg@ !glg yﬁlynﬁﬁ#ﬂﬁtséﬁ{l afigjp, The procedure is

ﬂs@({ 2881 forahé ﬂcctet‘)dlh% 2|§§p mlf%t e'dﬁrﬁf(oﬁ &ond G ith the table of

ow. LGOS |rect| n an or L directi rates are
Kix a5 €BheodignaDintemslitatfedthd dirst. cellrin alm:mdahmev wim;irked V1 and so

ertai.n enmbodj nents, .tipge. o ate tajs
fgeh ginl e whle Haluesor @e?%pgﬁﬁ% atea? 1 ik o where
1£ Lfglve veI00|ty | aser desi gnator, the target and the
|ntercept|ng platform In accordance with certain

enmbodVoentas ,nohfvehaamd iistagratisn ginaberférinedi mdgschof byal thist Iperticular
channel s are integrated only_ after a link

eagtq%ea?fl telRdespIiarmgaihe ?qgo‘eaegfﬁf eYegY m@@&&t PIgng thye/ cells),
£ H RRktfoal alils #6 sinhled b@vﬁ?épﬂé%' tﬁeﬁ 1hfér19{ &@h 90198 Ainkerim sum is

bel ow. The procedure of finding |inks between
warpdiedape thragheld st0Riahd imtaso m@(ce«ctsl the teeshohl 41}39, diippuggests that

det ai.l . bel th f t
At et vamelgelt i Sl B RAGudid 7 it B0 Gy i o otterwise it
if ab&y BANCE L& RN thdsRold Uit TB Mk &f ad ReoisdVAUst | PRe ptceedure is
by no neans bi ndi ng Bear|ng¢th|s in mnd, there

resformed substantielly etmulta@dowés 1 gt il mqlls)mth@h thecfse belkt (407 and
c th, va i0 nbodi

T TS RPicsh BRIy Bl 1Ll 8B, BB LATERL Biigtues, v

B DV Nae alltshatmdddrisiiiateziodo &xasmldes h@rle p@lff@ﬁri&lefdr every one

for conveni ence only and are by no means bi nding.

BhorQ%eellai ng to expl ain the manner of operatlon in

Gesor s BN e AR (RERh oS BRI AR Mool AEE1d Pl SATa focusing

df thedfirdt butlé €Net) eheainatdmtgms fdjcatéd bywldank ofirlg in case it exceeds the

able jn accordance.with certai.n odj nent s of
t?t%éLtlﬁm atherwis Sﬁotﬁhf@r qskanes ﬁt%ﬁ ﬂsfgto Bk pelsig, #7 and
A8 RAh&ELRRR s'xéhal [ SultPhd nGiked by el Yol Whereas in the other

det erm nation of” these paraneters i's of course not
detsind cinydiddiessare IfQiEld as Asarkeodeppthe {'De U vabo vk is adeerdirdeappreciated

nator,1 (se Fi g. nerates, s 4000 pul ses

i e EL b o e el RARER SRR st Plike 1 s Sit fopprandom
ROQGEOIRE INMRAML HRBSAEM! ithﬁrdghkLlaﬁ‘%; et@AHbWA¥E, e Past majority of
ulse wi dt h of substantiial ly 20-25 hsec, The sensor

paptions 4reteliginased pinesiat encst, andi &w eells Wl ingidateca eehdidate true
energy and sanples / signals (in this exanple 5000)

per each inter-pulse tinme duration where each sanpl e

i ncl udes anbi entnoi se and 1-3 (of the I sanpl es)

|nclude al so the recelved (and processed) reflected

Y . T | 1 2 1. i "



theorem). Note, that the wdth of the generated signa

is narrow (of the order of 100 hsec) and it is not
wkmosmisoel advance where in the 250 nsec i nter -pui/E2007/000977

duration (or in other words, where in the 5000 sanpl es

per inter-pulse duration), the reflected signal (true

signal) that stens fromthe narﬂ%m/generated

designating pulse, will fall. As specified above, the

siglmq:} wtiereauthesvagh alagordy of 'tho n¢ln{inattech’ nbige rmolyswa$ banpled) the

eds to he filter 0 ete m ned F. an
T S 29§ ot e sy sisao ] iBBert st RPG of/BR sighat presence
Qbwtager i ng updates n (43), in accordance with certain
enbodi nents of the invention. The nore the updates (in

cer t ahpcadinglyi e fisst uptrabulxmalmd@ttcmsmpmatlszébomowehiethe search

A T R T T

tatlculaldne Akl dodderned,dhs A6H- Boménmegxﬁh@l sal@naionara% my $&St since
which, in accor dance Wi th certain enbodi nents,

e anyolye aadonmpleswpmation ef yplues im yegisanesis a%Fb alzﬁnecomparmg
nunber of processed pul ses per update.

ﬁékﬁoaqgﬁgggdunderstandlng of the foregoing, it should

be boHaeing riesaribed tthainttakisulk ealeuladan S’d)lgthalﬁrstsbulk the procedure is

i nherently low jntensity d o the | ow
regaied ma%faoqdamwrtﬁ Gisenan ol fonge na l{{ﬂ% W £ 41 1), unil
AIPN%&I%OJIE BEbcRRS Qlf’yA‘é h@us'tlﬁfeﬁ ik @R isRY fd}l thd §R6M | Rﬁlk (N=2) only

relatively far away fromthe designated target
theentefior sint fox the g'fthlce]l 5N skeaeded tlfeuhiehmldm thcxsfoml signifies a

due. he traveli t.a f .th from

Caiafe 155 S Staral SRty 8, Birg tif uMiRE A GRhAR or o true
SibAd1ah (A& ehiRLASE sikNRUWI(EH b 05079 dnBahé eMlcalaGfdkovered all the 8

intensity discussed above%ha socal | ed non-coher ent

bulksgMNate dhat |t13e pracessieed of Nnbulks fether gmproves ghaSignaliNeise ratio.
erefore ag Vi en c n I Noj.se

IR, LRy B0 S0, 39 SHPRRORTTRkuBbeR) SR T Sy e

E%ﬁal%@i@é $atiol B‘f tﬁboéhb%&pﬁélﬁﬂt\/f Nt @& | RBwC g%gésﬂ?g N bulks of k

nm ng | hcom-ng Si | ses for identif
?@l@é&' Ak Qils RgrtRk &nﬁﬂ@de & SighilRAsaiatlb by Hnbhef Rictor of R (being up
i nding |links between candi date S|gnals for detecting
tor ubow) gival giving asseotodancenhahtdmerer ofai 1Sigmbdidiseeby sa factor of
t he nunber of signals that need to be processed
§ubsamaally n/R neR caloafpardd intiegr SignaliNbise dadendfl & ydistinct pulse
candi date signals and further processed for detecting
uxabeébgﬁawempnidentifying Iinks bet ween the candi date

signals) is, depe entu r of i IMes er.

Seconth MechRenGhRAD et B ] TR aR S Aol in gaRdidate for ruc
SigRAriateash baE 09Ut e ﬁ‘brﬁoin%ﬂgljl ghehm)mﬁs thExeBM&Ws an inter-bulk
necessaré% the intercepting platforn1tomards t he

t:%lmg@mon regteamining geldi hgtwef«lh candidate signglseand; thaxeby detecting a
nal tenS|t h t

%}10 81@%%1 01 Joeng | thé gncf@ te t eI%'Silgsﬁa ) %%a?%a?lg?,l 1§/1’accordance

Wix@incekthin d:rﬁb(&ﬁﬁneﬁﬁsoﬂleteﬁlsa&n andlearygg disainptioe thatomittiine bulk, the

target, the reflected signal's |ntenS|ty is lower (due

signaltsubstantially dosgpet dsift tora asigkharing, celloHOWgYggein a transition from a

Bﬁlﬁvtglt @ge)g 'bﬁtl@geﬁal B{t@:ﬁﬁcﬁﬂ% g LAR9R o BBott B ni8Ee Eé Ye'r@gwhlch as
sensor {0 be rocesse&

iy Heseedlleds usga@hpcﬁsed rt‘rdiﬂlzseu m&mp&rsediumloa mhlmphed by K [100]
di stance where the signal's intensity increases (du

eyrlesie itskdikely that ﬁ\‘?eﬂlgl’r@b vl Sphific do r ngighbprEng V@‘ﬁﬁflﬂ qe}lo pince the

{ S
hiteob Aol B D8Rl R GRARY e 3cAPEBEIR (sng posibly
tlso ustherstagtoad sliscukved h%dcdmt ebbien natedllyr ihfSSin defi¢dtion of the
rates data can be cal cul ated and therefromthe
requi red steering commands. Thus, in accordance with
certain enbodi nents, in the case of lowintensity
signal (far distance) nore signals are processed per
update and consequently Iess updates are avallable per
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desi gnated n and the nunber of pulses that needs to be
processed per update is S (43 in Fig. 4). S indicates

wa es/meeéinum nunber of pul ses that can be procEsSBHEHA0G7000977
order to neet the requirenent of n updates per second.

S', Fand n conply with the foI*ovvi ng equation: S n =

F By one exanple F is 4000 and or n=\Q updates, Sis

400, whereas for n=4 updates, S is 1000. In accordance
refledtedosignad jap reogbrisdibiyethe sensphthahisriisted aof the interseptingr target. Note,
U e S).is pro [ bul ks of . ul ses.. l.n..
HORERR i, R PRl i T g BB R J° gty o e
dishdl fdae fohehentlatbehersBit timé aliiraiono(e.4.i DS@sdcMof each bulk. In
summation). In _certain enbodi ments, substantially

acenmenss o aertain pebetlisantsctiie|specified eradwl shifhpxamlifies gae form
drQ linﬂtb%ﬁiéé&%ﬂm,ﬁtkg{gnaﬁnd conpared to a given
| er to

thresho n oroa gi ve an indication whether the
sunmdd ascqgdalice ivath eptas enbadimeatspin adaandiettat the ftrse signal, what

ks T ot L BRR R sSd Esbli sitt inl
(g.gﬂ%?tg dgfrn,gsfg? Iw!g_%\s, Sidhak &wo@}qalﬁzlg@@lé # Ef;gf?;s!a\s The@Fdual shift

i “out of 5000 cells of t I rst
requienpot w@l gisedrd theofaul2f Carslédatestsutltlas candiates Sd1,551@n306 and 513.

iLntensity .value. (current ,or. voltage, whichever .the .
o sb e Vit otlAiE P ot bm AR pecied I ARhab F epeguat shif
wigth isfthafiféstedlas 200@ighe 1ihé weith Mhsit SERORgectiBhAE(MRM)S@13 and 414
duration of 250nsec hol ds a sanpled signal intensity )
ip&ig:4). Berdnstandeoin the eyampleef X600 As il &s/ @rerof seinggrtn sums (i.e.
it rtain: ' I it is\a .
7 PR %) el A BEPGGITTE S ol sAENES SHTF e mis-
degdction bfitha l4yiey Bulkagdy stéddyom ivirdous pesbid R1IGh @ehbisétie)c.
the relative | ocation of the _target and interceptin

pl at fBraseoudprcespath canigin smbpdimepts; e yalwe afoM éwhethegr static or
GHESET A7y B oBgF3ith, SARRL SRR 1 epcpang upon

thepdrtiulaeapptiedtion# i) al so for few consecutive

sanpl.i ngs. ,Beari in.mnd that the j.nter-pul se .. ) )
dur iR GROTEANSE wlp restaih embreiiiens: (i iflo Brtben Spnsidate signals is
1RF R Marily '8 st L IRNINKESISPHIRE | 48R bk dnlQettithBLFEPt i NG

pl at form’(al t hough not ‘explicitly known) are within

pr eddhiaceardampeewdin certain endiddimentstthedinpas awt hegessafidy atstraight
188 G;I@accu&aci esgﬁetvl\een the | aser designator clock and

e AT & SEPHLRY "t i s possible to estimate the

NuNbeyotefthat ARSEGLtion O\ biadadl sBE tequirds W §8w ichichBtions, since
i kelﬁ/ to assunme that the received signal 1s reflected
¢

due dentheninitiad cglsulatinn phaget oft tam-epihgreat intea-tndk integrptien thgre are not
i gh h N . e th [ ! . W . .

07 S8 AR, WS DBkl U8R pdpens, i

adesiith@als flrétiing cpletldomeduiremegspect of each one of

the I cells, using | adders (see 32 of  Fi % gg@( I n .
accorlBaffcerdipen vt giertainn cBbsdEaRimthaving drterte the true signal
e : Le, [ -ne
QRATREA B gkt b1Gne SqiGHblher S, 88 HIGE A 81 1ig°3), the
froeessing iecondueatalsebsbfittiale cimulfanesustyhm thatodrer pertsees téctars, and
dur(gtian é}l& the.IaLter exanpl e 250rrsec% V the . | )
Bagsdapn Getedied Jup SigngbiRsHics i oragemogeel fiiaeeiprs. itds gagsible to
r@&ﬁlla" A &I£E el NOS REREERT MAd/FMUSS dfr&dtioBXaP kl?ase(f 8h relative signal
V=300 nisec, KMAX =200. This nmeans that the non
igighsitienin thxeallpthat identifies teygpligrad) amd thiexefnomt der¥@BYeering command
vertical cells, since otherwi se the received signal
I{pﬁgae, @gaﬁ'lgﬂ“@e’%eéde"f romthe target is likely to drift
to a neighboring cell. The same KMAX =200 applies to a
situation where the difference between the clocks is

10 6 . After having determned K, also N (44) is
determ ned in accordance with the



foll ow ng equation: S=K*N all as will be explained in
greater detail below. Note that the non-coherent
wo rloggrseéi on of K pul ses (intra-bulk) wll | eagCtmn.2007/000977
determ ning candi dates for true signals and the
i nter-bul k processing anong up fo N bul ks of K pul ses
will attenpt to find a link betl&en the candi date
signals and detect a true signal, all as will be
exenpdhi dccemdaixe with CEtteinsqmbxidﬁmemis,pﬁacaamaé rs!gnalr ialtgtstiiewhat are

if d d of f-|] d

P 1 ST P O HRRER al PR S o S chigdfg tsemost real-
tBRd B&tedtbdbighdls CHER, WHE réfBicRECRPLIRT 5A Sthe algnalRenkitiefthat will be
the target, the Sugnal/hblse ratiro is naturally | ow

wedite gaisldqt@éhc LOS dieecpon apdor EOSf dirficier ratehdath eranessiacted from

HNQIS I triin r
BLARERRIRE, il el Y el T e mor
realten@upddicl ffeakbdkivhal Ractomeered twﬂ>r¢v1bad bals sigh dshee 157 and
eyl stence of a signal value, whereas in reality it is

noi se having energy level which is very close to

t hat facg&ﬁﬁk%%ﬁh %@?&mvﬂ%ﬁlm ffs, tehi ?)rocﬂeg bPBorh %r gll of the

speci use or non-coherent I ntegration

buﬂ{sr((a\g fignt the sSc(gldetb/tthglé bnkkb idoeshyotanetessardy rex.’[ulgel p{oc)essmg of
herefore esired

AL Bl PR TS B g dchh R Sl o el are in the

BARY bP Bl BUIAiLE iRAtAEIR CARIRE Sighd ih e ﬁ'egf(‘)ﬁg HRE 3R processed.
ratio. I n accordance wth certaln enmbodi nents, K can

lye insteneasédellbfil of ar gsclr dutk identified raacendr@de §1g31|ah|then in the
subst ant | wWithin.t K.vertical cells, b . :
SteH Pk 5l "5t 3 13 AlinBEr SgmBeh St Sagidassy sensls ar
&Q@H&) 1nttHe Vicini§Woth&aandidgRs[gaaronds to the val ue of

V, and thereby " preventing | eakage to nei ghboring
cel | sReveiging ndwatto |Hng chrthaiprocedtiedii.eemlsylation of deeringycommand

FRELSpdrtng T Topec BE Gl WS Ral 4o 82 in Fie. sa

proéR8as iy §|sﬁﬁ11ar\/ifﬁélﬁ6h ihe reRV8IWsaknpldsn TR8 prdte@ure is repeated for the
considering that it stands for a nunber of cells

remainingy ppdasepahergby agdjevings npdatesqmes sccopdi s rounded to
the ngar %§ord£&c‘3"‘@mth°rce fi)le E%Bgﬁ%rﬁ&ﬁ%e a@l We %H{%réegﬁng platform

ﬁ]SSIng or excessi ve ce i oundi

ppryashdsoiiy thrgetC CeDsipis tiddndty. i@tensidide dnd it ﬂ&io@\t @¢kired to increase
whi ch_the_ case may be) every fewtine intervals, such

the apmber of wpdatss pef ﬁ@coaés¢ BRr20n &Y this egample prd,assuminggthat K is
PERPLASIE LT RSP AN SR DAIBEH TN er
aily ab waﬂmﬂalbulkaJ sigcon2® impdattshpeﬂ(semend ifera#00esdnspled)y yeaves 200

ada tin li.n ell to the
wpdicet i§r B Soafi Wﬂﬁéﬁéﬁ&@?% FRD; g ApgRiEnger Second were
ﬁe?i*ohﬁed)’\'%hg dohélierdht {Haeke-190PRALARRL §r1§e|§eth5‘tufff@f°er ar@f2 bulks per
is not noditied. This is achieved by nodifying
uﬂmmﬁvalue of T (the inter-pulse duration as perceived
recei,ver) sate for

di ffglfq‘er?f‘éor éﬂﬁb Io‘%gtgrgl f%‘@“ﬁg‘gﬁ% FRatt ! g%ce{pﬂgg platform

APRERICHEY the tASHE B ighy/Nigk faitib)inkdiently BRHRAB&Y asd) tHetefore K can
that results fron1Do§€I%§ frequency shift of the pulse

beateduced andias thé, threshp cyn be irAseased gnddor I ¢anebe reduced and/or
e (I +W)), such that T will lead to
ﬁﬁ%ﬁghseégﬁ%XX G aphically, this can be illustrated
i N FiEor mMomhesdatespelisgecondAin hccofdanbowithacgiaginainbodiments of the
appearing in cell # 701 and in the next pulsgpéafter .
igHention; dhe prpcsdurguisapsrimRdsine? yaEe) fashiogpiedhias degeribed with
[ 0
Bk F{P % R ol 8 it (8 S RIRRALS 3P BovPschifrically in
shown, the signal drifted fromcell # (to #),
affecting thus the non-coherent integration val ue of
cell #i. Assuming now that / is reduced to smaller
value / ' (or alternatlvely nDdlfylng T ) , then under
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increased (due to the larger K). Note that in this
manner, (or T as discussed above) can be controll ed,

wa tes/etsgei ncreasing K, until sufficient Signal#dWwiige07/000977
i nprovenent is achieved. Those versed in the art wl|
al so appreciate that the vari ouz paranmeters K, N, n, S
and T di scussed herein are by h 0 freans bi ndi ng and
accordlmguy one or nore of the specified paraneters

Tray> GBS yrias ¢x3@tpl%mdmyrb%dqﬁ@rr9n¢ﬁh§hab@r ArdendiM isdlgp 2i dﬁote that
é Bﬁffgl%q flﬁ[gaf)g{fﬁs e tgp e tlgei Iglgéﬁq firZog ?%u'l}lf Ic%ndlggtegs%en{% $ i3 11kely to
cﬁmgrﬁﬁi I SN@esthie siggall fol ﬁﬁsés regioainhérentp irfigrovés, ighvifig Misé e improved
conventional manner) and M (<=N) as w1l be discussed
ow. Having determ ned and stored the specified
par anGYE s hal thel dftfaficdndnt MoP o SBAAMGSD 8'difdinished in the
sequence of operation, 1n accordance“w th certain
cembpdithere ndfsFigf SE lvemiparedntbi that @inSiA wirich N éf sxdeosiefrom 8 to 2 (and
Figs 4 and 5. Fig. 5Aillustrates a table having I
theretpre §800jal soprovamericed 1Ssgnabhokse igs oy B r ercdhidas)l however,
representlng a time duration of 50 hsec such t hat. t he
thispredpgiion inonSigpaldyeiss golrncenerl nesumpensased phicthe jipherent better
YRG5 DE Ry I ARAR RN BP Dbl B iR thd Rrccpting
flatfortrhis os]aosarmnl the meirgEtl (gomf)zﬁred No-&he situatien that borresponds to Fig. SA).

P SR S G DB Rl e o
12&8%%”9%&8) {Hg%[r&ﬁ[eétg of ﬂﬁﬁ"—' 1+§ dfau bﬁﬁlc}a%aslél{b@naplhﬁhes due to

I nt'd eac sanpl ed 3ig

the b iiherenfSi il Mbidetatio of edcheed2@@idritinal t he si gnal

Is relatively weak, so that a higher nunber of pulses )

needs[ntaéccﬁém}?P Seithsesaiginmbadimgnts; dugrto th?dnnsm\feérsp igial/Noise ratio
Y I

(I;f; eléglé g%ums hén% ﬁlgtih[ﬂl B%aﬁﬂg dg?fglga tge%tofgeg%n%l gA eprl)éessed (in

pardoherat ,mtlegaumr)gfdr hident8®thgpal @adldﬁmrtrw @qg,asslthg thmshold for
pdate. (S=800) 5A depicts in nore detail

th

?ens} gsrpdidas |Slfg§a1( ‘1%6? 37hang Bpsin Kigadk lé)m%s?ﬁfewmbsthe et effect
r

tHB sg%ﬁfsr{gﬁtgelr% Ydeﬁgg%cg%{%gﬁygé@%faﬁslﬁgﬁ% ?ogﬁé Gc?io%pen& RftedrBion phase
aspmolref liledy tobe trpoaigeads agher fendalde aleoosisi ng on the
first udates(fSlE .ass that non- ? s b
| nt edPats Gobhine SR GBEESy SO A Bhg g signals by
eﬁﬁiy&ﬁlg(swar&relmé lrmmx bf SachR¥ahddl SheXATR Se 'ﬁn!: ed aha @Ay then
natural |y readily arises that there are
tBasipnR) is lsplsght nFori adettert urnslerstandinigsof @n@efptegdmgo aﬁ¢rglon41s drawn

for e cri th essi . ng uence d n _respec f .
a5l G Bt RotpopE RE RahARISS o’ Qb3 Bl e previous
erhBodireent! eenMVeoogs NesfigrioNovR Applikd tthehd Maei bPRhael A and
not bound by the specific sequence of operation

sgearetehpi thy matrices ef Bcethergeshegtiveichasnele| In aggordanceyith certain

&tﬂ& uanﬁ:ts ﬁﬁ%%& Qgs Ff %he lf-’es Qc%v cf %Fﬁe'lso Ejll Q)é ctan ORed (for

numerlc ar e pOVI | Iu

qopingoskls t}mndcynarfﬁhhst thé twgﬁn‘dﬁﬁyd YﬁmﬁlaVthobxo 4 haghbormg sector),

sensors S rrpl ed at 20MHz 46. Next, the follown
.%@3@& ?lséd‘ﬁé‘rﬁfeérlﬁédmft@‘ tha{, eoryesppnfstie @ % least one of
{

t&? E‘%@%&%E’Eﬁeﬁﬂ.’* BER feeted ihhe FAGHaRANBG, (ids: 0BTl the

€'I' ke Jorlabe RS cabiefor kchhrkne( #38)As tetdilysshasaLimetig t Hvat(representing the

rel.ative rel tlonshl we ar,

R DE GOS0 26T BHICRE SR AelesRi Al nafstianes with the
duhRne @hib()&llﬁ%n%aqpllﬁ%lfee oE thd R haRRIS '(BU{oa'D)eﬁ@nRLrﬁcoherent
for a duratio 10 msec= 25nsec) and

iategation gl the 6?* bulk |f<gm1a¢ 9r e¢d11egave dis¢ toodntectien bheapelidate signal, the
falls in a given cell (i.e. a given timng of 50 hsec

wi thin the 250nsec inter-pulse duration ) there is a

hi gh probability that it will be found in the sanme

t|n1ng |n the succeedlng 99 sanples As may be
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(possi bly together with sone additional noise
conponent) is likely to anbunt to considerably higher

woalogie1sobian the interi msum of 100 cel |l s whi che@oIied7/000977

accommodat e sanpl ed signal, but rather noise only. As
expl ai ned above, the net ef f ect of appl yi ng

non- coherent integration for K‘%ﬂgnals IS inproving

the Signal/Noise ratio by a factor of about k .

wsulent the rinﬁegratqdwnduriavwould beilg(i.e5é;tecs tpmvifrgndiflate signal), since the
ex I or the K 0 of .the

RABEPorin 0 phbfef ghE hpetib o st Rerahhibedie bl OB
sanpl Rew, fheWI @it 6f Nerit@iond9 piRdnRb @ inf ﬁuﬁcmhmmid nGhe case
T=5000). The sanpl ed val ues are nmarked tor i nst ance

plomatdhe(ifi M out pélhltqan@d@temm lage foundhethesignal [intaesitigs in the
Ie%éc?% r&a oy t'p?&ess}é& 1? ﬁg dtlﬂg Sd)g n(ﬁkectlon a)nd/or LOS

ensity or t pu se I on

fliegctibh eatés dsth. N@delthataﬂ(icd:drﬂzﬁWe sathVderthérs egbadiggnishenly data from
sigﬁg intensity for the first inter-pulse duration
1Y

hag fhistingtly tidentHisdr sandidete signals vre qualpgjrdies LpRedirection

%Hcg&ai:, $ rdir@& n r)itefcﬁlrt q&@xﬁ Pﬁtﬁ)tn M‘E@cro ‘?@ rc@ 519nembod1ments
omp(? and or the % Inasimlar
ddserilsadgwialh Eeferemcesta ergE dAf@ythelogyhistosl 6f fundrwer aﬁ’migs Whnemodlﬁed ‘

5000,.cel | 50nsec dur.ati gn

Fecorigln St BB d etosdo el thef i, Bl e pdates, the
SHorRt ihe 'Pm&&?%’%‘é % A%td %"gf 1 Bhike f&f2OFd;ﬂate§ Eér se&ﬂf@i compared to
signal intens or t irst cell in the second row

Sbrkaﬁkéﬂﬁw@ﬁmpahﬂw@mbforth unti | the whol e val ues for
K { f t bul k
1y e i Bl e Sfifhclsy 4 W rtSabs gIGHE 5D, e

HiBlog loddModshhét Meésafilil ﬁfodﬂ?taﬁdd f@ittion | oTChpdEdRS per second. Thus,
mfonnn the follow n for every cell (from anong

tewertmgéelt %yxalm@e tof\Ae ppdages w@ehlﬁ@rbam gﬁ&ﬂé@lks)g ikt Agy 5 desired to
4
g‘m&la? e eIJ HE’ r esﬁquJ %@52 an elhlgg g%é gk’ ?{9“%5)?2558 sn?\ﬁeSteermg

édiﬁmslli‘cbhpﬂaﬂ@&lomlm bs calegleslt andt thigberpd.i ARbragi tee @called, in the latter
candidate true signal is detected and it is marked

sigrpiacesh e engpdlor PSessadid silesec sesenesch) Thus, when the

S
B&%%@Qﬁfgﬂﬁg er or&@g Su §?a E%fééqgé%ﬁng%ggﬁg?§wdlndaaﬂ
ﬂmVe atith refeg@ick alsoitd Fid) SBN& if teqairedtd detdod the tﬁIeChlg}ﬁ&nd apply the

The, vertical summation is illustrated in Fj

snecidien) L@ dineetion) apedor DSy digoction ratgs @alapl@%am Ty ghasieting a
&%ﬁﬁg& to threshold. This is perforned for every

%ne #ﬁQE@Ooo cells. For illustrating the foregoing,

at t enThiens ¢leartir i:hl\wstraatghimF ig05IPj wyher® e fanstl8 bulks sferiderdical to those

fseied b e BA; et (BBl Sl R PesiBl 8-Sty some istory

ngh@ 'bYUc%%e@ I‘say WlﬁkS Etgftmgrﬁ&ﬁ‘%ﬁﬁ( #2 bRyl dulk BRe1f lobRig for M out
bul k" in cel 4, #7 and #T-2 a candidate true si gna

o%meatdmsasaqthfrass&wybedheth teferenceab il vattmais emboimentseabove. In

other ¢ candlda es fou a rked b

% 4 i, Bas Boci el BlsTRY BT o oRh e Posl Bl St 19, Bftgoted (for
B@Ymkifing0fhe  AkpilarO8i@ord @h@ Cdn@glaf Eﬁﬁﬂir datd a7 thiéfirm Ttﬂb Ssteermg
stenms fromrandom pi cks of noi se, inherent inaccura

PemmARG YpAAtRl Ny addigaal &S msen cangther bk So?‘iaﬂ?/bléi(#Nsz 5001

05| BOPVFER 2 LBRLG.5 Mge OLRE b B B e

slidingy aviridow®, aadisbyfohi. the cells (in which noise only
was sanpled) the interimsumw ||l not exceed the
threshold elimnating the option of true signa
presence (low FAR). Accordingly, the first intra-bulk
cal cul ation dramatically narrowed the search w ndow
for true signals. Note also that by this enbodi nent,
insofar as real-tine calculations are concerned, the
non- coherent integration calcul ations are very fast,
S|nce they |nvolve onIy S|nple sunnatlon of values in

o o o




the interimsumfor the fifth cell (505) exceeded the
threshol d, and therefore signifies a candidate for a
wo eae/ossognal . Sinmilarly, the third bul k reveal BCI/E2007/000977
candidate for a true signal in the third and six cells
(506 and 507) and the cal cul ati on covered all the 8
bul ks. Note that the proceSS|ng2%f N bul ks further
i nproves the Signal/Noise ratio. Thus, as nay be
r ecal Inegcordiecei with eertauh kmbadimentst using eflomgep bissary for high update

RIS E B of St “fofe BB G B Sxampie

iﬁ@htﬂt&r}ndt&zn@%%ftsWNSQmaiaﬁ NﬁlyS& zatio by another
factor of up to about qglwng rise to an
enhan@egemain oﬁmbpfgﬁl&m/sNM sa@ayyby medified, sfatically or dynamically,

@#ﬁ@ﬁé\gf]{s}{eaéag% m@“ N ggg[e\e/%aé gf fr@;ﬁoéng n§1I hh‘%k?lge faﬁg Lbetter M

(aﬁoﬁNdaﬁ@ﬁmwMEhagakﬂaln enbodlnents haV|ng deterntned
candi dat es for true signal in_each one of (or fewfr
arondf aCRFAARqS Iy cert% other smbeduncats. (i bisOBylag can be modified

SN OL b pURLEEE B L SR L S s
pdn eemddFdrammanca,tm scapnédnse with mlmenbmhmlehts,dassummg that K is
accordance with certain enbodi nents, there is

detrtevineg; lvfagecét@whptf@rsgomg #onsiferniionsa(and akhieving gﬁgngignalmese

SN § ST 5 R SRR D o
I\(Ii\ﬁ@gllq: e)\</rKéncU R nBRvﬁls%{ﬁ%tg'tH@ £ tlﬁpg d i onfg é%@lafrgé’ {8 comply

as may e reca I'S conpose

Willh tHe-equatich SkiFa1 [nostherubéridp)|theprooyssihe[ F@ulsey Wit St lieve desired
it is likely that the signal wll "shift" to a
YienadAisasd ragostetithis gt thegpenaltys jthatdhe Hesitedt aumbgstafngpdates (n) will

R QJh'i'éxfgg ﬂgh églslaa[)?cgrhglith%"%ltﬁ hapg dcl%lggdlﬁlg{lﬁl Bhde S pulses are

posit her ors di stusse
piet@sdd adeMnk offeltouk af N}Cahtﬂlfﬂﬁxﬁls@aﬂeﬁé eintd Gthetby detecting a true
therefl ected signal as received by the sensor that is

sgade thegnostHwdaiid crealpime) sandidgle tSIgn&iét igtenfiEgRetraye for watculatmg
tlhg l@%&l?éc'ﬁoﬁ grp%% 31 red % 1?%!5t %‘lltli‘tdf g ik Iggcgﬁ'{/ %tef: glth above.
As the 1d]nﬁratt| lrgn@léNglse %mslam)ovﬁs (eachy h:pprkachhtg the target) N can be

accordance . with certain e ts t ecifie
RS ar ok HrEr e b agd bt widhe PR Eah bf qgkigved. all as
&%@ée@%edeﬂlﬂﬁlﬁiv% wltﬁ 1L E 3 ¢ 8ridMst dSHihaht? of the invention. In

mbodi ments, in order to detect the true signal, what
crtb(vrawn@st unlie provious smbpdlmeyntst whergethe inugnber gf aesiedd updates per

shi ca te, sjgnals (e.g. ut o

o Plssihes S i BES TR oRbtheiud. bfistneliRe hugher of rows
ﬁh@sﬁhﬁggfﬂd s f&mﬁuﬁﬁ“ﬁk@dﬁ@%aﬂek thdh Simah&otddacd it Yhe latter
candi dat es such as candi dates 51 512, 506 and 513.
crhesliment Sais wot deterodned adgoxdang t@im behttadmr reorder; toimaintin a desired
reqU|red to identify a gradual s t whichis )
SiamalNoisee d eabangementa ght | iGe- wiYA M out of K Jeven if S

ct 413 d 414
RS RER VAR Tu® ahgr BReproiomsien s phehSegiF (gpoeing the
desiréd Qpdatess PoBsdcbnd®: The Glét efbett Rath&n Mt KSdhek &8 dl/No%é ratio is

a candi date signal (except for the N=6 514).

avhmsred attthe nostfoft lowver aumber l@ﬁ updatay pet epAohd.o nNot&rtheu the lower
e zg?)igﬂéja es i I@ealr@glrugvan# 1rMh(e Wﬁlgltaﬁgl?acég F g Pre%egectlng rtltle‘r’lta.rget (i.e.

lﬂ:}fmrﬂefé):ttﬂ@tfu@ sigelaly. eratdrnag when emdisimalzaieteéted] thdSipdate rate can
paraneters, all depending upon the particular

lﬁplppqeésgfiudwtww S EcBYHRARE pwqeﬁseé @ﬂﬁaﬁlh“émﬁ@@ﬁmﬁa@

the link between candidate signals is not necessarily

a straight line, skipping in each bul k one vertica

cell. In accordance with certain enbodi nents, the |ink

is not necessarily a straight line, and nay be a

serpentine Iine hbte that the detectlon of the



I n accordance with certain enbodi nents, having

detected the true signal (processed in respect of one
wanos/orsoef the sensor, say channel A 31 of Fi geCBIL2007080977

processing i s conducted substantially sinultaneously

in the other sensor's sectors, and based on detected

true signal intensities in one ‘%t nore of the sectors,

it is possible to readily cal culate the LOS direction

an d/ ofhaseSersied dnttherartr wil sea(duamrmatﬁ: déhait the enumeglnau examples

in. t eII t i den rue si
B0 il Feteteflol B4 ant Mre EVER Tor Bl BBy, and are
Bymmeansscﬁndlﬁg aThededaned lmﬁerarcezm falily BpRdtinR A& thd iRention
act ual gnal intensities that are used to cal cul ate

i et L@Eldd Y dle usad ahmetices @s dgpictedt inobigr At adichatrg ppwded for
- {10 signals. Thus, with

(%erren%ghgghﬁﬁégﬁgﬂ %ﬁggﬂ’gnal intensities that will

be usIﬁdictcﬁdamcle ithadegtainhembddBnelits € thednventidhothede@Sinvoked a pre

direc ates data.are extracte fron1 he.l ast bul k

See?hn %ﬂorsszehebﬁnt infegratinfas it kelse §3%/ 4998 thg eggmple above,

(WREea8 of Wl@@ 89 HisERsE&d fne@%)petci S'det‘fBGQEﬁl@o&ﬁ{ehﬁsC&b%dﬁ As has been

signal data conpared revi ous bul ks such as t

daseds2NIRbbYve, gedoedbihgeacspmimodetes aisignahialukr rigant mqiset stheuld havea

}ﬁr oces?| ng of so$ 363';?( flgaglegoﬁl?ut?ﬁet@?a}’?lﬂ tl;arélg%f?l?eé Thus, a

VeHRGE &ﬁhﬁﬂtl&f ofad élvén &1 Which ftcliies 4 sighBLs 1ikBly thé)ﬁlgher value
non limting exanple, only cells that are in the

tharca wertigalgumeedtios qﬁhu esH thateloes notanclade arstgndlawcenmngmebut rather
| r [0 essed, or ins: "
n@f %'?@m@ 'hgégJ Iglgg ﬁ ngﬁ Ghd\ 2ves | eaelve ﬁxaal lﬁe of, rel,? é{e in the

shime vettital bell Sephoai the ebmlelﬂmtiqn ¢fel ketohd | (thdt id ddmBdsed of the
exam ned, since candi date S|gnals are searched in the

290u; Sﬁpw inger plpreAuratiommpktindied; bynthe ¢ (4REQe IS isdikely to
Fifbo fe Hﬁag g ?l?se ANER thit: 16%?081‘?}1 %Lgnaéfaﬁfﬂ)le?gnlﬁtaﬁ& i @uration can
conmand upda I'S repeated I n respect

befdoagee of diter, 4ﬁlﬁ¢hever tge c&% may bd. g 5A processing | n a

simlar. fashio e O sa es. The procedure js ..
r epeatétel dl thepum % ? eYFé‘i“ﬁ’ﬁ ﬁ@l s3thay égn‘laﬁ’é‘?"é% N e th@ drifts
RiripIRd €3eRRl REARALbeih aﬁ‘éﬁ%ﬁﬁ? ?secdﬂsfd@raﬁbg){) {RdIRr than the total

enbodi nents, as the intercepti | at f orm dppr oaches
afhle (iQQOg etlls.t He @hgnwbrdsnmehﬁnet ynturntmﬂsnhatesncanmasst initer-pulse

GRsR0R5 By  Piso g ek d o Pt St PRCBURE BT e 1 im

segrcBablé imbQRtelAY Han g 1oby t«ﬁbh tHeespe¢ifiB@ intérSpul&Y titmk Kata¥ioh Oshould
drift to neighboring cells), there are only two

beveansidened bul ks, since 20 updates per second for 4000
| er
S SRR L 56 HPTEL8, e s i

d@ﬁtfdﬂr(ﬂﬁ@)nter%ﬁﬂke@iﬂﬁidﬁ@)’dﬂd@'cbﬁt&hﬂé?dm grbtlp§ &fadttical cells (from
arises that there are 2 bul ks _per update.

cskl dwipsh ddolily Rut ek thsﬂr(SQ‘PﬁM&llﬁeEﬁtgaPO&eng Hléenspemﬁed behavior to
b‘?ﬁﬁ%?ﬁgké‘@u&h@ﬁsf Qlollig Jn&?&’d“‘c%n{aﬂﬁnéti’ﬂorn@ B 40 toﬁ?of e 5000 (T)

gna ise ratio |n ere y increases erefore
viértiahcdls, banigiaeexaamdé of the searthubkestivat mtemalKImaalspéme of each of the

i ncr.ease d/ or can .be reduce d/ or. M can
Pridfied cels Thonowsp reff fategratiga is 3&& n@ 8ivR THEC8 Ffa&bf-‘e gummed
\)Mllerbo?lﬁfa}éﬂ' t0 c@l@@fﬂicﬂ%‘iﬁ ﬁotchflclﬁ&em%ﬂh\f 8O b&bnt s, lﬁ' this example

procedure is perforned in a sim fashion to t
the spacified dearchdble wine imaoel isdefeigined batedvom, a mmmheremh ategration

R T I IR

and Mis also 2. Note that as the platforn1approaches
the target, the nunber of faulty candidate signals is
likely to dimnish, since the signal to noise ratio

i nherently inproves, giving rise to inproved POD. Note
al so that the enhancenment factor of Signal/Noise is
d|n1n|shed |n the enbodlnent of Flg 5C conpared to

1. . Y e s Y. ~



this reduction in Signal/Noise enhancenent is

conpensated by the inherent better Signal/Noise ratio
wmtoogasa6r ecei ved sanpl ed signal, bearing in n@EIIRHEN000977

the intercepting platformis closer to the target

(conmpared to the situation that_ corresponds to Fig.

5A). The net effect would t herm #&-t hat despite the

| oner Si gnal/Noi se enhancenent (due to | ower R val ue),

likely pr sypatsestodtighatevalyer (vitlyn ftheiseapchahlediinia tintesyagnednapared to
c%il%ﬂv%c%hd?é ngrﬁﬁlcfu%ectl E]ne télg %Egrgﬁqb'lentll?r% ?n%rvgl. gnal / Noi se

rati’o of each received signal. Tn accordance with

cert aNste etadiappining, tHelesperifldde doohweat Snesaedtiohoiiseof low
rati o of each received signal, and further bearing is
Gonpuntatioaal mpleyiy|and dhesetorecrndeapplisdindeitivgher ent

the. ChraEnaley faph ST AT R RO PR ot i ERBreggntation

@ ridg. 38 shawikp gon-8phérenti snar edsefhradingth) vheemietl ellfreedber from 1 to
that .signals that_are identified as candjdate signa

hEbisEnohe SR AT ﬂ%sfrfgws%seoafn&fﬂﬁs (ot PGBl 4 to 45)
(WRthBE tHe' 48rcRLKIA NS [RLVS, {05 nfI A5 of '&fher cells that fall

.accorQance mnph certal n enbodi ments, 1 nstea
ideet the ritergpulsaems idgresios. Nyteahat gvzn nfthsepae apibby (itehtarge value in

tri of, each. channel, the results. are, i ntegr,ated and
Tl elinegos B BidPERGRe valgoyhif Serdindly oo g €% 8BRal (not
SHEAi8 Fe) ) NGisOwill b&uf of 8gpdradic AIHANANPR rot lIEIFW extend over

again to Fig. 5A exenplifying the intra bulk matrix
consechiymells As is therdgee witb heoga!l sgrsbdi nent, the M out of

N cri -] [ rl X .0 el - A-.
om0 ol Aubb5r e SRR R o
(cHeaswasdhable | timadsrervd BN derevféllovae s tsabseqaénd @hase, discussed in detail
enbodj nents, _the matrices of the respective channels

withs refergneeato fieeRety ¢ abevee dpn Higntifving wHbinsthe fgFoy xapge (say 45
. " i "o, r.. i O i .

IS A 00 Hettecite RRMRPEE Rl ZnBEIATETS Rlfuired LOS

rehated datd.r The tpnatedorer r esyldnbks of @oatse | @asitlerably siinffléreand faster,

channel s,. is wll he reflected in the integrated

edne o ih dhe sigpg %ﬂﬁﬁ%ff%,at NI YORY, PRITE W Tapgferather than

DughtG8ldss fiRfenfitanRal. A- As readily shown in Fig. 5A

(representing the matrix for channel A) no candi date

si gnalhei estot myertibn Babdeen descaibed mithreceertaint degréeeof particularity,

current enbodi nents, if.in e of th t her channel s.
s B0 ePRE Molicc aerth erdlio gPater e fis vanetBalfosgioes and
thedifitdiRn? hithyCld Lartiad ®uf, 1 v6ighdu® d@ﬁdrﬁgg ifiofh e $e8pél ot @cefollowing
signal, theresult in the integrated matrix would be 1
(lpimgs: det ection of candidate signal), since the
results of the four matrices of the respective
channel s were subjected to |l ogical OR Now, the M out
of Ncriterion is applied to the integrated matri X,
and in the case of match (i.e. Mout of N candidate
signal are found), the signal intensities in the
respective channels are processed for determ ning the
LOS direction and/or LOS direction rates data. Note
that in accordance with certain enbodi nents, only data
frommatrices that distinctly identified candi date
signals are evaluated for LOS direction and/or LOS
direction rate data determ nation. In accordance with
certain enbodi ments described with reference to Figs.
5A-C, the log history of nunber of bul ks was nodified
according to the nunber of updates per second, such
that the nore the updates, the shorter the history |og
(e.g. history log of 2 bulks for 20 updates per second
conpared to 8 bulks for 5 updates per second). In
accordance wth certain enbodi nents, and with
reference also to Fig. 5D, the history | og does not
necessarily nodify as a function of updates per

second. Thus, reverting to the exanple of 5 updates

- . - o



specified LOS direction and/or LOS direction rates
cal cul ations for generating a steering command. This

wo m08hmaél y illustrated in Fig. 5D, where the FGCTHROB/000977
bul ks are identical to those depicted in Fig. 5A and
the next (N+1) bulk 5000 is processed. Now the sane
history log is processed, say Bdul ks starting from
bul k #2 until bul k #N+1, | ooking for Mout of N
mat ches exactly as described with reference to the
MBAINISS enbodi nents above. In case a match has been
encountered (Mout of N), the true signal is detected
(foq,dete@m%@kﬁgc&ggﬁgﬁgylar error and angul ar error
rate) and thereformthe steering conmand update. Now,
af t era lageh ddsignator 2enfigured meoeniiuopsly ldesigaataial targeg with a pulsed
1&§w§2t5001 in Fig. 5D) and Mout of N detections are
soug%ﬂ’for bul ks #3 to #N+2 (giving rise to a sliding
W ndaydens@nghdsaysdadated proteSaRodydRAT Sonfigufedc@r feédive a reflection of
enbodi nents, using a_longer history far high update )

- thelaser ppptroayers theieceivad; eagayite plusality of éegqagsﬂ Prasegsnedbe signals

1 er. hi [ . a ' r
P SO N S50 RO LI Bl BTAET g o e e
reflmel]l sipnbls Nbrmagndvatingp thrdt adlatesit adtionalahy velierein said sensor and
dynam cal |l y, whi chever.the case may be, e.q. in the ;
FsSacinte PHOBSSSOR e SPHiEYrIdboi Qe detegt o2, Hoteast WcoUfue signal

fhwhhdialdi® ARMhbent 1%%itﬁv§£imdi£é 1366 8F &%@Pﬁti&\ﬁ% H?lsxgzgﬁﬁi Received

other enbodi ments, the history log can be nodifi

signabnomepnaongysitd plusalipp ofmghas slua el ah sastnereastar s¢lgcted from a

SPrat nEibelles RV mo B s Voef EarBSER0 M didines o tareet

as sunyHg ldsératleskeriafor bRk Bidign & (R d, Whetde shidr BRI Mdignator is
consi derati ons i‘land achi eving L/ K Signal / Noi se

configwes e generatphjgh farguendyi pideesiof ablegsir]l Kb zzaf lew éntensity pulses

- def j desist: ' |/ Noise ratio (i.e. k R,
dis Sm‘%ﬁh%fpgﬁ&i ﬁzk/{‘ﬁgo‘ﬁ%\%rgé]“#& S(i.e. KN) is too
| arge to qheplyytem ddtoidite €0 @ddimon, Sherein sdid ehdverand associated

words, the processing of S pulses will achieve desired
Si g REICEPRRSYstert 316 fitlgd in arpintereapting plasorml ty t hat t he
desipred n : i 14l : ' .

Thug i ALEer SancARGTHRE 10 a5y MIRKR SaRE Wit Giting plaform
pul bemgarmisgitocessed and a |ink of Mout of N

candi date,_signals are found (there detecting a true
sigftal ), TRE HOTP ASOrinEdio Taane piby REGStditgat s, Wherein the
Si gNAakSddsiPnaide Chd BScaRBEY By b BérsGRbLWHAENg the LGS
direction and/or LOS direction rates, all as expl ai ned

i n gr eat eThdeysieth agberdimg tasainy hhmeiafithe preceding fddimNoivberein said

o PRseent Pf o' 88 pag rup BROA 16T bR sh 5 Helalig oS thotudes
hi gloetaitif 3t GeakBdRSofIRe JFRigAER tBY et getdqN0S) Srethit&CAbss Al time of

in detail above, with reference to various enbodi nents
of werevalrleed d8A. | n ot her words, unlike previous

enbodi men / . Of Lr.ed.. .
cecdnd n rsearhp s B RUTRRTR g ERGRSaIRE Rl Plet includes
t ur g lepstesie bf 118 dinectiod ahé L @S direwonMateassun ng by

this exanqje fixed K value), then in accordance with .
t he 7} at t el hesEemmasaerding te anyrongef sherprregdiag (daimsn yhewgin said
n, ' r intain a desired

S g%gfsf m?@gg %‘lﬁwlﬁéegglgaﬁ‘e%%gga( i.e. R)even if S (which
equdl s N'Khedgsgsmrastondoet totdng queafithe precedihpg tHainlsyutvherein said
rather S*n>F (n being the desired updates per second)....

The 8¢t g1 iGn { HEWIES, SETTR e SGTgh oP9rRDFE  foit pding an
I's %Q}cgﬁ\{tg% e BR10GASfardy. | OWer nunber of updates per
second. te ghat the | ower nunber of updates is

mainly relevant in the initial phase of pre-detecting

the target (i.e. before detecting true signal). Later

on, when true signal is detected, the update rate can

be increased drastically, e.g. every new processed

oy . o o o - g,



conveni ence and illustrative purposes only. In
accordance with certain enbodi nents of the invention,

wo bms®1§061 | nvoked a pre search phase of non- coPer/Emrn07/000977

integration for n cells, say 4000 in the exanple

above, (instead of K=10OO as discussed in respect of

vari ous enbodi nents above). As- #@s been discussed

above, each cell that accommbdates a signal rather

t har®. noi sdhsIsystemi dwa&rdirg thi aglyeme vodItheepreesBugni (Glginh atherein said

th tribut h I h . Thus,
s v o ae L Aoy BO3e VG ink lfet WA o ARG de Yot and
si gndhtivévdlbdis! Betwanhaidelatir dBgEnatay, %dtﬁﬂdﬂsa'id ¥&isbt cal
summation of a cell that does not include a signa

cond@nent Thatsystemtaseording toganyopnseof the prreesdiap ddaims, wherein said

d' S ci%ggt rgla?ekaoa\éﬁ n nlgﬁldgg ?%b]%ﬁ%gﬁ%x%gﬂjtel ¥«\4ﬁi| cia noI} a S({I'ge% | de”

sane vertica

dur ati on dhe kysemardorditieto iy mme@r@fsdmg e{:lawv&eﬁem said

of inter pulse duration nultiplied by the n (4000 %

i nt SeRser end Asspciated PrasEssoF @rey P‘Pl?figulr fﬂeﬂ@tﬁ%ﬁld@t east one true

cel lg _

Gur inahAL e daB68 BE1caR 0 AR B ko Pind R coheren
may iftegraom.| | , the nunber of vertical cells that are

"contam n ed b ts during the o
secadnd dur i St g@a% gm Q wherel iafdyanseyi ?‘d associated
nagﬁ&resgo'f‘ﬁfé &Bﬁgﬁl‘é& % d@cfarnluné 20 tw& shResstvé @hMGhte signals and

not the entire cells that enconpass inter-pul se
dur alefesha (rBOSgNAYF 2 hmlsmefnmrbb@\)vem@deasbtvmofmamt@aé@dte signals.
but .rat her.cells that 4a

ot doval g evpEm aordifl o (lathp 82 1o 0 Tt Spish aen-coherent

t i mMentdiratbh @Y detdteihidg lheca@l@ﬁﬁtdjﬁgﬁ@ indt@desi SUBInANE & s1gnals for a
consj der Fig. 5A, where, as shown, the signal drifted

dur it dpration 4katgloes 200 exeredra mxemaldimatdusriop dyring which the

nu n%g?épﬁé}?ﬁ&% {?C%b‘%tr 59%7?313 %Iéln%l gl{llg%ag@fﬂl% gwfﬂglalglg (&9 (flﬁu-pulse time

Ext rdapmtioat i ng t he speci fi ed behavi or to 4000

|nter pul se durations, would ampunt to "cantam.nation"
44 out & 3? Sy HEmeG e dimp)to\felatm d 4y veherain saig élilqa@mahtlme duration

exa%kfn&fexg&ﬁ Ié?@ﬁ h@sj%fe 1 eBRplid Gt He- folll&vﬁlg%aﬁfﬁfo

each o he spec ed ce Re non- coher ent

i nt.egK&kKaquxi swhedrkial y t o glve rise to higher sunmed

val ue conpared to cells which did not include signa

conpohent-Cethtigl’ by this exanpl e the specified

searc ﬁ@le time interval is determ ned based on a

non- coherent integration criterion, being in this

non- ICﬁs&k@gmﬁxﬁm@he that the non-coherent i ntegration

val ue jslikely give rise to higher value (within

t he s@@ﬂ@ﬁ%ﬁ#@oﬁqﬁﬁuﬂW%QFUal) conpared to cells which

are qqgahqﬁky%g e hithelMEatipar chabl e tine interval. Note

that applying the specified non-coherent integration

| s ofV Itimetating utlatityobaiveetip leset dw@ad)r,tth@eezﬁmmdmnsor

plied . in realtine. A sun1va|u
| | | Ut r at essgﬁtgwa%qcegﬁnpg, t(( By )9516 EE lénto 15, wherein a time
I epPrRefdh et @nonbdQtivé uEQsOEérfégat&Pﬂl HeNeLeeatsi r constitutes
val ue (ordinate) vs. verplca cell nunmber fromT1 to |
(abswi mfa)puIS‘c'h‘ems udnratgongfandi wheneiny adideinten-pulse timmev dugation T is
of c eII

sear ﬂg%qé ntp; Wﬂmﬁﬁi vél 4 a0 Mw%t thl‘ﬂﬁ?tf‘?nt that sypstantially

ot hehat€iRsltie Withlh of @bhlsé ﬁi ﬁ:célk}@d hid BrocédéBBy fHe"é@nsor and wherein
duration. Note that even if there are spikes e.

| ar geidyvsensas and assoréated prdceysor @rpecardighreghiers Qséﬂd store in each
val ue, which seemngly look simlar to a signal (not

shown in Fig. 6), this will occur in a sporadic

fashion and is not likely to extend over consecutive

cells, as is the case with the real signal. Having
identified the narrow range of cells in which the




sought across the entire | cells. The present
i nvention has been described with a certain degree of
w@zmshmaéiari ty, but those versed in the art wRrdT/IL2007/000977
readi |y appreciate that various alterations and
nodi fications may be carried out, w thout departing
fromthe scope of the follow ngéb'al ms: CLAIMS: 1. A
system conprising: a |laser designator configured to
contcrehhwol;smyledesg@hawéuea whighgetaywbe 2 aoysht et bigads a noise or
spot r d associ at ed processing system
conf @ﬁf‘ng eFe eive a reflection of the | aser spot,
conv@l t Thé 8ysttiedceediN &y eirh O 6D vtesdih tstidohos etitddrit ,integration
processing the signals for detecting at |east one true
r ef [ededes S§MEGHAL I%ﬁgnfﬁr‘@&% 4n gerrespanding yertispl edlls, eacheeing the
reflec ral ¢, Lo
act fonc A atraRayD: A LRENE s MophBh R the il Signals to a given
pr ockreswid &r erdeord giydra@dndioatibtet whéthaathd sainmedasgnabizea summed
true not Wi t hst andi_ng. an i nherent | ow
Si gﬁam} %ﬁgeeﬁlgpﬁl&réﬂm%weﬁu all'y bel ow 4 of
recqirved f i1gn
Que 0o o EaT ST LPMARIRTLS, B MerClalls B3 13 a1 brin sid
i nclsebes ahcb\acss;wiagwi mnessoxozﬁretdmaﬁgmé rto desicgn N bulkandi Candldate '

di st ance arget. The |aser [
d aitEndls RGP EPTE S BN UL B SR GRS i Ve e@fﬂ&%a signals.
to ggneratge Qgggmfarc ﬁ'%c% RYlRESE %F %trecleﬁffi‘l%tClgn 4vherein said

and low intensity puls energy of 'up to1
Joulsenspeandasss@ate@ profhwsos yrs tcenfigredrodprogide ma.rg]:taelﬂteﬂl action at n

wherei,n said sen or a d assogi at ed. essin

A o WP ROT SOG4, BRCSR G PRE Sy roas v S ey Fifetectng
according to Claim 3 wherein sai g intercepting

pl attfugisignbleis mgniagured o dxgendfor qihte syest e -ding to

any one of the preceding dains, {hherein the |aser

desijgnat OrThe 3PstBR aedriingdo Biy 8nd6f SRS 3 YENO C\Jvl?erelﬁ said sensor
The system according to any one of the precedi

C aiand assdeiated prosggsdr p&l@c@mﬁgn@dstau I@roa@SSII‘édsﬂkSOn%cm:éite true

b W UL 8. ARRGERH B O, WG ven
L

a6 (g
r eI Hignl/Naise ratic|afdesingte tanstied rsgnal‘ du%o dnurzebulikonmn coherent

and L(B dlrec n rates. 7. Th rd|n
any ! rRgragent ﬁ‘é{ d‘i‘sﬁb‘n@gaf‘ Slr ?Sg?%fi?(f 1103 %nha-ncement

W dtBmipgred 18! ther SiRANGMN rR@8Cof a‘3 sm:grﬁeco?ﬁ(/éxttm@ﬁﬁo fRhNGid N is

to any one of the preceding Cains, wherein said

t ar gelecte@lsadtehaf QLK OB R N kald @S siekRiN Sligial Nobisetr@€6, wiltere R being a
commands for gU|d|ng an intercepting object onto the

tar g;atuegubs'fmlaﬁyslpedjnﬁcor ding to any one of the

preceding O ains, wherein said tar rel ated action

i ncl20des @Q§W¢mgcmrdmeée@nm @f‘«q@ﬂmﬂ o0y wherginyadter having
and l.ati v n

tar éirg c%%i g"é‘?‘[’ d4§ .)falg) %gf{%)? %.?ﬁ aelsgom%em ggc%gérog a% onﬁgured to

any pesédeoh ntWweaipgite obedar@g rélla&tlﬁiﬁtlon/\hﬁﬁ earmtidae dut arggﬁtls found in
rel ated action | ncI udes di smg tar get rel ated data
?

on & swFdfulkiof K ng W ndl ks, where N
thelHJl@&e%th‘&rQn%ﬁﬁ wher ein said sensor and

assocl ated processor are configured to detect said at
| eatl. one The wystsmgaxabrdimg toudiaimg 2diet~hemmangg dfistérgadtN bulks is

one candi date rue si nal non heren
i nt é@ﬁpﬂatnnsﬁ sugh ¢ &rﬁ‘éergygwéﬁﬁe i Tpg ety prasing of the oldest
WhengiininSL fhes BRI 2 AR mﬁ&% log history.



processor are configured to determ ne at |east two
successi ve candi date signals and detect a true signal
WO 2oos0isoeik i s found between at | east two of sar@i/iL2007/000977
candi date signals. 13. The system according to C ains
12 or 13, wherein said non-coherent integration for
determ ning a candi date si gnal‘z&cl udes sunm ng K
signals for a tinme duration that does not exceed a
max2al t iTihe sgstemtdcoordohgr toregrywimieadf thé presgding (daints wberein said

receive signal retains substantially i.nvari able t n

| nt STRSpLIMHEs e ruie petors 79 v yid e sigaalia clg s from
a aicgdidate WoRsIahMicsAind cARXidalin hi 188st AHE 8f daNsedRps not
exceed K pul'ses, where K conplies with the follow ng )
equdBi on: Tke (s¢steimixadcondieg ¢ any KnaxaiChe yecediggeflaimeg wherein a
the s d of light, is the w,dth of S ' 1T

o st ook o e rekdvéd St h o LerRor BHPY LOSiBhcidck of the
vel paiskyinliBé Beerdesizaatons@mot Sgichroaiel, target and said
sensor. 15. The system according to any one of C ains .
12 24- 15, Vhseprestom Aceordingd i #0Y omepet Wik Rrecedias cdulaime wherein
pul . 3 ' I ' '

oo AUl ARy, A Sind P iREI SRt St no
i nt @8- pul skhet $ysendadcatdingtolanysomt of e réceding [(lains, mwhyrein said
of / cells each having tine durgt i.on t hat
subé%sﬁh‘ﬂ‘?ségnla?)rlli’ﬁ’tné °f ARNGR; lakeR ?ﬁ‘gn&imﬁyl se as received

and »gr 008%@%%&4&%@%@%@% IMNBE Prtedintl CIDRRS Mherein said
and associ ated processor are configured to sanple and

st odetectmgesiagrce{té¢nda te gt padsedingmdiratyer. ue whi ch may be

a sqQught ue sj gnal noj se_or__conbinati on .t eof . . .
T Hhe. oy b endled arinrfigerls” Bt ions 18 Chinsof o o2 gherein said
NoN-JeRBERE Blagt RkRAIRTI 8 RedrBRdbis] GneSInEN ) belhgSle@&lan inter-pulse
val ues in corresponding vertical cells, each being the

i THtioael durdttasm anong said / cells, and conparing the

su d si | s qi.ven, t I d..1.n:.0 Ly-e .

an indi catgllqlge nsyvs\iﬁe gl %é:rql?%tos%fﬁﬁég g‘s‘l%énrgﬁn s[agiesgemgcg%ﬂrgg%e interval
candi gaérenihédiBassd g abn-0bhedeHBEgratibs @alud dritedibie Syst em
according to any one of the Clains 13 to 17, wherein_ .

sai #9sens&er usroWik hssystemacperdrgde gpy apeoibn pregeting Claims
proce : | dat: [ I { : .

0 oo b P8l GEULARLE, 50RO AL 2l tion o
the usad Spotlonveitehsyestiead ety ti plgrality afisygrate pojcessing the signals

receding Cl ains, wherejn said sensor and associ at ed
{oF Seiecting i loascaier Fusuradlacied Signal ARD ProsFGAte Feast QS of the true
RAELEN siinal}, YOO IERSaRRY 1284 ARt otMAC T8 "WRAEIH said sensor and

processing of received signals for_defectlng true _
assgmatkd ipsoaessiri ayarcodfigwred xo edetect saidugt least-gwctrpereflected signal

d : 19. . Th t di t .
PGt § SRR L ST AR Bt R BE Rl of rceives
RERLLHORY arAbify S0 bIuBM It Gf kignblk 08&S o A 184tk kfie Rictor selected from a
candi date true signals each being subject to

gronp duhinchides thetleymalse pawst ofchs ilagamdssigndierand glisgange fo target.
Signal / Noise_ratjio e nt,_| I le b .

Pl o R NGO T el L YR e errain o e
Si ngtlated@onen,t @ngrisiipal due to intra-bul k non coherent
integration, and further assum ng a desired :

Si gnaflgsigsitiae A faree lhapdesddater sbttpar ed to t he

Si gn ' i j .converted signal, then
Sl fgesialny iefbedindie e B theBuC DY e Lol S e

Si gnatdnNettBwg thatdceivedbrergy fd fletality ef a/agnads,

substantially u oV. . .
process{ngy the stlgnals for detecting at least one true reflected signal

notwithstanding an inherent low Signal/Noise ratio of substantially below 4 of received



20. The system according to any one of Clains 13 to
20, wherein after having detected a true signal, said

weaEns/orsoand associ at ed processor are confi gur erC1/1.2007/000977

provi de a new update of target related action if a

candi date true signal is found g a current bulk of K

signals and said link is found ng M of N bul ks,

where N includes the current bulk. 21. The system

%iglmbsr fipmepraengciaid plupality wi stasials dueltogt fgast oeyfagior Iselected from a
a| ned such tha yery new bul k added to

i Tl s 810 puish 35Ue* PRE SRt M, The”l og)

gi Vi ngtoédssiag tap leastSdrierfT’tﬁe WiuB deécteddsifriats B \eeRetatind Rirget related
system according to any one of the preceding C ains,

HeRei n said sensor includes at |east two sectors and
whergin s .1s cal cul ated from candi date
Si gr?gl [ n%%{ehgﬁgﬁ%gﬁggl ated in at | east one of said
sect o iﬂsech'Bemg'ﬁlae)r pafigured ac eodiimgutly dmggnemea mfrgett heth a pulsed

precedi n wherei n a sanpl i ng ock of t
lla%“(feFRPéd%sP%aH“iliaﬂo? HRETUERTL GPRSERYIIYE GUINER oo Bisaid laser

&fmgtn%r Qéﬂsﬁﬁﬁes{za% ihfae g{lﬁé BmedRS AL RS 8FvEidaQhto é)lurahtfy of Icells

synchroni zed system according to any
¢aek hpviag didiendyrgica tﬂl_at subetlaailallyr mhtghésvaewidth of atpubss asfreceived and
the t et he ensor d the | aser designator are
HReshdlA A ceonot o SRR et Pa FEeRE any one of ¢ he
precege n@n@rabﬁ@,asm%t&l pré&iséing 3‘%@{ enf@%d BoATiBliredCioNGeceive a
a fiber optics |laser designator. 26. The system
rgfeesion ofgthe daseny seiiecarverthibie peesivadi engrey iitere, phataditeiof sampled
t ter e, L
a‘ﬂ g%lil &81%:7\9%?%6&216% ?gﬁrﬁqg(gggﬁgﬂ}ﬁg etv(\shlga)twy% rl?tg as ught true signal,

é}l@smcbrﬂuma%nthfgl n said detecting stage extends

to a searchabl e tine interval being | ess than

i nt erthpgenser andyassgeiated; ppcessing ssrﬂ@msay%@@hﬁ%%mhﬁ@m detween
r

TP e i TEL B4 P £ (OB BEANAN et TRl Pl non-coherent

ntegtaion ofi san2fled fignalsise with the system according to

any ne of .t he precedi C aj.ns a sensor, and

2osddi at eﬁhﬁﬁ&%@s?%arﬁﬁ%f%@%h??gwﬁga% ther seagqn, andgassociated

ref lecdeb il Yfstelnl Grel RREEURADD defeCWH trué BE1CRARIMAL among cells

energy to plurality of "signals, processing the signals

f or thientend h)glnaflr-plul;asltmetxheam(me refl ected signal and

pro ssm at least o e reflected sig

For gomer 416 Ry E treorred 8 S oPon b SRt epap ol pociated
Senypdcedth ASRALhRIBHIPIRE &5 SQECtRRR] BRI HckIBsES .eﬁighal among J cells
detect said at |east one true reflected signal

not what mttealdorprm searchable Henet intesvial Shefnis| uketpgtéallyasmalesfthan said
sub 1 ow 4 of received signals from anong

sai Zﬁt%{é ?%‘!h%{— %1’ signals due to at |east one factor

sel gat ed mhemyaemrmprdﬁﬁgato Ohiinusis swhidi€in | said gumls@xeand associated
power of the | aser designator and distance to targ

30. PrOGestipbysteat ageonyaured () defermipg é‘%ld aeichable imp @ﬁ@@al that is
gen el.atie n Jyesly
desﬁgﬁ%élﬁlﬁg?a%lrgggltdnwsé glté?g{u!ssgdd 1aser ‘2’20? 2pphying non-coherent
r ecentegragorata £ftoaptafomrtatal tdfllas dnds deteapimt ;J<€ groups toif vgrtical cells
the re elved ener y to plurality of a signals,

pr oC¥UL} MEEUARE I Phal s for detecting at |east one true
refIgct ed "ﬁié}@%{en{‘%d%&ﬁ%tt@@hﬂg 38NwhaRRT 814 ch&?ﬂon being that a
Si gnal / Noi se ratio of stantially below 4 o

r ec eonegdbérgntahtegfatiomvalvered awi of salduy atriticsl grbupsu ighigher than the

due to at le nefator el ected from roup tha .
o mEAEENSTRE TSR S A bR G R R 0B gt / vertical
and gigeessi ng at Ieast one of the true refl ected

signals for generating target related action. 31. A

system conprising: a |laser designator configured to

conti nuously designate a target with a pul sed




| aser spot; a tinme duration between consecutive pul ses
generated by said | aser designator constitutes an

woO moentspel se tinme duration that is divided i ntBCT/IL2007/000977
plurality of / cells each having tine duration that
substantially matches a width of a pul se as received
and processed by a sensor and -a%oci at ed processi ng
system the sensor and associ ated processing system
ar e36.onf i gdhedcysterr aweidiag o @By |ametdfoGlaghs 3Retol 3% ewherein said

spot, convert th ecei ved ener in a plurality of.
Samneer ahg asrsiiied, BEERSPE oft, ol Ry Bubieif e e Signal for
Si gpaeratilgurophicflled®YioRe @ sought true signal, a

noi Se or conbination thereof; the sensor and ) )
assd&i at edhgroystems pegprding t onClaim ddnfWhyteiedh tlog diignadr value is
bet ween_.si gnal, and noi se for detect] u .

ot TRt 81 R RO, Spl R M8 T sheg gotals crases the
i nt sllestsignal eflusiangé &g, sivipalise.to 33lidihpeviadsi BB history.
according to Caim 32, wherein the sensor and

associ at ed processing systemare configured to detect

said true reflected signals anong cells that extend to
inter-pulse tinme duration. 33. The system according to
Claim 32, wherein the sensor and associ ated processing
systemare configured to detect said true reflected

signal anong J cells that extend to a searchable tine
interval that is substantially smaller than said
inter-pul se duration. 34. The system according to

Cl aim 34, wherein said sensor and associ at ed

processi ng systemare configured to determ ne said
searchable tine interval that is substantially smaller
than said inter-pul se duration, by applying

non-coherent integration to / group of vertical cells

and determ ne J<I groups of vertical cells which neet

a criterion. 35. The system according to C ai m 35,

wherein said criterion being that a non-coherent
integration value of any of said J vertical groups is

hi gher than the non-coherent integration val ue of

ot her vertical groups fromanong said / vertica

groups. 36. The system according to any one of C ains

32 to 36, wherein said sensor and associ ated processor

are configured to process the true signal for

generating target related action. 37. The system
according to Claim17, wherein a log signal value is

mai nt ai ned, such that every new signal value added to

the log entails erases the ol dest signal value in the

log, giving rise to a sliding window | og history.



