WD 2008/ 018061 PCT/ | L2007/ 000977 -1 A METHOD AND
SYSTEM FOR DESI GNATI NG A TARGET AND GENERATI NG
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invention relates to designating targets using |aser
e.g. for homng intercepting Obj ects onto the target.
BACKGROUND OF THE | NVENTI ON Desil gnhati ng targets using
| aser spots is a widely known techni que due to the
hi gh precision of the pointing | aser device and the .
relatively |l ow cost of the homng head that utilizes
a sensor which receives the energy reflected fromthe
illumnated target, and then processing it for

generating steering commands for homning the
"t or cepAMBTHOR ABINSYSIEM BORPESKINAEBIGiMFARGET AND
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techniques (as illustrated schematically in Fig. 1),
a | aser designator 1 fitted on a given platform?2
constantly tracks the target 3 and illumnates it in

FIEED OF TEENNVENTION spot. Al so shown is an
intercepting mssile 5 enploying a sensitive sensor.
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" ual secéors {&0\/9#1 shown in Fig. 1) and associ at ed
1§ LeepHRg OPIEFts QRTOIAT BREClt r ansfers most of t he ener gy

(reflected fromthe illum nated target as well as a

certain ilolv(\g Eortlon of noise that stens, e.g. from
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cor r SOBURATRG e AR TR BRSO TSP dely KPaPR desbuiaue due to the

mgh ‘fs?&[blérh 8f &ieg;ﬁﬁhtlﬂgnla%}sdévﬁ&saﬂdnthte helafi@QPIEW i 68t of the homing
sectors are used to calculate the direction to the

head gbat ytilizge aoﬁfensqrgwhwh Lr@wms hadmergyt w@e@h@rfg)en dlfie illuminated
tgr gcénéi? \r/‘léen]c roc %s?né, 1tT?ort %gne n#'{m ! S%erf%r% Cﬁgl%/la%lgs glommg the

1hh:@cept1ﬂg qﬁtfoﬁn dsﬁclﬁ@S?@ﬁdﬁt&ﬁ%pt&hg nissiley Povoats &h@eﬁargb@t(such as a
excl usi vel) scenario, the laser designator 1 transmts
Baviggyehieley rate of 10-20 Hz, facilitating sanpling at

thi's fabecdfinclORRI ﬁ@% 1686 buldil 't{f%&ng{gego@ggﬁlustrated

-2 purposes e wavel engt
schematicatlf ipHig.el ), a lasar rdewghdtbr 2 fitted sxea) giendplagsrm 2 constantly

ke fipctes) Send 11 0kindtss s o o kgl § BuBFbaRs Ao Shown s an
intrdephhd \ﬁ%stlﬁg & cHFBGAE! A%eAbifife QbhsbP eriReRa®r'sSsurface is usually |
divided into four equal sectors (not shown in Fig. 1) and associated spectral filter which
transfers most of the energy (reflected from the illuminated target as well as a certain
(low) portion of noise that stems, e.g. from sunlight (not shown)). The energy received
in each of the sectors of the sensor is converted into corresponding signal intensity. The
differences between the signal intensities in the respective sectors are used to calculate
the direction to the target (line of sight- LOS 6) and/or the change of direction LOS rate.
The calculated LOS and/or LOS rate serve for steering the missile for homing onto the
target 7.

In accordance with a typical (yet not exclusive) scenario, the laser designator 1

transmits pulses at a rate of 10-20 Hz, facilitating sampling at this rate for homing



sensitivity. In order to secure sufficient
Signal / Noi se ratio (e.g. above 6) that will be
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between the true signal fromthe anbient noise (such

as sunlight) at a sufficient [evel of certainty, the
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Feis, thus, a need in the art for a new | ow wei ght
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correspondi ng sensor and associ ated processor that
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J platforms (for instance UAV) which can fly under the clouds.

There is, thus, a need in the art for a new low-weight and low-cost laser
designator device, and a corresponding sensor and associated processor that will
facilitate appropriate designating of moving targets, e.g. for display purposes, and
whose laser can be carried by a platform that is limited by its capacity to carry heavy
payload, such as an infantry soldier, low weight flying platform (possibly) unmanned air
vehicle (UAV), etc.



fiber optics technology (hereinafter fiber optics
| asers). A typical, yet not exclusive exanple is the
wAad 01806l sed Fi ber Lasers comerci al |y avai | Eti/BE20667¢6w0977
SPI Lasers Conmpany, which is illustrated
schematically in Fig. 2. Such | gsers are in many cases
considerably |ighter and cheapéP than the specified
| aser designators, but they have | ow pul se power
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targets (e.g. for display purposes), and/or homng an
i nt erdegowngindhg.esn, typssh yelgnos exglugve, dibeplaser dgsignspr 20 consists

st ati ona arqget, . and/ or asuring,di stance. and/ or,.
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R bodd ®, fiteeavet AaplafivdiZzagwkibe, ihnher &doupld 19 BESR spot focusing
power output of the fiber optics |asers. List of
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tPFFéﬁgﬁ%ﬁ Pt o herapagtdsH OB BT ( the
mul € TRk OGES Rir@Ef ll%eég ih iR aﬁf"fHP l@lizinR HRG Qgilgﬁt and reléltively cheap

plurality of sanp signal s by sanmpling a receive
fStheg ropotics despesclor viee sfeciiedsapplieatoms cfuckp b s designating rtargetsde.g. for

.onard the ving.obj.ect,.the nultj-process arra .
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E#t 6R£d1atell arhiewpr Z008 05634 (Péiledi "MetiRo Sardingystedil (3T dt€hining the
by sequentially shifting the sanpled signal by the
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& hlgOf?llg%bjetcpﬁhg &iv%:et i%luding at least one sampler, a multi-process array coupled
with the sampler and a selector coupled with the multi-process array, the sampler
producing a plurality of sampled signals by sampling a received signal respective of a
sequence of pulses transmitted toward the moving object, the multi-process array
running a plurality of processes, each of the processes associated with a respective time

shift which is determined according to a respective radial velocity assumption of the

moving object with respect to the device and with a pulse rate of the sequence of pulses,



determi ning the range according to at | east one signal
sunmati on which includes a sumred pul se event.

wEIBBRGeOF THE | NVENTI ON The i nvention il ustpat/aoe/000977
system conprising: a |laser designator configured to
conti nuously designate a target with a pul sed | aser
spot; a sensor and associ at ed p|40‘ce33| ng system
configured to receive a reflection of the |aser spot,
aachvéthe nrb@sm @ecbdne'dlgemigw suronptium by sequenfially gpifding the sampled
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action, and wherein sald sensor and associ ated

@di*e%eét configured to detect said at |east one
true signal notw thstanding an i nherent | ow
Si gnal / Noi se ratio of substantially below 4 of
received signals fromanong said plurality of signals
%Mﬂm&m&ﬁb selected froma group that

of the |aser designator and

di stance to target. The invention further illustrates
a method for designating a target and in response
gendhatnvegtion t1hisgats 4 efsédnecoaptismg; conpri si ng:
designating a target _wth a pulsed |aser spot;
r eceﬂ/? stipios SonBRTed ¢ ﬁgnwraigafwf%%nate Snipeget ivigh 2 pulsed
Mgﬁsﬁ&cel ved energy to plurality of a signals,
processing the signals for detecting at |east one true
r ef lecnsod agd gwatiated praviessisg systinn gordrgurashterrectivd awflection of the
Si gnal / Noi se ratiq, of substantially bel ow.4 of . ,
ectisbapel osart o ssreitad ey HeGiLY Ty siBpals gymssssing the
due sigRaBtfot Bastingne 1EREbAE 115 heldctd digiMand padceskPatt I8t one of
i ncl udes the | ow pul se power and di stance to target;

and ther Bue seflastpdatignals sfor gererating fsgat relatededdtions anfl wherein said
SI g?%ls%r fa?% agggﬁﬂe%{ PR)%C&S g.Iee c&ﬁi{g@e%dto aéztgétoﬁld §{ 'le!ast one true

fur el nventfon | ust

conpignal m@withsthraligy alinhegnalow SigaalfNeis¢ eiotdf substantially below 4
contl nuousl y. designate a target with a pul sed | aser

spof recepvedsicaals diqmy ﬁn@eg\ﬁ@érpl%r@h%efmlw &g t9ead least one factor
gen fl@étg% %ggﬁﬁ.‘pl ﬁé@%lgfﬁ@eg%%/})g%tg ﬁggver of the laser designator and

sl gnhat o stitutes
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Iurallt%l | cells each havi nq ne. duration that
subd4r8ritand iR {FSRRRISE |9EReTaling qiiareeh e %{e‘:l)ﬁ?tg’é‘ SYMPIEERE v ed

and Jys%gtmta@ét %nt%ear}ﬁﬂiedél&‘ér §§§OC| ated processing
syst errencelvmg a reflection of the laser spot;

converting the received energy to plurality of a signals,

processing the signals for detecting at least one true reflected signal
notwithstanding an inherent low Signal/Noise ratio of substantially below 4 of received
signals from among said plurality of signals due to at least one factor selected from a
group that includes the low pulse power and distance to target; and

processing at least one of the true reflected signals for generating target related
action.

Still further, the invention illustrates a system, comprising:

a laser designator configured to continuously designate a target with a pulsed

laser spot; a time duration between consecutive pulses generated by said laser



the sensor and associ ated processing systemare
configured to receive a reflection of the | aser spot,

wazns/ersoet he recei ved energy into a plurality BEfT/1L2007/000977

sanpled signals, and store in each cell a sanpled

signal value which may be a sought true signal, a

noi se or conbination thereof; tRe sensor and

associ at ed processing systemare configured to discern
drestaneton constigried anainterpolss ¢infeoturatéinetbat indivadedrinte plurality of 7 cells
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or der b %eﬁb%g & %ﬁs?giagéaeggbwéﬁﬂ is9§’tglﬂrph?% %gxgi?%gedqu\’\ﬂigéem between

may be carrie racti ce;
‘Bgimd dindmoiseviot deteamgha tohe sefleddetisighal melpdinf applying non-coherent

non-limtin xampl e only, with reference to the
QE@Bﬁﬁﬁﬁéﬁﬂﬁpﬁgaﬁﬁﬁﬁs, in which: Fig. 1 illustrates
generally a typical scenario of intercepting an

arnmored vehicle wusing |aser pointing technique ; Fig. _
2 il | &streadibys agisesi npl adcordingsd owikh diedginaambédimehishbdhe invention

optics laser., ip_accordanc with th rior. art: Fig.
BO{AES a Pliue, o  Saeditg hs TtPog s ol Lieriing between Signal and
@1 S0 for AbedIniBp O 8880 bne itrle rafécdIgnaa Wrkvithddhding an inherent low
enbodi nent of the invention; Fi 4 illustrates a flow

signsliNaise Frsie- elotherresrivest sieadls phgecrpasing: therprasneetsvift false alarm,
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charts for explaining the non-coherent processing in
accordance with certain enbodi ments of the invention;
Fig. 6 is a graph representation illustrating
schematically non-coherent integration value
(ordinate) vs. vertical cell nunber from1 to
(abscissa), in accordance wth certain enbodi nents of

BRYER REPTIGN OFF DRAWIRGS 119 exenpl ary
ITTustratrons of nonitored signals separated by
I Nt er pPstase A UARIdt MY tHeNinPERRhORACH e tHdve frtha& Be carried out in
enbodi nents of the invention.
practice, a preferred embodiment will now be described, by way of non-limiting
example only, with reference to the accompanying drawings, in which:

Fig. 1 illustrates generally a typical scenario of intercepting an armored vehicle
using laser pointing technique ;

Fig. 2 illustrates a simplified block diagram of a fiber optics laser, in accordance
with the prior art;

Fig. 3 illustrates a block diagram of a sensor and associated processor, in
accordance with an embodiment of the invention;

Fig. 4 illustrates a flow chart of non-coherent processing, in accordance with an

embodiment of the invention;



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention is
descri bed, for convenience only with reference to

WO pdogocsept i Nng targets. The invention is not bPCHIL20€7/000977
this particular application. Qher non-limting
target related actions nmay be applicable, such as
di spl ayi ng target data, measuri'r@g’ di stance to target
and/or relative velocity and/or others. Note that the
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operational scenario as depicted in Fig. 1, attention
target delated actiofi§ gnay3be idpplicabicatsunly aa dibplekingi targetidetaf nzeasuring

ensor, and .associ at ed ocess in accordance with
Gifenisn Bt R APAE TG AT 28O ARy be recal | ed,
the SQ&E @hatite §febiRtySRmPPpetificidh8 PrdvidedPdHo®6 (c.& SRh reference
m ssile PS\??é As shown, the sensor includes a sensor
t any
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channel of WO 2008/018061 PCT/ I L2007/ 000977 -7 .
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B e BRSO [ B b RL B ench PRl ER ucrbi Fiber Lasers,
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Bearing in mind a typical operatioﬁal scenario as depicted in Fig. 1, attention is
drawn to Fig. 3, illustrating a block diagram of a sensor and associated processor, in
accordance with an embodiment of the invention.

As may be recalled, the sensor is fitted on an intercepting object (say, missile
5). As shown, the sensor includes a sensor head 30 that is divided into four sectors,
designated A to D, respectively. Each sector has a distinct processing channel

constituting a part of a processing system. For simplicity only the processing channel of



4000 inter-pul se durations (each extending to 250psec)
and, say 5000 sanples per tine duration, each (by
wa mog/oseanpl €) extendi ng over 501 sec. The i ntCHERbED00977
duration corresponds to the pulse rate (4000Hz) of
the | aser designator and each sanple (say, 5000 per
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pulse, which, as specified, may be below 4.

As will be explained below, in accordance with certain embodiments of the
invention, said sensor and associated processor are configured to apply a non-coherent
integration of K received pulses for identifying candidates for true signal component.

The non coherent integration will strengthen the inherent low signal to noise ratio of

each pulse (due to the low pulse power of the laser designator) by a factor of JK .

Thereafter, an additional process is applied to up to N candidate signals (from N blocks



sanpl ed received single pulse. In accordance with

certain enbodi nents and as will be further el aborated
wdslogmsost he i nter-pul se tinme duration is divigeomomoosr7

plurality of cells each having tinme duration that

substantially matches the width of a pulse (as

recei ved and processed by the '§ensor). Each cel

hol ds a sanpled (after having been converted to

oflilgilined edab) i) osdegrialfindviksebanveerhcamdidateesigids $arudgiecting a true

si gpal npi se.or c ination thereof...Next, few . .
sSirghand Bk Fhi2vs: FEsBh TR ot Hiingof snoggary including
hOHRBdar Ght¥icBstidel SBjectt BntoMher tafbet UM AdiiiorAN Grocess phase will
conmpared to a given threshold in order to give an

firtlekir cahansa thenbignal¥oishef the eamdidaie signal bysdditional factor of R being
reg;ngntative of a candidate for true signal (if the

upy Nal tee axt sfigst pyould thes be) that ar treg migngl d@s ;an improved
noise, all as wi|l be_explained in greater detajl. )
SiENUNoiserRie By arfasienof o @? g.° 8. cpmmnardstojthe §§%ﬂﬁ§N@l§e ratio of a
sch%, ticall¥¥$n ﬁ%% 3, where 5000 sanpl es per

SPRPLA Irisied siglq Rl ation are fed to respective 5000

adders addbrddide dahIeASHMIRIANEets Dot £6%ill Beefufth€ddlaboraed below,
(for successive Kinter-pulse duratlongé{és giving rise

thointegsettime dgation is ¢ivided aate phyrality v caldseach dpvimgdime duration”
i : : .aesh a in.

O D8BTS, A8 %l 8R0S AT PP sTSRoLA by e

sehtdoe) Fach 38l helds atshmplddsefterohasing Beh )converted tb lakigigdh dbreh) signal

value .is deterni ned 39 in accordance wi.th vari.ous

vahiearhiclomay bg thesonght signab @ nonse mcpmPmatipn thredkoul d be
val ues kgﬁgﬂgggfpggg§?%%|ta 2ous ngﬁgé%%%é%anpesngngrme
to sntegm 506 Mnaiddpars] caspred toveEiwen threshloldzimsorder to give an indication

on- coherent int.egration and inproves specj fi ed .
A5Gy RS e s BPrepeRinty eyt 4 atiiale” BF e Stenal Gf the
sUREn AU EOBREEI ! the MRS AMoth&vided Rbisé YAIINgs waNSE dRp18ined in
signals wll be exenplified in greater detail, with
grestendstadlebelav Fithgeferengatb Bigh®l ow. I n accordance with
certailn e di t aft hayi ng i dentifhed .
canal oy BotoopIey peerBifly VIR MRGR00R Smplos esmipigrputse

tinfe daeities tardded ol &e%ﬂe@ﬂ@é 5000 aai@sBaganld Badhk&dd¥r adds K pulses
candi dat e signals 302 (which appear in _a table of I

veeiqaly S8d(far pesressivepls migidiuksg duraikans), YRR dipet terespective 5000

92| R3PS I e v
it &kdeadsacgioemthieshold 4 [tandiditaisignealnb ddicoted 38, orafthatwvise noise (301).

havi ng detected a true signal in chanpel A 304, the
Thet hehald g disterpinedos % 6‘@95’@9%“’(%6’%% Dyramelges (such as

f51s9 Qﬁi&rﬁrﬁﬂefvgf}?{y siiduld ggwgh&‘a%ﬁéb Pa adt3P tHaPsdRY - K (\j/ertical signal

respecti vel in order to ¢ ate the error an
vahes dfud appletd rsimeltdneBusly e SODO samplds,ousingdBM) addetrs mspectively)

358 S FB ohERpbbt FRERREARE e S
A [‘,}? PSR S Al o 5ﬁle ﬁgrrlﬁc&gergrﬂtir?teérlgﬁon for identifying candidate signals

will be exemplified in greater detail, with reference to Figs. 4 and 5 below.

In accordance with certain embodiments, after having identified candidates for
true signal, there follows a procedure for detecting true signals from among N bulks of
candidate signals 302 (which appear in a table of I cells and N rows), by finding links

between the candidate signals 303 all as will be explained in greater detail below,
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embodiments of the invention. Whilst the description below refers to the parameters in

this particular order, the determination of these parameters is of course not bound by
this order.

As exemplified above, the laser designator 1 (see Fig. 1) generates, say 4000
pulses (F) per second and having inter-pulse time duration of 250usec between
consecutive pulses, each having a pulse width of substantially 20-25 nsec, The sensor
that is fitted on missile 5, receives the reflected energy and samples / signals (in this

example 5000) per each inter-pulse time duration where each sample includes ambient
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Amongst the others, the non coherent integration concerns summing incoming
signal pulses for identifying candidate signals and as a preparatory step for finding
links between candidate signals for detecting true signal. In accordance with certain
embodiments, the number of signals that need to be processed (summed in a non
coherent integration for identifying candidate signals and further processed for

detecting true signal by identifying links between the candidate signals) is dependent
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In accordance with certain embodiments, the number of pulses per update (S) is
processed in N bulks of K pulses. In accordance with certain embodiments, the K pulses
are used for the non-coherent integration (interim summation). In certain embodiments,
substantially corresponding K vertical cells are summed (giving rise to interim
summation) and compared to a given threshold in order to give an indication whether the
summed signal is representative of a candidate for true signal (if the summed value
exceeds the threshold) or otherwise a noise. For the exemplary 250usec inter-pulse

duration and 5000 (T) cells, each cell (e.g. cell #i out of 5000 cells of the first inter-
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cell #i out of 5000 cells of the second inter-pulse
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C is the speed of light,

t is the width of a sampling cell (in the latter example 501 sec),

T is the inter-pulse time duration (in the latter example 250usec),

V' the relative velocity between the laser designator, target and intercepting
platform.

Thus, for example, for V=300 m/sec, Kmax =200. This means that the non-
coherent integration is applied to K (up to 200) vertical cells, since otherwise the
received signal that is reflected from the target is likely to drift to a neighboring cell.
The same Kpax =200 applies to a situation where the difference between the clocks is

1076,
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operation) is compensated (i.e. added or deleted, which the case may be) every few

time intervals, such that by average, the desired (non integer) I' value is accomplished.

In accordance with certain embodiments, K can be increased whilst restraining
the received signal substantially within the K vertical cells, by adapting the time width ¢
of a sampling cell to the value of V and preventing leakage to neighboring cells. Note

that by these embodiments the number of cells / is not modified.



WD 2008/ 018061 PCT/1L2007/000977 - 14 This is

achi eved by nodifying the value of T' (the inter-pulse
walznsbhisoel as percei ved by the receiver) in oreewiie07/000977

conpensate for (i) the difference between clocks in

t he designator and the receiver, respectively and (ii)

the frequency shift that result§4'fron1DoppIer

frequency shift of the pulse rate, due to the velocity
V ( c oTnlpB yié raghlw'mch bthedléJqugtthQ rvaite=af] {1 €te opder-pylse hduration as

reased hi,.cal | this
%eé%e%eé‘ tny‘%ha §?°F‘ave'3dn el %CO‘?PW%%OE {3 r%%?egd‘%%f‘ﬁx? bptveen clocks
1ﬁhﬁé!\/ﬁesi'%r&|tcﬁ%ﬂ tB® BRRIvVe GedpcGrily aid (ii) 484 firfderich shifBthat results
next se (after one |nter-pulse duration has

rad%@mjerlfreqawaahsﬁ phtheapulse fatg, dug o thprislocity ¥ éconpyging with
ngﬁaqggrlt'J‘?/gf+V/%ﬁ El%g t}{ﬁtl P%ﬁlylﬁad f%rlgcrgﬁsﬁ?:gr | Af“‘f"eg} %;Qﬁcally, this

er of e sigha
@ﬁl Be iHusttdtad # Fig. afvileee im glgt s ittik shovan a Giphar emiearmg in cell #i
i ntegrati on value of cell . Assum ng now t hat I
oea%eal thg nextapylser (aften ops lrlter(pakse dyratigp gt elapseg) it appears in cell
qpqlo Wh@ gro-ﬁte?' 7'03%‘ Hﬁféﬁﬁl gliﬁe §é§@tr¥v\¢ Iaﬁd: Héﬁénds on the number of
Jcondi'ti ons nane extending a route -
qetisv/dés slgmaj; eh:d: STk} dtlfted Sognexll #il{et #_]h affeetpreethng thei m)n -coherent

cell # w |l ear in the sanme cell #i of ,
et Voo SR naRulioe 200 Wef §is forfebly sylher value 7' or
{lierfutival§dmbai mﬂg er§el fhen thdeh Qh@ @Elme GRIWRYE! nct:ondltlons V (namely
i ntegrafion efein the signal has not drifted to

qxéfrrglmgoalomggth@@am)e raikteh- nowe degignated €@4) the algnnlhtéat has appeared in

%l%ﬁ%il IHS?% i &I 0 I S lp% gﬁgeq( ggu%%e S'g 8? i‘lgrgéy naturally

inbrexsng Ko@e. d@ﬁlrﬁ‘gorﬁbfeCdellg‘ﬂo tHeh®he Byherdit iagrafidh KWhetet ibe signal
sufficient Signal/Noise inprovenent is achieved.

hps b diifipd &y aingighhering eelly with ghesupt gHpetatbatathe Signal/Nose ratio is
h
e TIRELATE e I M8 B AT 556 10 B

@pdtei ddnadllgd rtherebe ircremingbie, amtdli s‘ulfﬁiﬂelﬁlﬁiglﬁilll\hﬁd'eeﬂi@rOWnent is

qged in addition or instead of one or nore of the
ied paraneters. Note also that the term N

Si gni FHRS versbdREhe Aft \bilﬂ' '«h§o h@r@ﬂﬁb NP 'tl‘feevﬁfogﬁggfaﬁ&ters K,N,n,S

signal to noise ratio convent i onal
anddl’ Miscussh haeinnael b}bao mmubsﬂmgommamoﬁdmgly} @ne or more of the

d el 18g}pgl]rqu%%£rg dlsliti}g ré)g SIPF) " Heg rf'mg.lfor otggg ar a dsde& 1n éddltlon or

19&8&@61? &1 orl oRCSTARE Fhreeriad ﬁdﬂarﬁ@céfsaNBtemlaﬂ”ﬁﬁttMW signifies
the invention and with reference to Figs 4 and 5
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represents I nterim(verti
5000) columns (cells) each, as may be recalled, representing a time duration of 50 nsec

such that the time duration of all 5000 cells amount for the time interval between
consecutive pulses (inter-pulse time duration), i.e. 250psec. The rows represent N lines
(in the example of Fig. 5A, N=8, where each row represents interim (vertical)

summation of K sampled pulses. This is illustrated more explicitly in Fig. 5B showing
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timng in the succeedi ng 99 sanpl es.
(eecahl thik patieulasigaaipld rﬁd)reasdltrgftmh@f |H)Osaﬁplsecd= i2Zdmsec) and
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SR S e DBIEYS s O Rlven i
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willfseafoune & the same pmaﬁg i the tsﬁxg‘eédiﬁg 99vlsﬁ1hpl%® ndes may be recalled, the

ddi ti onal noi.se 0 one is.li ampunt t
sallgnall Entensfaty that is sampled In eac ‘)imple is re atlvely l%w however ?f K (100 by

this example) successive signals are summed, this amounts to higher value. Thus,
interim summation of 100 corresponding vertical cells in which the true signal resides
(possibly together with some additional noise component) is likely to amount to
considerably higher value than the interim sum of 100 cells which do not

accommodate sampled signal, but rather noise only. As explained above, the net effect
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qf he 3000654

For illustrating the foregoing, attention is drawn again to Fig. 5A, and focusing
on the first bulk (N=1), the marking is indicated by means of Ik in case it exceeds the
threshold, and otherwise Ox. Note, for instance, that in the first bulk in cells #4, #7 and
#T-2 a candidate true signal is found as marked by the "1x " value, whereas in the other
cells no candidates are found as marked by the "Ox " value. It is accordingly appreciated
that there may be more than one detected candidate per bulk. This stems from random
picks of noise, inherent inaccuracy in thresholding, etc. However, the vast majority of

the options are eliminated since, at most, only few cells will indicate a candidate true
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accordance with certain enbodi nents, having determn ned
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Prﬂg glrgln among,%e gancflga% tr\{lme tspglnglsa surlnléy b% rgcalled in accordance

with certain embodiments, there is an underlying assumption that within a bulk, the
signal substantially does not drift to a neighboring cell. However, in a transition from a
bulk to the next bulk (each extending to a duration of about 25msec (a term which, as
may be recalled, is composed from 250p inter-pulse duration multiplied by K {100]
cycles)), it is likely that the signal will "shift" to a neighboring vertical cell, since the
intercepting platform and the target have changed their relative position (and possibly

also other factors discussed in detail above), naturally imposing deflection of the



signal substantially does not drift to a neighboring
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25nmsec (a termwhich, as may be recalled, is conposed

from 250 inter-pul se duration nﬂgtiplied by K [ 100]

cycles)), it is likely that the'%fgnal will "shift" to

a _nei ghboring vertical cell, since the intercepting

rpﬂqttcfcgfrlgmaérael redgived dyhe s¢nsorthehisrfifted annibp intersepiing/terget. Note,
L (;and._possi bl y. sq other factars. di s¢uss

RN I BB il B 0, RkRoBol) ST GF el o be

204dud0 (L OtbB e 1 rdPiEiVelyt 28T/ (20O Wfation {3g.r 2Sth&el e each bulk. In

signal as received bg_the sensor _that 1s fitted on the

Feprdance prith gertan gepodigangs the spogalied gradpad tshifh exampplifjes one form

i , i to neighboring cells is likely

O?Lm@g gr ggﬁgﬁgagﬁ%g{g%mtshe relatively short tinme
dur atlhancdréarge vwiing&stjn ahbedisknispinkordérito detecothdanesignal, what
with certain emhodinents the specified gradual shif )
TERRH 19 e done osimpliio 6@%& 3 ﬁ%%lﬁfélts\kéféﬂ? & 16&59@&33& signals
(§.:g9NP&§t- of N B€ B&%%,”ﬁl%h‘% e SR h&KBd Si’ﬁ’ﬁgﬁ%ﬁ’? RS Thé Bradual shift
order to detect thé true signal, what remains to De
rdgneniegt wilhgisgard the fdehy cdndidategrsachuad capHidates 51, 512, 506 and 513.

uf fici ent. candidat e .si gnal,s e.g. Mout of.N..see .

oy e At Rt s arats 10 FRBRY o sdatinh g Eradual shif

vl isarharsifdsfel] as fa@@dighe IR tvithi Ml oufl oS Bedetectibas (MalNgy(gm and 414
candi dat es such as candi dates 511, 512, 506 and 513. )
irlig 4)-i Rordogtanegaicibe gkanpleof £ A Ae b §&V,meontof § intgrgn sums (i.e.

: i dont i L ahif . g ‘
TSR S AR ) gt e s, e
diescdon bOms 1{EbiNk rhdhlSedftbrd ddriousedsbs sudh as hi6ike, etc.
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enbodi nents, is advantageous for realtine calculation .
r equilpeﬁ%’ﬁf@ce with certain” embodiments, having detected the true signal

(processed in respect of one sector of the sensor, say channel A 31 of Fig. 3), the
processing is conducted substantially simultaneously in the other sensor's sectors, and
based on detected true signal intensities in one or more of the sectors, it is possible to
readily calculate the LOS direction and/or LOS direction rates (based on relative signal
intensities in the cell that identified true signal) and therefrom derive steering command

update, all as known per se.
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are dkevertingdnowitadeg.chribie gaecedgieginal saleuletiors ehstebmag command

the vi.cinity of other candidate signal erti now.
el ¥ eyl m, Pt P8 1 PR WBHRATS o et gy e 34
(76683GAL in HREAAMA)fadhSor BRSRKEIN0 PRSP TRE pedcetiite iffoplated for the
updat e (415, 416), e.g. S2 in Fig. 5A processing in a

reigining 3 ppdatesdhereheadiesvingopdaeriteesccorle procedure is
r Ep?%?%c&gﬁa&cge witl® &L Qanﬁ)gldﬂﬁg}tg S agh & b1¥1terce Hng platform
achi evi ng updat'es per second. 1'h dccordance Wt

dppfdadhds wehadetred Sgnasntehityi inteasifiepahd @t 18/t d¢sifed to increase
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the amdes pleupdaied Rer Seeondone delr BY his §xBmiard assping that K is

B (Ao IR SRRk & g, e are
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PR cerpEeelisn §=2§¢>y%@@r@awp§§§ ,W%regaé dpdaigy per second were
RAHTnES), RRA JBRYAL s ihaf K=F080R resARPEI&L th BOR e balks per
updat es” per second were

update.

In accordance with certain embodiments, as the intercepting platform
approaches the target, the Signal/Noise ratio inherently increases, and therefore K can
be reduced and/or the threshold in K can be increased and/or N can be reduced and/or
M can be increased.

For more updates per second, in accordance with certain embodiments of the
invention, the procedure is performed in a similar fashion to that described with

reference to Fig. 4 above, except that there are fewer bulks, as shown schematically in



performed), and considering that K=100, it readily

arises that there are 2 bul ks per update. In
wezosnmasice Wi th certai n enbodi nents, as the PCT/IL2007/000977

intercepting platform approaches the target, the

Signal / Noi se ratio inherently iféreases, and therefore

K can be reduced and/or the thfeshold in K can be

i ncreased and/or N can be reduced and/or M can be

Figcrediethis pamploitanayperadaenpeed hetondN=2i andaddspldardc Note that
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t here are fewer bul ks, as shown schematically 1n WD

P8/ 018061 PCT/ I L2007/ 000977 -20 Fig. 5C. By this
exAMSie disd Y B GBRALIE talifbe féﬁgni}'ﬁ\?m s itnthished in the
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Not e al so that the enhancenent factor of Signal/Noise
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plitforRk redieseet) the hm'getv(eompaxteﬂlts theesimatwmmat torresponds to Fig. SA).

LAl SR e e L3, BOTRenS AL e R e comant (due t0
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thié betedr iimrédaa&%mm&&naﬂ@mf é&hEé@ivear@)%-n al. The net
effect would then be that despite the | owe

Si gndn/asenrdance Avifrcestaarembegiaents, dyedouhe 1R1pv<a\{ede31gnad/ﬁ@lse ratio

G RFEER A BB b O LR A8 procescd

Iroataohemﬁt emegraﬁ@geforeldemfgﬁgl a dandiderotraaRip@alM thé threshold for
dIantS due to_the inproved Signal/Nois

l(f:i%{t{fzasi'ng en@ﬁ@ﬁ siepale(see B /s FRAAB, indkig- $Lis inaease avithige |n§t effect
i braathat é%&ﬂﬁhgdeﬁs{ %Pﬁfdg&es?gciﬁ‘ijs gtgea?gpgbgﬁpéﬁ% hﬁég;fmon phase

I ntegration ylng a can e si
drqvenordliledn ol bk thar s1gmatlissmthe& yhandalsandimat e si gnal ( s e e

37 and 38 i,n Fi S in ased with.the net e

S har 18, dRofindet Hith Herto i b ERER o el iy dsleciiad e denals by

dnﬁlytzl'h% epiaRRE %Htmk BE esthathbe] RRASRRultL4E if¥P tehlalﬁalomy then
be true signals rather than fal se al ar ns.

ta@c@g@bé re sovght hFarea baiter wndststiinding of the ri@tegamgoattention is drawn
dete ng &ty ue_sigpals an ra

Feat'y | xi:ﬁg S@ac%e@ﬁgﬁ' thetyﬁléra @@E %gﬁr gp‘ﬁﬁ?%gr%t éldﬁ}fnarewous
éxiBodith&18N thet MUButSbNatritefios @hippliE@to ahd elat®X of channel A and
understandlng of the foregoing, attention is drawn

separately for the matrices of the other respective channels. In accordance with certain
other embodiments, the matrices of the respective channels are logically ORed (for
coping with the scenario that the target "drifted" from a sector to a neighboring sector),
such that if a candidate signal is identified in a matrix that corresponds to at least one of
the channels, this will be reflected in the integrated matrix. Consider, for example, the
6™ bulk for the 9™ cell for channel A. As readily shown in Fig. SA (representing the
matrix for channel A) no candidate signal is detected (514). In accordance with the

current embodiments, if in one of the other channels (B to D) the non-coherent

integration for the 6" bulk for the 9™ cell gave rise to detection of candidate signal, the



again to Fig. 5A exenplifying the intra bulk matrix
of channel A. In the previous enbodinent, the M out

wm00Blomsoét eri on was applied to the matri x of cRemM2bo7A00977

and separately for the matrices of the other

respective channels. In accordance with certain other

enbodi ments, the matrices of thél respecti ve channel s

are IogicaIIy ORed (for coping with the scenario that
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reference also to the . history gﬂdoes not
E 1

Fi
tRecisd ok PPy d walloflymggora Iﬂﬁnéerﬁwnofa%&ak pRy for generating a
SE , reverting to the exanple of 5 updates

an |story og of 8 (bulks), if it is desired to
swi t cihis ds ¢cegheilustpated & Figt #), whore 4, fitsh$ bulike an:sdd:rhmhl to those

very.2bpgsec,a n st ee d update ould
G BT SAda  Ser el IO FORES wRERh G NiPhtng 8e history
10@15 BFoce&¥A Al B KAk sthHI ? fRorh ®MkS#S QihitildwIe #N+ﬂ A3Bking for M out
cles of 2505ec each) when the next bulk is

Nlmzdcl(qs esactlytas @@@eﬂaﬂrﬁl mﬂersm@rtalthe o Us @g@@dlm@m above. In
as ex N n det ai | Wil ef.er ce al
WA R beery Godiopien BCatl it NonR FHE Sitghdy blsgred cor
@&%Mnin@ethe angular error and angular error rate) and thereform the steering
command update. Now, after additional 25msec, another bulk s available (#N+2 5001
in Fig. 5D) and M out of N detections are sought for bulks #3 to #N+2 (giving rise to a

sliding window), and so forth.



specified LOS direction and/or LOS direction rates
calculations for generating a steering command. This

wo soosloesasly il lustrated in Fig. 5D, where the PCT/HI208/000977
bul ks are identical to those depicted in Fig. 5A, and

the next (N+1) bulk 5000 is progessed. Now the sane
history log is processed, say‘%zbul ks starting from

bul k #2 until bul k #N+1, |looking for Mout of N

mat C Hasace&rd@mdeywids cettg einbedimentsh usieg erlemgee history Her high update

HReBr o (RS oF IRy topismehRd e Py AT ciata iggerample
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oMt bfBwhtio aagt beeedquiretth. WO 2008/ 018061

PCT/ 112007/ 000977 -22 In accordance with certain
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\bﬂlsﬂié eQUatidiES HFDRY othér Wdg RS propedsingf®slilses@¥ill achieve desired
i nstance, in accordance with certain enbodi nents,
SigmalNoies raias but this at thetnspalion dbatidhe desigd pwaberafenpdates () will

V
878 556K Ol W BGLAL  ESOOADLIRERS, g s o

plb&sgwf dndedikest Meanit &f Si @ndidakicigals arafound ((1heﬁ:by dktectmg a true
notw t hstanding the fact that. .S

qlg}’a@e t}{eomeglﬁﬂi?ed read-tinped g@tp Sien _qztenq;rﬂel:\é)oieﬁgar for calculatlng
tg? %gjg ?hfr&%oﬂr YHEHS l@%ut c #nollége%,eﬁhéé %%pn afl@d ﬁlvﬁra:?t‘élts Hétgf# above.

Noi se rati o ty t
AletheripkbrentnBmnaldNoisp dadoeimpgones ek by approduhirgcthe eargei) N can be

Thus,, in accordanc th certain.e i ment s,

TBHEH4e B BT HEES JRb Misfh  d HEHER SRR U CaRDE achived, allas

&%@éeQQBedeﬂlﬂﬁlﬁJvé @r{tﬁ rEREde €4 Qﬁx‘i&m’exﬁl%cﬁl%ﬁt.@ @f dhd [¥€ntion. In
the nost updated (real-tine) candi date

@h@jn‘ﬂb@fs; mldwsprevioss smbodinfents whereuthamunmper pfidesie8 updates per

LB Sl RS0 R b BBy AP PR rows
I(Ia(‘a'ssQurhﬁQ rtgrv Bs (e?(axﬁ lebyix@P K %ﬁfé:) Ntheh " h@bpBhle VNtIPQHe latter
reduce u5|ng shorter [og history), and

dmlgidgnerurﬁdlamet dqéragn@haccb@lum:ﬂmrebedraﬂar in erder to maintain a desired
Signal/Noise enhancement of (ie. JK e R even if S

(which equals NeK) does not meet the provisions Sen=F, but rather Sen>F (n being the
desired updates per second). The net effect is then that higher Signal/Noise ratio is
achieved at the cost of lower number of updates per second. Note that the lower
number 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 bulk allows another update.



di scussed in detail above, with reference to various

enbodi nents of the invention. In other words, unlike
wepreshmael enbodi nents where the nunber of desirEEIL2007/000977
updat es per second n prescribed S (such that Sn=F)

which, in turn, prescribed the punber of rows N

(assum ng by this exanple fixe value), then in
accordance with the latter enbodinent Sis not

det erHlosedressed dndhagrtt wilh redglily appréveate ithatothderumesical examples
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than a ettindl ynedioned écdbedfthatdoes detsinelydela signpleepnipenpintghut rather
h | f co venlenc "
iy Yo 2 BB o RRLEEE, BBt s Sy n e

saniboditigantell tiroudheut thy %ﬁtilleclmrattdmedtel s&oh@v(@keﬁﬁis & c%ed of the
search phase of non-coherent |ntegrat|on for n cel

250y sse@é inter pwee dwation eudtindigd by the wst488e) wer}@la)o@da@ likely to
Gl L902 ly PALOUP CIR RL  Rfn cor

b&lemmatshcmﬁehavhwﬁeararmelcmmé)obﬂ d have a hi gher val ue

Lo b g otk sou se Mgl el e,
cﬁl?ilnh M0 GBednl urdRR Eelﬁg AR 2karhple) Eé‘&lrﬁldk&bnaéﬁ?alm Y the total

val e than a vertlca summat i on” of a cell "that does
afot (30496) wds. a Ini gtherl wonlspaoneitie bufire rca:ﬂlh Ghat enloypass inter-pulse

0|se as. al so _di scussed. above, eceive .

Ptk oo B9 SRR 16 HRatodnd huf Fiifen Slsytpat fall i a
seRCRAIE Bite ihfepya MHak isCleslhad tHRMspedifidd HREOMHsd fiMaldutasion, should
conposed of the 250 sec of |nFer pul se duration

bafonsigeredd by the n (4000) intervals) and is likely to
drift ér in. Eﬁ%&h %gﬁ% ﬁeg ngl %/3? whigh 8,d I]E%RVI‘]I]' thc'eeglgrrllﬁ dri%teg during S1

exaon 0 AL 0N Al

dulfiong800 mrqhﬂsé&furéthﬁs)ﬁzﬂﬂe'cmﬁumh&tedgtg grbu 4 dteveftivabedlls (from
of vertical cel are "conta

ceH arumper ftg 11&1914 ﬁ%thF He(SQO(%)eC@Hﬁoﬁmﬁp& aatla& ﬂeeoweﬁ%leérbehavwr to
mafﬂ?ﬂeﬁfmlhéd&‘aﬁ%é} SR At td @ontdi@Ratidi® of b3kt of the 5000 M

vertical cells, being an example of the searchable time interval. In respect of each of the

specified cells, the non-coherent integration is likely to give rise to higher summed
value compared to cells which did not include signal component. Thus, by this example
the specified searchable time interval is determined based on a non-coherent integration

criterion, being in this non-limiting example that the non-coherent integration value is



of I (5000) cells. In other words, not the entire
cells that enconpass inter-pulse duration (5000 by

wa mos/oseenpl €) need to be processed, but rat herCoERDE/000977
that fall in a searchable tinme interval that is |ess
than the specified inter-pul seoz%rre duration, should
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sought across the entire | cells. The present

i nvention has been described with a certain degree of
w@zmshmaétarity, but those versed in the art wrd1/1L2007/000977

readi |y appreciate that various alterations and
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fromthe scope of the follow n’ngCI ains: WO
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Joul er. gulse. 2. The system accardi.ng to..Cl ai

s e TR ©F s st L Bisarer SESERn BTyl bunst

are fTHe! Bder BesidhatoM A6 RO CMiAL i OfWReredn sdidelaSdtSde@iPBnator is
according to Caim3, wherein said intercepting | )
qonfignise e genreratg highnfresyieney pulses phat lepsitlektizcnd dew irjersiy pulses

Oggﬁ?’-:%ﬂ:?foﬁpwfb iﬁ‘i&ﬂéﬁ%cpg%s%! ms, wherein the |aser

or” can be carr y a person or vehicle. 5.

The 2syst eMhacystemi agoidingry Chdim 0f whbeipksidedhstd and associated
Cl aims, wherein said processing said at |east one

t r uBTAEERRE SYSISM Y& filea i wyintargBre PARIBd acti on
i nchudes Tﬂ?t t?hpg?c%}digfggtClﬁ% d’»?fwﬂe'raﬁ Qfd %t&%&aqtfn% platform

the target (L ate ta and tinme of arriv

r el demgd adaissile. 6. The system according to C ai m6,

Wher4.ei n Sq'ihg s%s%mraeclcgrtdlen% %af}na)lr (i)r{]eccl)fu %%Spreceding Claims, wherein the
laser designator can be carried by a person or vehicle.
5. The system according to any one of the preceding Claims, wherein said
processing said at least one true signal for generating target related action includes
obtaining at least one of line of sight to the target (LOS) related data and time of
arrival related data.
6. The system according to Claim 6, wherein said LOS related data includes
at least one of LOS direction and LOS direction rates.
7. The system according to any one of the preceding Claims, wherein said
pulse width is smaller than 50m sec.
8. The system according to any one of the preceding Claims, wherein said

target related action includes generating steering commands for guiding an

intercepting object onto the target.



at | east one of LOS direction and LOCS direction rates.
7. The system according to any one of the preceding

w@k@sosso6ivherein said pulse width is smaller PEERIL2B8OXD0977

sec. 8. The system according to any one of the

preceding C ains, wherein said _target related action

i ncl udes generating steering co nds for guiding an

i ntercepting object onto the target. WO 2008/ 018061

PCT/% L200heBp9em acc@@ing, toTny mwsiféhe precating ridaines, avherein said
al ns, wher |n sai

f th d
ol ded B ARRPde” e Tt BBSe GRLSS to tareet and

di straagee Yodify tehecandid 1ah Abdivatdetapsdt bild B8 waRrer sai d
| aser designator, target and said sensor. 10. The

systlém ac dWﬁgmtaﬁcgrﬁylgoWearwr onenef the peesading Cpimsyavherein said
mher I e

i st RN el BB LR AR Ao lelal A g soroqn,
systldm acdbe diystgmt cadihgomeasf orftehef the pediing (ThidisySvherein said
wherein sald sensor and associ ated processor  are
confSFRIQF éfd tassqsiated prasassar are Peligurghie fetgel said ghdgast one true
i ncl _

X gngg%ggllcglg@r JUrdthtiln 2y esﬁng;&rag%@%g gt i non-coherent
accontdgnagion.o Cl ai m 12, mhereln sai d sensor and -
ass |ate processor re flg thQ detern1ne )

| ea YR, %0 %n"éﬁ egeig igid $roscgndyassociated
tru r&egé'ﬂﬁlaré dconﬁg{n'eﬂlfo H&eﬁﬁﬁ@g‘[ 1884 W06 Buc@bsshva@ahdii@ sffnals and
sai d candi date signals. . The system according to

Cl aidetscti@trog sigaal i ]emle),srfog@d bptwg«m ajdﬂa@’r@m of said candidate signals.

| ncliitios. SabmoRsTEPn 4 G e % AR id,apn-conerent

doesntestatiex (f@e&iet@'nﬁﬁiﬁg B¢andidag: ﬁFﬁﬁtthﬁddétﬂhhﬁﬁn@’fK ignals for a
t he expect ed tine receive si gna retal ns

subdingdnetipy thajvdoes 219t exeesdamh maximel- e shirgtiopeduring which the
dur %S(Pé)c[i]ed e ré-é%g/es%fgﬁ{af pétgigg gﬁt?sltarlllgiafl}p 1nga§5 1’0 an 1nt8r Wlse time

wheref n sal does n excee
pulﬁa&mowhere K conplles with the foll ow ng equatlon

K (<_K mAx_) wherein: mAx-C&t / VT where, Cis th

spedd- of [ITigiystem %°§°ff1H’é tqi Cleym 4. avhersin said gnasimel tlme duration

IS qfded ﬁﬁtee&c&ﬁlléEulgésmhgférlé‘%bﬁﬁhes with the following equation:
K (2K max ) wherein:

Kyux=Ceot/ Vel

where,

C is the speed of light,

t is the width of a sampling cell

T'is an inter-pulse time duration

V the relative velocity between the laser designator, target and said sensor.
15. The system according to any one of Claims 12 to 15, wherein a time
duration between consecutive pulses generated in the laser designator constitutes
an inter-pulse time duration, and wherein said inter-pulse time duration 7T is
divided into plurality of I cells each having time duration that substantially
matches the width of a pulse as received and processed by the sensor; and wherein

said sensor and associated processor are configured to sample and store in each



V the relative velocity between the | aser designator,

target and said sensor. 15. The system according to
wanps/orsesiof Clains 12 to 15, wherein a tinme dROCELL2007/000977

bet ween consecutive pul ses generated in the | aser

desi gnator constitutes an inte pulse time duration,

and wherein said inter-pul se tifieduration T is

divided into plurality of | cells each having tine

dur awilcm sampled ssipeal ayalueamhjch mayche s soughivtriteh sighala a noise or

ng gm(xﬁ and processed by the sensor; and

mher {8 sor and associ at ed processor are
conflieguUTRe syferf aaRbRi@Nth Sfalh €6, WiRAGH WA AS086K&R Ghtegration
PCT/ 1 L2007/ 000977 -27 cell a sanpled si gnal val ue
whi épplqaﬂ?; sg@ngng&@gpalwau@s dn gmqtspogdmg ivegical cells, each being the
conbyim t I t
16”?mh§$%ﬁﬁng§ﬁé£¥%%dﬁgegge d° %iegr ﬁﬁ%n&&?%gfﬁ%ﬁ§QbW1g“@n
sunmhreghokd &i griat to/givees mmcaanrwlsabfrohha gumeiddi si@lal is a summed
cells, each beln t he |TH cell fromanong said |
ceII°§‘l @ﬁ@“@%ﬁﬁ&?ﬁﬁdwmﬁ§ d9Ffed signals to a given
t hr qghol d i s%tgﬁra&erd%gl fo ng' bdbeall @BlﬂM‘% he r1 7t Bferein said
summed signal “I's a sumed ndi date true signal or
su mmdson and @ssotiatedT] jm@cwett am Qmuﬁglmdd rtg procean N buldss of candidate
t he 3 to 17, [eln S or ) .
ass 6&%“3 é‘Bd éFfGE‘easE‘Er Sl&‘? g Pg‘ﬂgé%lts %’glg@‘f\ih%i? Rignals.
of ndi d
o flﬁk | Sél';h K%bﬁ%k&d&%Qggﬁg?ﬁgtog tilIE n%&glﬂlﬁ%lahﬁk GAefein said
sy stsemsonambasdoeigied pragpssonare cohfigured for moeide tayg €l rallartﬂ action at n

wherei.n sai d nd. ass ci at ed Cesso

Con PRI ST BT PRI B PRSP SfEP IRy fiepals for detecting
updat es per second and wherein sajd processing of
r ec diug stgnel ig sanizgured tockatendtiprep tot +-sec peyvrdate. s
configured to extend for up to 1 €ec per update n
19. 19he syt RMiaaGRESHIRG th Qn dyaﬂﬂe SN€lafths & & 19, WiRréif said sensor
19, wherein said sensor associ at ed processor are
confan@ @sengiates pmeﬁgs Nebcmnlfgumﬂ toapraresath® hulkseof candidate true
S} 9N RGTLREL i S4R) 6D LRaBAN RGN K BREAL AL given
enh hor
S g?‘?%%&ss RGO IR BIE 1 a Aol BFPERCC cbffped o a
I nt rSagrial/Noiseoratio alfes ainigle corivegeditsignal daado fintrd-belk non coherent

?zﬁgrgt}:% 1?1&d§ej}de dlﬁ% qgsg%{ngglas f%{ | aé/?\ﬂ%q%g?a%o enhancement
Con\é@ﬁﬁ)@l@dstb ghe! si gﬁﬁlﬁ@oﬁ@%a@ml\bﬂ e?’sm?ﬁel &ﬁ’lk’@[qe(f kﬁ%ﬂaﬁ fRh said N is

) said desired Signal/Noise ra wher e being a
val lé@le&t@@%ﬁcﬁﬁﬂﬂaﬁ'\/'_ WR 2 said desired Signal/Noise ratio, where R being a

value substantially up to JN .

20. The system according to any one of Claims 13 to 20, wherein after having
detected a true signal, said sensor and associated processor are configured to
provide a new update of target related action if a candidate true signal is found in
a current bulk of K signals and said link is found among M of N bulks, where N
includes the current bulk.

21. The system according to claim 21, wherein a log history of N bulks is
maintained, such that every new bulk added to the log entails erasing of the oldest

bulk in the log, giving rise to a sliding window log history.



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

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

provide a new update of target related action if a

candi date true signal is found in a current bulk of K
signals and said link is found‘%&mng M of N bul ks,

where N includes the current bulk. 21. The system

acc@edi ng The sgétemrac2drdingerasiyrone: dfabe iprestding (@4inN, wherein said

bul ks i s. such th t .ever w bul k .adde

to SRISOT B [t A% Ga S5iers g prrten Kl e St lﬁﬁd'fﬂ’@ted from
| 09 carii¥dt&SighhISRditRichs Shictlafkd iNVaIdOW ohOBf BiiBicRtors. WO

2008/ 018061 PCT/ I L2007/ 000977 -28 22. The system

acc@ddi ngThe Sam‘ﬂymomoghng e apy e@édﬁpfntjlemrquglg Gledmnai wherein a
said sor udes at |.east. tor r
321 Serp R Qoek 87 UeTEReiPlq 1R n IOSASE By BN F AR of he

i ndipgREd Bbe Ih@éﬁdﬂs@h@t@rhﬂ&r@t syreBfniZede of sai d
sectors. 23. The system according to_any one_of the
pr e@ddi ng Kheapysiem viseprding 0 aguhe Af thy @&q@e@pgtq%lélms wherein

r ecgﬂxt%% SR difthd Bt S8 AnBPEhPHE TS @kl gAfhof bGHHt known.

dser “desi gnator are
SynQBr oni ZHtk sy2tem ddverdiyys teeanyaceooitha précediag YClaines, eherein said

the precedin al ms_wher ei | ative velocities of

thel %Sﬁ%%‘étgna?%g wgRdiher ﬁﬂtbcsthF@r Fei%tsé%qa fesi gnator are

NOt 26NOWN The Z9sterhRcSHRERD A C&feddﬂ"tﬁe tbPecBlig WS whBRin said
precedi ng O ai ns, wherein sai d | aser “desi gnat or being

a f |db6pt1mg)$tagfse>4tasle to dl@@r}gl&mttune d@ationThe system

accqrding.to one of. the precedin .ai g, rein . .
oo &7 dor 308 tent 25w rtinohaBnY GO Do Bk ob ¢ Hfe. Whitein said
dur @Ete@ﬂ"ng dthge ERRNGY & &eACkMI& LR infrdd)be@pelesd than inter-pulse
d ai ns %6 wherein said detecting stage extends

to é\lmﬁe@llfr@tmioletlrre i nterval being | ess than _
I nt %?apu ;ghe smp?n ;gccm%tln o Cl%%n ,gfrlég%ﬁltnsg{q %?&8561*1 lﬁgm}esin‘[erval

Im erern Sal searc erva

d et §¢ dateradn&bba6ed 6 nORBoltdfif iRBgration eguatiiteron.al u e
criterion. 29. For use with the system according_t

any 29ne offof Hee Witk ey HgMAcEPTHiNg, 0 4n¥ gRs ot th sﬁ@cedmg Claims ,
assocj ?énon %}tcpgst%ﬁéibt]@g gz(?c%ésgtg% Q}gfgn'l YA Q%r%]cptor fREalY S d‘@ﬂectlon of

refl ec convert e receive

tha &asgly spat, ponveetithd yeceived gngy ®, plpraticessigmls peocsssgrgahe signals
{gor det ect| at |least one_true, refl ected signal

and
F Jetesing, gt St| Qnestrue redlegied isighal apd Procgssing-#tlgast one of the true
Wﬁlg&@gll SignbR! 192 3eRRA MR ta &t GRlatd £ hA BT 288 LWRReinR8H sensor and

erein sald sensor and assoclated processor are
oseoriatgdipecteswr det eonfigaied tatdetesasnidoatelenstumer whi¢ eeflested signal
r?(;tg/ﬁﬁétanding an inherent low Signal/Noise ratio of substantially below 4 of received
signals from among said plurality of signals due to at least one factor selected from a
group that includes the low pulse power of the laser designator and distance to target.
30. A method for designating a target and in response generating a target
related action, comprising:
designating a target with a pulsed laser spot;
receiving a reflection of the laser spot;
converting the received energy to plurality of a signals,

processing the signals for detecting at least one true reflected signal

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



notw t hst andi ng an i nherent |ow Signal/Noise ratio of

substantially below 4 of received signals from anong
waaioglomoer al ity of signals due to at | east onePdBIIRO07/000977

selected froma group that includes the | ow pul se

power of the | aser designator agg di stance to target.

30. A nethod for designating a rget and in response

generating a target related action, conprising:

sjg@lsgfrgm angong ai¢ phwality off sggnglm@gdmaag},@pt ensofactor selected from a

FREF ELBR B BRIRETRE ol o ARG SRBh AR

pr ocesstdifing e 1eaJstgcn@I of the true etfeetddnggrmils foe %&her@ln@g faf &t related
refl ected signal notw thstanding an inherent | ow

&tigRal / Noi se ratio of substantially below 4 of

recgyved yy%g gﬁé?%@g?%?PCTllL2007/000977 -29 signals

fron1annng y of signals due to at | east
one fatisar dsgnatr ednfigund ao continyputlyadesignate ud asgedt heith a pulsed

| ow pul se omer and di stance to target: and processing
lgger| $p0ty aoHmEo fluggn ?b%e?rbfcr)@iee@taves ipylsss eppated by said laser

SRNGRLAE bMuﬁ@é’sgﬁtmfe? gﬁfsg BmeAfikdtRR that ks d&l&)ﬂ%ﬁt%rﬁlurahty of Icells
comprising: a |aser designator configured t

eohthaviog mlsdeydtniamngtthait salbatanmlb/emammsm widihilo§ aqbuISIe as egceived and

tlne dur meen consecutive pul ses
FBfessedloet B8d L8 HIBe gac e Ponat i { ut o5 an

I Nt erthpUdehsort bt adsticadtéP proédiadsing Ssydlei A8 doftfifured to receive a
plurality of | cells each having tinme duration that

wilpettoanefl Bie|lgserrasRdie sonyerii the Heesiived m@e inde ar ploelipe@f sampled
sggrgatl é%&? ?tﬁfse 1ﬁ%ag¥ cdll @ %Q&aéigd giggz%ﬁ%? Iﬁ&legla "WR%S S%h%Qrue signal,

€ sensor  an S0C SrocesSitng §yst

ahdseardonbiiatidn tierégcei ve a reflection of the |aser
spot, convert the received energy into a plurality of
sanpl | thel senspgyArd assogiated UreresSing SEHEm & FP susethin dgcern between

%Igili] 3hd Yl g“%%ﬂﬁg[;e‘%}g%aé’ {RE r g’;lec‘c%iﬂ Q&ne{l rlﬂauéllng ga%blyinganon-coherent

Ise or co here e~sensor a
iatgatioatof samppled sigaalng systen1are configured to discern

bet i gnal and no se f c a_.true
r ef }ggct edﬁ-éfg gt ?FLCP g:g?)‘ gﬁg hﬁrgmcg]‘?e?e@mr and associated
| nt egrRLdiANsy_fens F B &'egqgldétect?’f?a-ld the re?}éaeﬁ@ignals among cells

according to daim 32, mhereln t he sensor and
assdbﬁaK@ddKpmb@&%@xﬁ@p@@@t@m1are conflgured to detect
hat ex

o i er- U SETEPEEeRn (54 Togs 2T RC S MEeatiroth gociated
t 0 PrévetinsysWAE AR ddnfiB@rc8 @5 S&tbctanll RgSRab&E®Signal among J cells
that extend to a searchable time interval that is substantially smaller than said
inter-pulse duration.
34. The system according to Claim 34, wherein said sensor and associated
processing system are configured to determine said searchable time interval that is
substantially smaller than said inter-pulse duration, by applying non-coherent
integration to 7 group of vertical cells and determine J<I groups of vertical cells
which meet a criterion.
3s. The system according to Claim 35, wherein said criterion being that a
non-coherent integration value of any of said J vertical groups is higher than the

non-coherent integration value of other vertical groups from among said / vertical

groups.



processing systemare configured to detect said true

reflected signal anong J cells that extend to a
wazms/otsabl e tine interval that is substantial |BCBIRI7E00977

than said inter-pulse duration. 34. The system

according to Caim 34, wherein said sensor and

associ ated processing systenré“%‘configured to

determ ne said searchable time interval that is

sub36.ant i arTlhy systainl agcotdiag te any dnatafr Clairhs 82 dtar 36,i wherein said

a non: erent inte t|o to | group of .
vor SRa B AR BRaRr A SRSl Toredh iy e sienal for
cel benersoGhroBeRlatd 4&fibheri on. 35. The system
according to Claim35, wherein said criterion being

t haB7.a ndhe cﬁdbﬁemeﬁccqrdmegwaﬂlam V&l (éhepdin amylogfsigngl dvalue is
J vertlcal Byt oS hi ghe th 0 e

ot S S8 e erf R ighal TPl Ry BRI s raes e
sai gldest\sidrial Callie ingh® LS givik@ r?s@QBb@Il&@@ 1Jv1ndow log history.

PCT/ 1 L2007/ 000977 -30 36. The system according to any

one of Clainms 32 to 36, wherein said sensor and
associ at ed processor are configured to process the

true signal for generating target related action. 37.

The system according to Gaim17, wherein a |log signa
value is maintained, such that every neM/S|gnaI val ue
added to the | og entails erases the ol dest si gna

value in the log, giving rise to a sliding wi ndow | og

hi story.



