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PASSI VE TARGET DATA ACQUI SI TI ON METHOD AND SYSTEM
Techni cal Field The present invention relates in
general to the field of navigation digital mp
utilization. Mre particularly the present invention
refers to a nethod and a 5 system for_passive target
dat aPASRIVE TRBEGT DATAAGEUISTHON MEFHGD ANB, SYSTEM
furthernmore, to the use of the nethod and system for
TechdicabFielte accurate-north direction. Background Art

nohie pesseat opntian Pl Genbfitfh Rkt ot gl pital mar
LERRARAI NSreapartRViaMyt tHel Ffés%hﬁ ih@ntion afahére. toSacmethod and a
equi pnent is conparable to a theodolite or transit

sysiepné, passive darget wiata asqtitsitionpwithtrespedt foepedigiplemap, and

O V0 e A o ol

direstisry, and a display is device, or sinply display,
are included. Tilt and yaw angles from an observation
site to a target are neasured with a vernier. Most

ctive range- measuring device, such as an
Iiﬁskfﬁnr&rlugﬁ;h\rgo included. It is taken for granted that

nmod8ightisg gheamg foletdrgetsdatal acquiditinhe asen veedlt kinawn per se. These
devi ce, e.g. a telescope or hinocu] ars

L pand t
op@ia@lrigatrtfmgawoenemde'av gepdests an %aﬂﬁgﬁﬁfé@/ Exaple Such
- i .
SPURAs S RN bl for
pariiinigosn delet copien bowarsica itargieb nTypidally, aAtaropassven computes with a

t t he DTM (di git al del DE
G ot bning. eeBeRcRIoDfaT & I gty B RPN, Al 3 dsplay
deRReIbR eiﬁh;ﬂ¥ 'i‘?ti’éi)?éyd_é’l‘@ lisdlyddd, Onilk SR8 vaw SRGIBS QFHn@TainQSbsé@‘rvation

a portion'o in surface contodr in the form of
sité tohmetargéimans ineasurdid gwith a vepnieralMost oftesr fasy @ctive range-

surface or. volunetric l@l.cu at.i NS ith respect to

ez sl shPap ang ke BASGIRISe of such a  DTM

Wieg i§ hkda br gramted @shtl rﬁoélemOﬁ?Hﬁrﬁj deviges Yall inclueenah eptical
a

used as a unit”in a terrain database. The stored DIM
denise, prop\a thiesadpe erakinoculatsa andrhaventer b poweredip afchleveled

vol unetri¢c .cal cul ations. | e e
o7 ST S i R Al tabda R Blon practice in

A8 AR ¥nd WAl tHersTofs ENISE fridhtionedrin ihieadeschiption below.

environnental related applications frequently refer to

CT RS Yo RS R A8 SR TR THRJLT, or DE
(digitalr etemtion nmuowetadeferring to a digitized topographic model, which
provides a representation of a portion of terrain surface contour in the form of a
three-dimensional digital map. Parties performing surface or volumetric
calculations with respect to the modeled terrain, possibly make use of such a
DTM. When the DTM is stored in a computer memory, it can be used as a unit in
a terrain database. The stored DTM then provides the basic data for running
surface and volumetric calculations implemented by a computer program
associated with a computer and a computer memory. Various engineering,
military and environmental related applications frequently refer to DTMs for
surface or spatial calculations. A graphic illustration of a DTM is given in Fig. 1,

to which reference is now made.
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Fig. | shows a DTIMsurface S derived froma DIM

dat abase, associated wth an (x,vy, 2)

Cartesi an-coordi nate system having a plane of grid

points with (x,y) coordinates in the x-y plane. A (2z)

oF' B £0R58s BrhIM Suftald Rgedven £3T, DM defitfaskO WbSeiated
coor |na ac poi nt” sa

vmlﬂ aai(r, y&t)r@amesl@-contdnmte | systespy Ieawﬂng ed playeact] gnidt poorts with

(ggﬁpg@dﬁ;ﬁtﬁn!@ggﬂi 54 S Beicht erbrifele 8 gefRd s each
cﬁ&?&b“&d (gi Pﬁcoéﬁ‘iﬁﬁté@g&é’@i Fﬁﬁlt Q rryﬁi BANhE tefrAR surface

pl an e accurac measur enent
cohtcmmuh reme@derﬂdd fhyi anjundtipre nﬂ Xoandsef ¥ines fmtheogiid. Ther height of

F}E.%lrﬁwggn thesgqﬁ?%:ptgy\éaglﬁes?g lond tg%h%ﬁx%n?l%r ofHon of the

sanfiifig PRfnts \WirtHE Z5TRKM tde-X d'$?iléi‘i%e%nd3the3adcﬁfé?éyt of the height
navi gation systent includin an inertial navigation

regasusement ab@adt sampledapoinl g pandtcpn sevarat fagtors, for example, on
BT b ARl HRGareB rRhEblrA R e PR ' "

| b dj t
andla USSP PR B cegb e oin W arisz2Pb el igtiSes an airera
n%%@%gh %Qslteﬂ\ ﬁﬁciﬂﬂﬁ@elaﬁclhéﬂlaphﬁqgaf% s¥stérh1 @ hapast the terrain
exanpl e he use of a DIM for navigational

witlr @lcg@t@n uﬁerr@atmsatpred in pudigitised wnatsa&a&motlﬁatof lqeation, a

DD S RBe o T4 B, By 2 iy

sySterfi anfold @ental Ry r@e@ﬁm@ums'fag procisding dafal izpebiding to
to detect altitude range i ndi ng _apparatus_as. a

psesgieded pregramsed Té\l%@tamﬁ&@ﬁeleu tha disgtaf ehD'T M-far igyigational

riedhs, DAG G ¥t o GLRBY PEIRR Pt Sl TR @R Bosiion of the

dircrafaivitht relipecttt? i diitized mepl can p@kmltothetélgﬁaﬁﬁo engage in
met hod of automated scan conpensation in a ta
t%@fu. fllowing pracesres rusing! fh ghgr@ﬁ@utsftopeﬁm i %ltltude range

rhErngaéPl St 34 DGR %@@bg dl Eetrar%gﬁé cﬁ?ﬁ@?ﬁ%r? b Qreby,

udes a scanning evice w
Wamszbweky slr fherelsyc pefeisniy thegeoblers asseaisted w:r:e the detection of

wmmtg;ﬁ the aircraft.” In their invention, Tinkel
atve pen§iiRe use of adj ust able scanning limts to
defi ne a scanned ar ea. the published US Pat ent

Applni Y&t Patentidlo. m&%e'élekﬂl et al; divulge d-‘hmqfﬁ% of @utomated

B R0 S AL 54 35 B8 e itenco
teveao sumd@tihg agkdirgaft oTHe Rirgsteadquisitiomsystémsntlities a scannlng
I nt egrated navigation sgtem so as to Irﬁaduce thre

dgvicenyiti adjustayaiscrp Hiraiutar8caening 2 Kesiag @rem "anth% Vicinity of
th&'s4eaft. "R ARFShYEnGH) i 'dt3Khitke use of adjustable scanning

limits to define a scanned area.

In the published US Patent Application No. 20020180636 Al, Lin, Chian-
Fang, et al. teach a passive ranging/tracking processing method that provides
information from passive sensors and associated tracking control devices and
GPS/IMU integrated navigation system, so as to produce three dimensional
position and velocity information of a target. The passive ranging/tracking
processing method includes the procedure of producing two or more sets of
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processi ng nethod i ncludes the procedure of producing

two or nore sets of 2 warning that the target may

reside in either one of both error areas, and that the
range to the target nmay vary accordingly. Furthernore,
\A}‘éf?ﬁﬂgttﬁé’( tRBUSH ‘?naé}‘l“ers?&é"iﬁ' dihet BRie Tf Bokh BEro¥ 8RS and that the
'eavés nore tthan one trace on the terrain, warning is
rangev/iodbe tanget meay wrpaceoieighor s " hi dden ground", or

S e B C R He BT 41 GidtEpE Vader teaves

MIFBRhAAHIR fr8cS O He Rafain, Sfarmityf B pirovidedethat @s@éadofone” or
survivors and for the arrest of srruggl ers. (btainin
fi

. x .ng
“hidder ground, apattarraisafeichgeparatesstiosadraneshhising gntire surfaces

VBB AT B RGTRch Y3 SBA ) s o for e
réyceest suey iV . anddor theeakr@stiof detugiglérsat i on of the
accurate north direction. In this case, a t:q)g?rse

azi AblENING afuREeWRlG NOACIPagNgy Isda Saedndnpiepiera: AhgrPTAS is
. S 1. . :
'isucwé%-{éﬁ as Whatle Bﬁﬁdlt;{fr?g@r{@q? [%%ilégﬂﬁ%ltlﬁj%‘ﬁ Se%lgg‘ée 3 north

as a | aser range reqU|red.
finging pirbeediora el afor the fast detdirminadiod of the aceedade nedh direction.

17 fi5 o6 RadiTe per DD AS PR ethers Proaiad 26 daPghodipeot the
PTRAS bidh bW thrde ARERL¥EmdMedevidd; é&ﬁ%é‘ﬁsla‘st@% gérlb% finder

sane reference targets are taken, according to
(ERaiscreiquiredt Baséy upbe theegrses azimuib readingtancadew selected

ek Blt® arron sy Hiseh AeRepIif @ Brbedh.pan wrerence

tdrgeoRtcdl - byNHe PTHS fedl iIARABAORY Tierl LRE Radings t
crgngmnc d%is%tai on facto?etaﬁgﬁ?ahegnlﬁappl ied as a 20 adings 1

theosame efercaceitargeta@re taken, |accanling to the deia eaichladed by the

cal cul at ed and_of the.. Sur e . .
PGS cichonS Bt B0 g1 aiofT G thes e RDBE RargS, FRT HRbtea in
ab8ecistioH Sithafiewidpdctadli diicuatedt efdrened rtarst agnbes. Next, the
i ndi cate accurate north direction._ The nethod and

NE tise ppefated dopfied encommentdeyiptignefastasr thgt evhen applied as a

. ‘ vati ; : .
oo BtRvon. Braer Y Ay RF 366 SRk GO cabllf ad of the
meszueed Iriingds. ST ddnamdn ptartdatiom fagtardisatieagenustidrofactor by

i mpl enentations that are operated when in potion, on
whighttheseaarse azimiheadiagdasrodiseareqtad & dsiieate accurate north
dREigf ypes of the PTAS have been successful ly operated

I'n our specific fields of operation, nanely

t r aitsp atdthod and systent af the present inventign arndperableseantiniuously

and rescue applications., InJeI atd' on to transportation ..
fropyam §egrgggﬁfnogg| yhich is land-based, sea borne, airborne, or based in
space. Typically, a stabilized platform is advantageous for implementations that
are operated when in motion, on land, sea, in the air and in space.

Development prototypes of the PTAS have been successfully operated in
four specific fields of operation, namely transportation, military, paramilitary, and
search and rescue applications. In relation to transportation systems, specifically
for navigation, collision avoidance, and coastal navigation use. With the military,
as add-ons for hand held items such as personal binoculars and light weapons,

manned and unmanned airborne vehicles, including missiles and observation
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for navigation, collision avoidance, and coastal

navi gation use. Wth the mlitary, as add-ons for
hand held itens such as personal binoculars and |ight
weapons, manned and unmanned airborne vehicl es,

dw@@iné’r@"nﬁl&hé@réﬁbh%soﬁﬁdta%@t%iﬂ@tré@ﬁbc@ tdi 4 @@kt such as sets of
measurenents of a target-with respect to a carrier,

elavetionsanskazginuith anglestiram twedonmonesynelimgnized seteraf passive

seESobiaEnSs okeR Rttt pafta sbicB Metea il R Boations

ofli theeearier,| e6@butig thef rdnge eedtor ereasipamient i theetarget with
range vector neasurenent of the target, with 5 respect

respachéo ter earder usingdhe o ok sely ef diegddioprmeasiemedts. and
flﬂgﬁr?sgjrtﬂge P%r?qe Ao 'rﬁéﬁ%u{gé‘rglehp Gof ggﬁmatée %h8' three-dimensional

renmen estimate I mensi onal

pmmbhlami midcmeimﬂaxuannéfqmaargm Uée i mddar giepassileesensors,
made of passive sensors, . but there fare needed two

bé'F thebe are 9%%?‘3 Ve e mase §Y6‘Fh"85¥§ﬁ PEIShRassve sensors.

Di scl osure of the Invention The probl ens sol ved by the

present invention are twofold. First conmes the

range and data acquisition of a
m#‘gﬁ%@gﬁgbé)ﬁﬁéhy\ns?hout emtting radiations. The
secPhél ppotsiemenadived batthe bresent invemtion tre awofm sRirst@otries the
direction to_quickly obtain an accurate nort

roklpeaof assivrerangs @ifladats gcausitinrqof §55'§§'t%5r darogh without
h
i, B3 SRR BB Rt By D3 o nor

direblivrl th quickly obkaif @t adcurataciorthahdicaticrs whede mecgmtel &t defined

toward a reference target, An accurate north finding
asmseedtietd™MUP supports the evaluation of both

cal fih %ﬁfggc’%‘gﬁoﬁi@ﬁ? %r %\tfﬂﬂgg? /! diff8fdnY ethBas. UTﬁé irst method

nort h. secon achi eves super-rapid north
ljsel dhen B TASRxE-p thalding wack feel witin hetively meaguted langeszlata toward

B BTelplCe, PIHL B0 BRsuTalR:npith S pTHAUES o NFR Slports the
%ﬂ»‘é‘tlbﬁ d %&ﬁt céllét‘.ilétéﬁl' hh@%e&éﬂr&&l'd&a%g RRYiSing Se&aRSnorth.

ose ra i at ed or laser device to pr event
Tdhet mormhnm‘thmdmch@es|sgjper-m@|dwm1mﬁnd[pgr(ﬁm§F) based on the

s eamniites o bg RS sty SrauinC FRsbe s AAIBHET s wil be
deRefitdEBelbiyom an  observation position, with further

means for accepting as input data, the location of
t heTmé‘@:stvmqbcbempau thus tel asquireotaraelgfiataawiihaut pmitling signals,

TR G e by £ el o oy BE BBRRAG of he
sighting by other parties. To solve the first problem, the invention uses a target
data acquisition system (PTAS) with sighting means, operated from an
observation position,'with further means for accepting as input data, the location
of the observation point, elevation angle and azimuth angle to the target, and
further mean for processing the obtained input data in association with a DTM
(digital terrain model). The terms DTM, DTM database, DTM surface are used

interchangeably below, and so are the terms observation site, observation

position, and observation point.
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30 (digital terrain nodel). The ternms DTM DITM

dat abase, DITM surface are used interchangeably bel ow,
and so are the terns observation site, observation
p05|t| on, and observation point. 3 The PTAS processes

thepjd ?"’F{\§ ?Fcﬁbe@?@fé ﬁ\ﬁ:luf‘ﬁ &fa i | eg:ﬁfa?é‘é: bh ‘?Hte%édﬁbn Yoint of

alineo 'so re to as sighting
av thed aof gghsl(hOlS) astt oeferredninasi sighfingecta or simply vector,

SRR EHG CHoBh Uik GRS BRG0P EPBE anch Tsetett WAV 2y BHoEL which
rB%FM%ﬁo? Ebl?l‘igeéﬁﬁagé%r BRlotRidHoY the Qa@PVSIn@Q it ttget Benow a

sur errfved fromthe DIM dat abase, the target
kdawa pmet ah tbe kDBl saracendativer fiom thelili Mdatabaset the target

otk a1 Pispokndu ari AV B in, FRd! fotnel BLAM Y ¥1c8esing and
e%ﬁ BoraYansphissiba POt dekiréd. THLop&atstis psedidited @dth a display

out, and over which one or nore other maps or

opths: DT bEomushicfethe feegetip poisted eule ﬁndéwﬁbwhéféth%? gr mpre other

aj:%ogf Slgﬂlc;§% E?%Jpﬁessﬁgg Hthe(t'l zérhnc@r %‘ﬁoer ) leh% t8Pographic, a
sateWR, as oghbiprdty,est & aeﬂailq:)hmographyamams'ﬁtb terms Line of Sight
I nter changeabl below. It is t ? L @ng &) t hat
(8BS iahibireoioranbe Vasto Are s pRaIghARRALY DEoW
PT €3¢0ty rfﬂ?gﬁ{eﬂpﬂhﬁi’ refeRditeSto! & I{% %aé"ﬁl'igriﬁéy Alule, or

al phanumsr ca associ at e rmatio

presetitattbroonndisplay, t‘éfersglcabbtrcgraphwajram:t alphantmerical data, or
data i s and assom

agsaginted m&gmaalpﬁgr 5o 3 i wotégﬁh@%@%&ﬁﬂ fﬁ?fg@%m“;ﬁadﬂ?t data
a-ﬁﬁea%%fag%@ nlﬁmaﬁ&l\ &ré &e‘ﬁnéﬂ% HQ&S%réd“f‘étdeBHg% iHair contents

desires or elther only graphical or “nunerical
athalt pres dytatien.pr o opeleatcbr/ 1Bay usetect tef viewdbetinformptior heTasires as

bokeOr AT G araphi of diecicafedB, heiin AEBeiaHnEdeftired to
a%éluguth and in elevation angle, which are shown on

the display as an area of uncertainty, or error area
r eI The PTAS alse adaepis asinpurt the uamq:q;@ﬁccurﬁcmdmftth@ iRy data,

calclat .target .l ocat T,
syEhi 0 BB R MRS Tabintngnd 1l SRiBn e, yhich are
sﬂﬁvﬁndmtﬁ@%@;ﬂév QN dh Nrea tdTeurrdegtaintipJor epop rarea\h &f[@ted to the
the termenvelope is used as a generic nane

lo¢ation afithe taigehdn asidition todhe é‘@lﬂhﬂﬂtﬂ@] targgt lﬂC@H@rhtThlS Teature is

et s0 d v s efrdBhedl indedirdea 45 A sBioBb sifounding
thé sugﬂﬂmwesvtbrt Rehefé Iné Amaenesloperisusetess asgerriat nahne for a
h"the designated target. It sonmetinmes happens th

thlre@ dmgmsiongl sféanearemeswmfme%feursmeﬂil BrRcEHIacias: é?afl\CUlathﬂ of
the intersection of the envelope with the terrain surface contour of the DTM is

shown on the display as an error area associated with the designated target.

It sometimes happens that the sighting vector hits a first portion of terrain,
say a first forefront hill, which partially obscures a second background hill,
whereby the envelope shrouding the sighting vector marks the DTM terrain
surface contour on both the forefront and the background hill, forming two
different separated apart error zones of the same target. To the operator this is a
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say a first forefront hill, which partially obscures a
second background hill, 30 whereby the envel ope
shroudi ng the sighting vector marks the DTIMterrain
surface contour on both the forefront and the

i h
b%ﬂgéér?g éﬁrﬁ:agz?lgﬂé (lf)c#]rtaf%t'@eﬁgn"ai’i@n aﬂgrtlfagﬁﬁﬁ gﬁﬁ% b%?@& _patrols, and
wbtcemumms Ha%mlddmptmd tiatmoP‘aASomiauﬂy tfar @bSedmﬁogrmrposes and

nd.trackin Pol | ce, der trol,s, and st.om

YT rouinsht whStans BaseRtv APt beScygs selisanrange and
869{{%{%@}[-}{#”3%?{@&,%@&&{ evention, whereas for search

an

rescue activities, range and vvaypoi nt
det Boriangtbasedifield tsst the timeroeedeachdebdepldyriest f usanmonly

the tj ded f t . of | .
568 istEpE 505 bR 216 Bovirles S Ainlyal 4 g, obgervation
pofft @i lodRisitioh oP Yardiet Waktd, | whEfdsSivith @Re Yreb@ryfivention, not
data, whereas with the present invention, not nore

regrerthanengiminute isdasessayary. The fol | owi ng resul ts

dov NG IURRAEE, 8l els oL (5 1R, Sblinsatiugl oyt with

deaélbpmm onis ! fop passive radde’ nkasafeme APliEs Nariods doaditions: In
92% of i nstances, ran?e was and target data was

1421 CasP a1 € eseNiiRG Abeuf 82% ofinstances. raa@emg@yﬂ tpsgeiciata was
% PR ah a%gﬁu%k cffingg{”f&r (REEE be ﬂ@%& ﬁﬁéﬁ]'é}%mt.‘)@om. Six

OV\EI‘e correc remai ni n

maerediangst detacredidingsanged %ywers eotreenup0ld it Sbm, twhereas the
an advantg{gnof the present invention _ to provi de a

repRRY ak g ere r@PQ%Q¥§”Qf@ thap de Mat a
acoyiisidd %Gv?/@faga%‘ttt Pl iRferftiohetd ?Pé\ﬁde 3 method and a

radlatlons over e present 1 nvention a

sastemjlfng passiviel gargebsiatatammmtlght withbat \ephissieonaofl detectable
t enance costs of the LRF device. 20 Anot her

ré]@ E‘l?ﬂsage is the presentation on display of error

Z 0ONRlofdovet etheCpresBRt invedtidn dllake Lﬁ\fi‘ﬁd:ﬁ% éhg HiGH! %bgio r’cﬁe weight

"dead zones' are detected and desi gnat as such

theldoluimenand tibmairderande tdsés of thedRF davieat i on is t he

corthafie” g riioge s RrEREALon o) HEPI O Siof Janglg-due to

irphuit ldlaté iMakB@racidshFURhEMOrED RNt e s aPéE&’et(e@feoqéhd:hbygnated

pointing to the accurate north, even though a coarse
agAusdt h i nput neans is used.

An additional advantage of the present invention is the ability of the
PTAS to operate continuously, in contrast with the intermittent operation of a
LRF.

Still further, there is implemented a NFP for quickly pointing to the accurate
north, even though a coarse azimuth input means is used.

A further advantage is the ability of operating when handheld, and in
motion, on land, sea or in the air, where motion relates to both motion of the
PTAS and of the target. In other words, the system can derive accurate target
data with great efficiency, both when the PTAS is in motion and when tracking a
moving target.
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A further advantage is the ability of operating when
handhel d, and in notion, on |and, sea or in the air,
where notion relates to both notion of the 30 PTAS
and of the target. In other words, the system can
geri ve accurate target data with great efficiency,
YH'8en the PTAS is in notion and when tracki ng a

noViltig ahagtedt- of thSpramny invehtios taproviteca method leed a system for

present invention to provide a nethod and a yst m f or
prRESHE, trgel gata agawisiienunsiam R Tyl tom Rasphe | Ftsf'tlng a target
\Y) r .
RS Bhertafi O 8o g BB Bl koo
iEfdmfaﬁonaﬂ‘!a@gethaatagliﬁ fmia:aaamp!e‘ ANgEX Izha:q:the tasgafe azontthe angle,
target, azinmuth angle. elevation angle, and. target "
¢l¥aianoANglRs Kt FArdet 19%RY PR 6W'?t§%aw§’)°fa‘e?3\°ﬂ Sy additional
igg{rg{aﬁ?ﬁ' éﬁbhsgghw%pc}gﬁ /PRitile, ahli parHBulap MAtRaThide| ddta and

arget data and associated information shown on _
assdiciabécyinformatiaphisbownd onl phaliaphay iin grapghiesand alpbanumeric

Bpfestripaiy i Svplabe) o, Dl V8 dgRRCbrrofl [ ghd*Faay for

PaRsRiBLiohnvention to provide a nethod using a passive
tar gg_t data acquisition system (PTAS) operative from
an dbischuatarpabjesbiohthe grésen dnventipnsiogptavide a mgthpd using a

EAEe 7 et TR SRR e A o a5 ST A b fervaton
@Bﬁitfﬂor?@ivélw gi qng@e@r%etcwn@ RTAS codiprigesper ati vel y

coupled to a | DIlVI database nodule, to the sighting .
meaPessiRdsighting megnsagouried teeantRAVIgIIIRT deyice; fad to azimuth

: i ' data of the observation
éh?ﬁ?@%&%%%gﬁgg@%sevati on angle data to the
t ar getompaterf medufeg operstiveldceiatlad tto a HETModatabase module, to

nodul e and presenting on the display both the
s sighting seans, #nddA@ 9I8RIaYar get on a correspondi ng

?;ﬁMrHéH{Jdagcﬁnglzgcé%ﬁ,@ gtﬁggbf:he DTM dat abase. The net hod

character! y conprising the steps of: 25 _
di r ene¢asuing \‘ecation dadarof the obsegeatiomairt | andgazimuth and

S SHORABIE HHIE Al AREL0r 0 g1 At ng at Ehe

feeding measured data to the computer module and presenting on the
display both the observation point and the target on a corresponding DTM
surface derived from the DTM database.
The method is characterized by comprising the steps of:

directing a vector toward the target and defining an envelope surrounding
the vector originating at the observation point, and an envelope mantle
distanced away from the vector proportionally to errors of measurement,

running a PTAS computer program on the computer module for
calculating intersection points of the vector and of the envelope with the DTM
surface, and

presenting the intersection points and associated information on the
display,
whereby target data is acquired passively to avoid emission of radiations.
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di stanced away fromthe vector proportionally to
errors of neasurenent, running a PTAS conputer program
on the conputer nodule for calculating intersection
poi nts of the vector and of the envelope with the DIM

fHémgodﬁ‘gﬂhé’F ghélﬂg tﬁ@%tég‘%tc‘ffrs%h \Nﬁ‘@r Poi B¢ andpTAS

assocl at e ormali o t he eby target
cahputies paogrant Rildpaes a\dad;tante separalmgrbeiween mﬁersectlon points

L T RSk 0 B B
le%@%@ergaﬁ&ﬁ’aé]ﬁﬁgﬁ%nl?ethg% éﬂ“lﬂb?&ﬁk‘rofh@%@%%d and system

sel e on t TM sur deriving a range
fuethstir GoTeplise eiher stepsy oft opetingr mnteﬂup@ddu for opentinglously

S e o ealialBl e A el R difiEprgptecty to

ESMINUBUSNS IpYovideT tath8e rangeU ftﬁfbeﬂn boatibh ubateedapat associated
and operating unlnterrupted1y to contlnuously provi de

Infﬂrg‘atloﬂange target |ocation data, and associ ated

it Bakfer bbists? aEtrs bissehy feffibn fo pidViag s tor detecting
i skieteiee0bf dgeat zome(s) diﬁmﬁutéaualedgatmmbtm between the
vector, between the observation ‘gg nt and the ta

t,
ehrervatinn peint Aad dba targshand) MAPRIRG the sppag. zope(s] on the
t
BoleY! aadifion WSISAA SnIThBLLLIPAL? RGO tee PTAS
gareptieo prograai iith, selgifed elata compesigighpositimiocatiand. OS vector
1206H caraueandieieylon ebdls. o TanRna ios EIcie PRl et Module
fo”&@ﬁ%?t fi 26 %'?Obfj'téf@alhoarfdﬁsscfc‘i’étéﬁtlﬁfén‘i'\%h@n hécdrding to the

anot the present invention to provide
selgd:tedrtgata. target from an observation point |ocated
and situated.on. an _airbo

b h 5
o1 sl rafasher apipct 2f @ Brepant Ruelial 18 hrafigp 0ERing, 3 target
PSS bﬁge%tlén F%Qntslb@ﬂéd' Asslerinat HeMsifasks ahé Stuatdd on an

I's yet an object the present invention to provide a
aigtsareen platiorn Qfelamddatcsuear ipthe girfarritispgcge endaupported on a
rising: obtaining at |least a

%‘Bbﬁ’ﬁgﬁiﬁﬁf P@éﬁ" m reading for input into the
corm%eyetﬁ@m&mctaaﬂ thet ppeguritanv@sibrb Yo grovitiesa ystém and a

r?\te?r?osd for.rapldly finding accurate north direction, comprising: obtaining  at
least a coarse north direction reading for input into the computer module, and
characterized by comprising the steps of:

running a north-finding procedure computer program on the computer
module for determining an observation zone sector, dividing the observation
zone into sub-sectors and defining reference targets,

using an active range measuring device to actively measure range from
the observation point to at least two reference targets,

feeding the at least two actively measured ranges into the computer
module, and

running the NFP computer program for calculating deviation in azimuth

data to the at least two reference targets by respectively associating range as
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25 running a north-finding procedure conmputer program
on the conputer nodule for determ ning an observation
zone sector, dividing the observation zone into
sub-sectors and defining reference targets, using an

%Sfch}éﬁ?(? %99{1%‘;92'%@ HhdI#¥hGE 49 a%?ibél!?h?@dﬁ?éd”f%r deriving a

range servation point to east two

cefmmaenazimathgdeiatian faetediprgviding atcdrescdiont fastor for indicating

ctively neasured ranges into the conputer nodul e,
aq%ﬁ{en@o e NFP conputer program for cal cul ating

deviTid Qonptisesl Bliding dHed ob8efdBioR! zbeaSAutbMatically into sub-
reference targets by frespectively associating range as

geetars \Angt selesting wandamly ang refergrceatarget ineagh one of at least

RES TS PR B0t T Ko 8r o SRR P FefRhe b fproet s
ldves Focwhisheedeh simall Bairauthod@viatas ofling sighting Rector encounters
observation zone automatically into sub- 5 sectors,

arrgehaRigep raB@Riont y one reference target in each
: : : | q
dof THE g3 el RRmarkaRPRbe WOSRITI SN 0. 377,

a sel ec erence target as 'a
whi cimreng ithes IRHP cammputéhprdgvaratfop salelildting whethier agjustment of

vector encounters a |arge, change in range. The system
Hied oRgevglion iRk localiep: P%‘%lqeﬁe@‘% E%'é'eo@f:g%ﬁ COIAPR deviation
fég_qorl\lgﬁdcorrput er program for cal cul ati ng whet her

adj ustment of the observation point |ocation reduces

t he adpisting dhet dtesereation pdiet ilatation whentthe, acooddingly calculated
adj usting the ohservatign point |ocatiqgn n the
adlusirtefltesUcas Bi e D o dof Gorfinsd deualite BERE val ue

of the common deviation factor. 15 Brief Description

of the Drawings In order to understand the invention
Bnief Desceptiomoithe Drawing® carried out in practice, a

Pon Pl 1k GRAGtsTRR v of 5568 hRwt e i¥arfed outin
FEERIE) A piefarréd %Mtﬂﬂﬁmehﬂmhh&hibé%ﬁr%ed,lbx&mw of non-limiting

schematic description of a DTIVI known in the art,
gxagnple only, witbgrtarance tathetaaceatpanyingstrawingsoin which:

PasgioV§ id 8'FRENTLAE HesBIHE o d BINKSSG e dIE PTAS,

Fig. 2 is a schematic architectural scheme of a passive target data
acquisition system of the PTAS,

Fig. 3 is a scheme describing data flow respective to the computer module,

Fig. 4A is a schematic illustration of the elevation angle as measured by the
system of the PTAS,

Fig. 4B is a schematic description of the azimuth angle as measured by the
PTAS,

Fig. 4C is a schematic description of the imaginary envelope shown as a
cone surrounding the sighting vector, demarking measurement imprecision
associated with the system,

Fig. 5 is a schematic description of the geometric basis for searching
intersection points as defined with the PTAS,

Fig. 6A is a side elevation showing two error zones,
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Fig, 3 is a schene describing data flow respective to
the conputer nodule, Fig. 4Ais a schematic
il lustration of the elevation angle as neasured by the
25 systemof the PTAS, Fig. 4B is a schenmatic

desmgi o hspan QlustrBformaf Mdbmn@ﬁ@mﬁg tWB &Frer 28ndy, t he
PTAS, Fig. 4Cis a schematic description of t he

i mefgunirig aflowl dipgrash afrthasuscessior of stersubyiwjch Hee passive

SRRl i BRI AR RRSHOERRE o Chhemmti o
desgigi @id #flonfdiddrang optet DTR hiafice ihlerseztion phocdiure,
intersection points as defined with the PTAS, Fig. 6A

i s Ri9s? destatesa pimeedHisongef mgm@cuz@iﬁépﬁ@rpp@dur@
I's I-é\g '1@' b’r%ts ﬁfs' Qt'é ffof" ag,lségél nﬁ%‘vﬁ%@Legs\&‘é@ rE5p&Y to, selected

zone Iow agra essi on of
retee@tscéotjarg&tsph the passive target data acqui SI tion of

th f Fig. 8 i I
of Titte! DIRPEHR 2 SeBTare or Seleranst torast Sghotonaad g o
i1 Hgt {AiLS déta%e%wlsgfa% ofigh 'a?:b¥ ot@ﬁoﬂﬁ ‘FiHHf'hbeprB@é&J}e.

procedure, Fig presents steps r assessing
deviations with respect to selected reference

argets, [Fi 11 de cenario for reference
eaﬁtgquS%JPEg@f'ng %lﬂdﬁg?@venignl s a detailed fl ow

di agr am of, accurate north findin cedur e.

Bodis ABEBAN g adbr PRt TEIRoReR N ROUNAGR, ApaEske taiget data

a{%’qgssnﬁ)n ﬁs%%?%@ﬁf@ﬁ&éy@y@%% n%gé’eﬁitp\ﬁ‘f‘er module 20,

d topegtaphical @n G M siatalsasen22 eor anfinkutcesitth a database, a plurality of
t opogr aphi cal ,or DIM dat abase 22, or a |ink to such a

RegSHBaAAA apquisiien madulgs 26 26,5070, 23, calich 2-aispiRy mpdwle 30, or
cg%ﬁ%( ?9 33‘6 é‘ﬁ‘qugﬁgtggl IBe&I gg%ﬁé :'neﬁnﬁt 2%9:@’@5 the

domnEtonslof thl todogsaghie da@tbmecamdmﬁ tied atcheisition modules with

t opogr aphi ¢ dat abase and of the ac ISItI&rﬁ

the tasSopkiech soBLERIeAOG IRy [P SVNiRD RASSIVElYHC C&q‘fﬂ spatial data s
I hec t f4HoNES inAS

RHE %, S9LE8CHFaReR! babu i st Ll B gimeans ae

reganiedaasbaing lintysredthy irmhuded ng drainet descnbednsincelaell iknown to

Irearp thed?esrﬁ{sl Bel%ﬂ,sb?ﬁne mméedulle, lﬁg?mndét%base, topographic database
are used interchangeably. A DTM surface and DTM surface contour are derived
from the DTM module.

Passive data acquisition collected at the observation point contrasts with
active data acquisition, which relates to radiation-emitting means. Sometimes, it
is desired to conceal the location of the observation point and to avoid the

emission of radiations. The advantage of passive data acquisition means is that

'they are practically, or at least much more difficult to detect than are active data

acquisition means, which generally emit some kind of radiation, possibly
detectable by other parties. Another advantage is the low cost of the system,
when compared to the cost of an active range-measuring device such as an
LRF.

10



10

15

20

25

30

the art. The terns DITM DTM nodul e, DTM dat abase,

t opogr aphi ¢ dat abase are used interchangeably. A DTM
surface and DTM surface contour are derived fromthe
DTM nodul e. Passive data acquisition collected at the

0bs efpApTR R%{e}a%%% f’%é’l%ﬁ%hé"tﬁ?é dietisidng? s?lﬁhg defined by an

ach|S|t|on tes to radiation-emt
raxwuag [Foiedatabase, by usedé¥sa tardet dataoarcrp.aéutlmmprocess TAP. The

t th b ti nt d.t
sRoBbntan Sbtaingd & Brsbase BatmacdiisioR aduPs ol die PTAS is
%@H'té I ﬁ@ thE %ﬂ % drrérﬂ éfraev 18y | £iRd BY?moch tRE vector

'east nuch nore to tect t an are active
oais dhe abqemvatld:m pnlnmaﬁnsthe\mTA& wieink waiginyloeatian sambe measured

X1 71 BevibRlio 14508 L5 o el ACOT S, Eihal frStfiging Syster)

FHEL B4R aé"'hserbxg%ﬁﬁ’@d StH PefefdheP FIE;:@ é(lﬁ/ the computer

range- measuri ng device such as an 10 TE
Immrhﬂeé%recawgeﬂoaahonlmta Hirope adiavigatioondéviepac data source such

55,2 5% Kol M Sevaibr el do harsiopk o & Siitable gipasuring

ek o us b .

dmaeammngnd@ﬂcea pessilly a coffipaserdgi Imutoprafdmbigeat bettdr-resolution
i S, t{%? obser vat.i on 0| nt f} t he tS whi ch 8ri@gin |
cEehToR BiaasnandBrcey Th i aeleyaion sy Ueaduas: Be genera
leXptesaldny reydriing (HeCR@asbRMhéntost EE angié eiﬁ')a \fe‘?ﬁﬁlz)‘:ﬂéne The

as Is explalned V\Athreferenceto Fig.” 3. Typicall
tet&vaborrpamgie isntakeneag Oposiive wpward oeft achorizartalf plameapassing
e or

1386 ne ﬁﬁgeeré% i Bhioh B FEredR RS the RSy irepton.
Y S S £FElh rs
‘?&’Vﬂh‘éepurg ? o?'dél&ﬂétma%e erBidr AtRE qf'gggiyi%gelth% present in

better-r ution orientation neasuring
tsify o citeated atra remoteestation.al lyenectat v istipe insiod rslght (LOS) from

ardi ng .t he asur enent  of a
RbservAtion Boky 36 ftom tardet & al G e ﬁag.aehqys itis taken for

ggﬁi‘géﬂ’ Sd aaé%ﬁHe%P'Ne oy Hhéf“%é’qﬁ'ﬁAﬁghaleﬁréthfc?W atsgémbled if

rvation point, as negative in the opposit
tiecessarpnhad Ismﬁ‘m'g\ﬂem de poaeretieipobsd rlmlednbpimmtbecommg
taken. as the origin of the DIM for the purpose of
ORPEAIVEt i ons. The operator of the PTAS is eit her
in situ or situated at a renote station. The

5 Qﬁfr t@ey@iqr}@ngle ireillgstraied in Fig. &4) towhish rgf%el_wce is now made.
?E’ﬁ e%% g@gﬂgtetgoé g];qs§k g}nctﬁ?g Rt thrd Ry PINe B4 HIdER dhe straight
line 54, or line of sight (LOS) connecting between the observation point 56
where the PTAS resides, and the target at point 58. The straight line 54 and the
horizontal line 60 form an angle 8, which is the elevation angle. The azimuth a is
depicted in Fig. 4B which refers to a fopographic map. Azimuth a is the angle
between the north N, designated by an arrow marked N, and the LOS to the
target at point 58, as seen from the observation point 56.

Once the passively obtained spatial information, namely the position, or the

location, of the observation point, the elevation angle, and the azimuth angle,

11
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20 granted and assuned bel ow that the PTAS has first
to be assenbled, if necessary, has sighing neans, is
power ed-up and | evel ed, before becom ng operative.
The elevation angle is illustrated in Fig. 4A to which

h&$ BEBA G tbiBdNBYE Eé%uterﬁhgdulé'%dd taetlafd g ﬁl:tersectlon point of
cross-section cutting through the terrain nodel, the

thereaaien v s4hithe & BV sudace desved fromytie E@IMsjatabm 6|th$1 means:

PR GER ARESLBH Bl T oIOPbIR 3R e e
e @é}@célhﬁlana%hél‘é"ﬁ dhe Weborop réeﬂﬂ@@ aSmé@Qhé I§TM/"T§ aMdiscrete
is the elevation angle. The azinuth a is depicted in

Fioglel, 4mttwai typicakdistancecofasay po gneisrs betwgen pachsampding point,

ke, bSuEslrag) Tl ERa Bl el SHAGANCR RYicDp eters

ﬁ&erpa&txaﬁemgérmmg Bfe PPREY 2bi duTineOh hokb dekBs %ot/éﬁage of the
passi vel y obtained spatial information, nanely the

P& tion, or the location, of the observati on poi nt,
the el evati on angle, and the azimuth angle, 11 has
beeBlhe\ﬁaemdcun:hallgmm@canom| ysesh to mmat@t éhet lieterpolation

e, Eleal TR oud onheBis AuPllttlitabe ERreRitation buit as
blafal HueidsREE P elePehts, OéaéH“ha\oﬁ“@t @hchWan Mfﬁ? Plddmmon z-

contour curve of the terrain in he vertical plane
oprdisiate ohthe, BdMbr TRis meeansethat by, Qépt)&lte gidesiof the quadrilateral

ReFERE e AUTHRE bbb Brib Y B et e REfeioji s thereof
aecos-airgcticial edthtiragRbherd QubidintefdiatRircial Adhieved By Masting a
nmeters. Interpolation algorithns areagledto

wmﬁ@caumuaeﬂ% Rlaneraige Hie zeoordingles tp | aprraxingte the
el-l‘rép@"ﬂ%dlﬁtg Séblgg %EQ,P]QO cal cul ate the

at'i on 0 pol I near |nterpolat|on

In
om0 Glealieherpt dmbpERBRe  SBLEIABN MR, B8 tets gmuisition
otiDied Mreratitaired aiE thaysiufie bha virludl e'ﬁblafé)p@%lnﬁ:undmg the

that two opposite sides of the quadrilateral el ement
actoray.i igribe Rigs.hthenenyelape és ilibsirated\as atslbid cone for the sake of

2l :
SRRGRELFE sdplSn i e S16 eEalhh 8 B8 slklohgt in 2
verfiGal gsiang tthici@hl the OTINI r¥iPfase Pbatiéutthidughcthe LOS, and thus
z-coordi nates to approximate the various DTM poi nts

theougho the ;¢0a§ ghessmalier thee efess inteadieedi bﬁpﬁl@ucat@r@qws'tlon
AR SHen HREEEY) l h, HFPUE o e marte o
thergomertdithg LUS As seen in Fig. 4C, the cone is drawn in symmetry around
the vector 70, or LOS, which it envelopes. Vector 70 joins between the origin O,
marked as the observation point 56 supporting the vertex of the cone, and the
target T designated as point 58. From the observation point 56, here the origin
O of the system of coordinates of the DTM, the vector 70 points to target 58.
Lines 62 and line 64 mark the, respectively, upper and lower generatrix of the
cone cross-section. The envelope depicted as a cone in the Figs., intends to
represent a volume contained between the lines 62 and 64.The lines 62 and 64

reside in the cone mantle, or envelope mantle, enclosing the envelope.
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vector v. In the Figs., the envelope is illustrated as

a solid cone for the sake of 20 sinplifying the
description. Fig. 4Cis a side elevation of a

cross-section cut in a vertical plane through the DIM
surf I r d . .
e TS ol ol AR08 fia ot f I empioying

dwioa paioters sMplemeniNdud)mmrtdr&Iys afirgrpdihier vaovesx on the DTM,
nIe%f t he cone, husthe cl oser the mantl| e of
T

ongde eNveng? ek fUrfACe eoNtPUE tsalh avhigh i mﬁnvemcal
| BHoRET0% bf ¥h %8%9_;{%5 it §e Vi l‘frEQIr az rQnuH?bléngSon \f@é Brit The first

envelopes ector ol ns etmeen t

roikted stestst ﬁnmnoﬂheepmpmtlon aidhatorigh Quemdhi¢ IDTIM| ed proceeds in
one, and the target T deS| gnhat ed as

aﬁr t er)éefgon ﬁ? BemresWRdaamyihoA $56PRE Pogten@mores mong the vector
0. Bdth dhidbrd Bk BYRHER 66 150 YeRicARLTBLGN the HrAMintR Atter a

vector 70 points to target I nes and
reniberiof iteratimestepy,ddoth po[mens raeet, labﬂmrinwmmrom@fvector 70

Aieot e EMEGR Soibunurveohenappdatint TaBonaske s i further
@@Ia%ét?ﬂ Higt 536 WHi réfé@ﬁée@;n@n% The lines 62

and 64 reside 1 n the cone nmant or envel ope nantl e,

encl e . tar

°To VB30 A\ AR, o SaTRelR 5t gy Hocess. any

toﬂuerpmet!h@d ot rthatesavice punsiseold hdtticdl. Porf ekainple, an entirely
Pter noves on the DTM  hence al ong the curve of

analvtical salwtion meyhe @anhedu/vhen the BTMAmrtacei ig defised analytically,
h |
8% B Bl 6 o AT, 2o yhaghe vt o2

]I;: gg?gﬁg {? ﬁﬂj FgEr%rr]y gfgm g’elsd'po?qggmngggg?g&e gélr\éﬂ?%ﬂsqew on the

$Rfigostab 80N WHICHTRY @fieAledN® fHee dYSQIdH of fitk a%i?ﬁlﬁ‘th and vertically
poi nters are collinear on the vertical throu

coplgnaptharewith. Af each ieratiomistep, af normeal 40 rthmhetfacpﬁal 60 passing
N5 el o P B e
fc@hﬂﬁl? cﬁNeSTﬁ@J ”Fhe fifak ?oirﬁer‘c Wtﬁ&rmgﬁ@ d?éé?gnates the

Fig. 5 to which reference I's now na Inst
uaatErs@ctlm rafethe, normainto thee d‘tanzentahtw gdtht tmvéctndlm and the
oce thod for, that same purpose

RESGTT Baimor B i infiesteanon Higr & jndianies. hecalsrsection of the
%%h’rlél' o &ﬁt PARKA ﬁ?ébhﬁ*ﬁmtérlﬂa‘%n RbMotic PﬂgﬁeTb& of the DTM. In

def 1 ned t| cally ut any ot her sui

apﬂrsbi@'r&hd:m step:npbhﬁd’ issmaled tmkﬂhﬂbn 76%n thé:hGrizcﬁﬂ@IrBO Since
'naiqar t P.is_mved in successive iteratio
8§c H%a AY¥e the RIAM teseaingentayricyine, bath @@mtﬂr& Reand Pd

1 & I
SRR LIRS R UPUIAR) A BEIAER e BN GHIRH 2-avs orne
BIM.zZBime: fact@hatpbsthi panters Pv and Pd do not coincide, or do not match,
means that the target T has not been detected. Therefore, the iteration process
continues.

In a next iteration step, point P on the horizontal 60 moves from position 76
to position 78. Accordingly, Pv on vector 70, and Pd on the DTM terrain contour
curve TCC, progress to a new location. Both pointers reside on the normal to
the horizontal 60 through position 78. Still, no match is found, since both
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t hrough point P, intersects both the vector 70 and the
DTM or the terrain contour curve TCC. The first

poi nter Pv, not marked on Fig. 5, designates the 20
intersection of the normal to the horizontal 60 with

pdittery Putaid P8 .ar@miutlBly sessrard iRVericl dRtandilbn their common

indicated on Fig. 5, indicates the intersection of
nefaakel ikewiseu gHupbeniteratiantstep né pmm/IFt Fomapositiam78uo position

8 fia¥tnb mafle, et e itast By B0 769 0 SFL Tty aThesteration
prScel@.e cohtituesL i @ie Eame nddHeR ih hfﬁrt@éMsfe?p’sr Fdin %&tﬁ:ﬂf 80 to

curve, both pointers Pv and Pd 25 do not neet,
P%ﬁt@ns%aﬂ@ﬁ target T oniveatan?@ isfinally fotied aé positieh 86 wheﬁe both

h h t t hat bot Q r d
nﬁcgdng{%'dg %%ﬂs Yot ﬂ?fﬁtt@ﬁgeq ’ﬁ% ﬁ ttﬁ%ﬁ ‘ﬁg tSWegue to
syﬁtdnraSenﬂots beles eileeirget magr e66HE. ahPRhbieET Al iy error-area
process continues. LN a next iteration step, point P
cirGHMsREbeR Py Abe dafpresstinn védhe cone prasitiel with e Dé’dvl tagtually the

[ oRlign Pd on
S el BonF I ol AR 5 e Lo porcer
foﬂnmabycblme irfotsection of tiesmaptie &F IR cOHRE, drasy184cH G!reétﬁﬁ? of that

t hrough position 78. Still,” no match is

m?'gkm tﬂ§ﬁﬁ@§|opﬂoth 13 pointers Pv and Pd are nutually
o_lpar at ed in vertical distance on their conmpn

heahoﬂmrktewﬁﬁets uséd fohthe isake afi explanﬂ;mnobntyountfaé’t the
sane resu

poifteRl S snibted s b rikElhe RRIERT Pri{Towe PREPERION on the

sapfeovesisalk Ortid ﬂé@lolnnsfeB@ Frangstnasdertah fswidin §ﬁd Sk8BSnable
fromposition 80 to s_position 86. The target on

copRausive Temps alenmthe, O rthuaabﬁ@sthe.temamesunfa@eecmmmr curve
d
"%ﬁff‘%‘f B Sbaifdr: Sy IR4BHS e pbch o q? Pl
resi de ny\@ere in an error- ar
cﬁt’g Fe?lfﬁ(é?ﬂ‘cﬁﬁot 8- On b Pestion i, dhe ﬂwrc@f@t%ﬂfl@ cone
méﬁ‘Ll hrédlesttitiy 4Cing dééY I\Xnﬁepra\stgé "t {{gﬁg%i tp%irﬁ eﬁ‘? B:l%(l#rgf to the

IS error-area | s
observatismpdinb$6tdrethertheyes b@tdemTﬁé fairﬂfe Pbﬁp@iﬁt ™ fés:des on

. cqQpe, or by each directrix of that nant

"“%85/1 W'T'ﬁE ﬁh\é*rq Elsheail dirgstidsof theconer Other points asf the target area
| P

ol FEHLRATIY oy, foB0idly <yl e peftebegn, searoin

progesodescniped abovd) Efor othie directri Gifbs of e hizttidatdfaRe TbBESIL is
et t scertain small and reasonabl e 15

undisitoddy thafe ﬁ]euﬁﬁ“s,a"&r dhg eyRtemTRIrorS, tbeasmalier flae error-area.
Shb@H" eNtettdih AhtSR"bEW Bfﬁ’e?rc l)@dﬁwe?‘;tg&ﬂﬁllheo?rrgr-area would

cross-section, say In s
beewge raegjaometrlcal cone section, thus an ellipse for a plane slant to the LOS,

or vector 70.

In reality, the error-area is displayed to an operator on the display module in
the shape of a trace, or a closed curve defining the uncertainty area wherein the
target resides. However, depending on the convolutions of the DTM surface
contour and of the angle of incidence of the LOS thereon, more than one closed
curve may define the uncertainty area for a single target sighting. With
reference to Fig. 6A, there is shown a cross-section cutfing the DTM terrain
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Still with reference to Fig. 5, at position 84, the
| ower directrix of the cone mantle, represented as
line 64, will provide the target point Tc closest to

the observation point 56 on the target border. The

pHfepR and theyeonpainng VBtice Siides e i -
S 0P entedly 2006 torain

Itcﬁ'é{c’?’grc_gﬁ'lé‘% olf [;Eé Iji‘i?h)jlaﬁ%gajreggrfad;m egpriegentsea aheamdering hilly
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I ntersects
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e&?@ﬁground second hill H2. The vector 94 is
as i hill. H. at point 941 and hits
hi ﬁrmgh artéféﬁ%?%]ﬁ%ﬁ%% %a“?ﬂpg’; s thiss pessibletty passively sight
a gagientaugdty andh do asbiginwin Wy .S rror-area 96
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R ¥aVetint i Big. £B) whish rearetsleatsiogg eng?hr;:% ?:s‘ éﬁgbﬁéhring to

the:]I rSal%e‘zaﬂ.a@N PRE Barglt P18 YndiLdg on i RN 58 the uncertainty area covers
a first patch 96 on that hill, and a second patch 98 on hill H2. Fig. 6B illustrates
more than one mutually separated uncertainty area, which is indicative of a
‘dead zone” between each couple of uncertainty areas. Although not shown in
the various Figs., numerical data, or associated information related to the
graphical information is also shown to the operator. It is taken for granted in the
description that reference to a display, or presentation on display, refers to both
graphical and numerical data, or associated information related thereto, and that
the operator may select to view both or oniy either graphical or numerical data.
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To receive data relative to any point selected on the
di spl ay, the operator uses the |I/O unit accepted as
bei ng avail abl e as standard equi pnent with sighting
devices. Still with reference to Figs. 6A and 6B, it
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In practice, not only the intersection points with the DTM are valuable, but
also the surface they delimit, as well as the distance between the delimited
surfaces. The first created intersection point is that of the vector v piercing the
DTM, and designating a target point. When the contour of the DTM presents a
succession of aligned hills along the vector v, then, vector v may intersect the
DTM at more than one single point. One of those intersection points is the
target. Other intersection points with the DTM are those of the mantle of the
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at the observation point, possibly divergent toward
the target, but proportional to |Is neasurenent
i naccuracy, and enveloping the LGS along its |ength.
For —exanple, a four-sided pyramd, not necessarily
equelops, rmlsnchypmtfevsedtiaﬁc oAty | Zi
b R limft cas‘gé}%"l“gn area. Each
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ematically in Fig. 8 to
which reference is now made. In step 110 the allocated section is divided into
segments. The first segment is selected in step 112. If desired, there is only but
one singie segment. Next, in step 114, intersection calculations are performed
on the first segment, to find matches, or coincidences between the pointers on
the vector line and on the generatrix of the cone envelope relative to the pointer
on the DTM. Then, in step 116, the system tests for the finding of at least one
match between pointers. If not found, control passes to step 120. If a maich is

found, then, by step 118, the at least one match point is stored in memory and
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target, and position of the observation point on the

DTM Reference to an observation point |ocated above

the DTM such as for an airborne platform is nade
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dateoielattd toexselesiedrmegion 1 waﬁﬁﬁhécprar@ lféﬂst‘é' cﬂ%ﬁa{mﬁ& Results.
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that LOS vector are calculated and displayed. To obtain information about a
longitudinal section through the terrain along one vertical azimuth plane, the
same calculations are repeated but for a succession of elevation angles within
given limits. To cover an area of terrain, both azimuth and elevation parameters
are entered as variables, within a chosen range of angles. Other combinations
of observation point position, LOS vector length, elevation, and azimuth angle

will serves numerous additional purposes.
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10 accepted to exist when their nutual vertica

di stance |ies between preset tol erances. For exanple,
even when a few centineters still separate between
both pointers, such a small discrepancy may be
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To begin with, the NFP uses a data input procedure (DIP) as explained
below, with reference to Fig. 9. The DIP 160 accepts the input of a rough north
measurement at step 162. The target data acquisition process, or TAP, is then
operated to calculate the range, or the distance to a reference target A as
defined by the operator in step 164. At step 166 the DIP accepts the input of an
actively measured range to the reference target A, as measured by help of a
laser range finder LRF. At step 168, the deviation between the range calculated
by the TAP and the range measured by the LRF is used to calculate a common
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10 When operated froma nobile platform such as from
an unmanned airborne vehicle, additional data input
and conputer prograns are necessary to take into
account the path or trajectory of the platform and
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11 to which reference is now made. The PTAS observation facility at point 230
looks roughly in the direction of arrow 232. The area of interest is assigned an
observation zone sector 234 having two radii as zone limits, 236 and 238,
respectively. Then, the observation zone sector is divided into several sub-
sectors 239, typically 10, by a procedure possibly carried out automatically by
the computer module of the TAS, or by the operator. Within each sub-sector
239, the DTM is searched for one singular reference target (RT), each being

defined as a locus. Such a locus is a site where each small angular movement
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the NFP operates well even with a single RT A. 10 In
the procedure described in Fig. 10 to which reference
is now nmade, a conmmon devi ations factor for the
several selected reference targets Ais calculated in
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apreat andtndilatﬂacéntc ab ﬂﬂglﬁllgh%d kaathé X‘?nérksl%ﬁf%' thé! sector 234.

%ede [mne_! range of tol erancCes, iS no
redaf %/NEBs*elqpeeéated |vyith ﬁelymlecamgmled refererme target RT,

Hhah Bl ZERE R LN A e B BB R et

e E.PPEE i NFF 45960 fgtriad 3 RLAS: Sk derebed above, an NFP
coerguLiter pregtasn dunkifg Oﬁﬁflﬂbeéorﬂgut%r”ﬁ!‘ﬂdﬁfet e%’ﬁd ba‘?{ Yché “range

tarsgkeEtS chosen in differentl redetermn
RRENt dpvise sushas arﬂé?rsytmm d}fsctlhed |ah7wettha1nthe PTAS is

e ect the nce
g?eggtg s'ﬁg%&g%&go a::bg’llt 36% lgh'imbte'é‘? o ’a a{e}guares the
sappamoéﬂmPTASﬁbefumtmnall scenari o of reference t ar get
selection is described according to Fig. 25 11 to

Whiwith réfefs S on :
facili try atrﬂ%g?)n't:@zqwm}%g%g t%%ﬁcﬁl-%ﬁ?ogmt ﬁgﬁ?df é@ﬁ:lld%mg the
pasitian raf\the ashsetvatioar paint farichther azltnutls Agpicgie dhése input data

aﬁab%% i ﬂéa.’%%s follows, g—ccgro{h@i %@@P gth%gégr%’lpl@r? “point, which is
regzsded akithe otigile. oﬁﬂfé G'értb§iaﬁ'éét‘1ﬁ%ob dﬁat%@"cﬁ'f mebfﬁjﬂﬂ a GPS

ure possi

tors 239, typica by proce
(élgf;ﬂ Pgs.gmmgﬁgm) @g\rlcg |5k19rastbcal his twthruaEmutio du l:@mpﬁss or
erator. W.thin.each b-s
13 Bl PiuideR, RS edtegti . S igngh chidcsucient
accarrge\} of $5he ofadD rhifs.rptigHAy, niﬁ uii8 ré?éﬁédlﬁ'onﬁiﬁ@r ggurces

|l ocus is a site where each sl angul ar novenent

of Theh aflistdp 304 SPls 184Re oPEra?SFttoQ:fehﬁ‘ﬁﬁm dbgéﬂ%&ogdzogﬁ sector

directi on transverse 1o azl mut
o the Bdlvblas-desadbed aboth?efeemwﬂ@tﬁgS 14 aSﬁ@ul@ftﬁﬁ @P&rator

né{ﬂg gﬁg% @%’@E %J}I@uﬁgg@%lggggg{d%tz g’gﬁé&@mme sector
toa%d‘“ DBlimAatsHofineldeRtaf iEBEKRY egp'd%{ ﬁfﬂgn:f%?%ﬁ[ redifs, 28 the

When desired, the NFP I's opera

maximalohsevation distancen ragldtby%ttmgatatdial Uighitsu S Haldperatar, e the
preferred. To

d b- sect 239
el o MRSt P GseRidon Fonempatr disiasutheasiors
23pRalpfeNFP

In step 308, the computer program of the NFP now searches the DTM to

select a singular reference target RT in say three non-adjacent sub-sectors.
Such a singular RT is a locus typified by a sharp change in range for a small
angular deviation in azimuth. The PTAS now calculates RT data for each
singular RT, i.e. the calculated range, elevation, and azimuth, which RT
calculated data is stored in memory. More precisely, the PTAS calculates data
for RTs in each sub-sector 239 and stores that data in memory. Then, in step
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conmput er program running on the conputer nodul e, and
an active range neasurenent device such as a LRF. It
was descri bed above that the PTAS is io operative

i ndependently, but this is not true for the NFP, which

306qmré@%ubt§%ctc§"§%8rého%éntd?‘?ar?a_&ﬁ bRd fo‘ﬁ'éclfi"l'qg se}@cttc.%ﬂ in each

reference to Fig , input data Is collect
086 2f thewgeagubgectnss. position of the observation poi nt
and the azimuth. Typically, those input data are

obﬂlmtwmd msstéplm&ysthel:mngbhm bacitRDris afow MReasured, this time
obs ch is 15 regarded as the orlgln

wh
agyy éaﬁ' r?rsdeﬁtol&?J] Hbm%nwatl@saS@ﬁCEH@n oith the epective
RG’GLNPahe%%%VéMQH’E i%gta%ﬁtbS/n@ ‘l‘n'tlﬁﬁapﬁlnﬂﬁ %é% httr@sdé\ﬁce at

the azinmuth, a conpass
easle RT@d‘é@@%M@r thﬁjopertaltms riod asvare hh@ﬂncauoﬁfafcargnRT on the

f sone i opal i nput is
25 Bt s Gomd e phasafiih porh add ghbaeeds guigtance
whightil @@l@ﬂﬂ[ﬁﬁlﬁdw&éd thbt Wdst 'S IRSBRY fHd ﬁ{ € e %ﬁﬁﬁ&ﬁ and
20 on the descri bed above w erence
e P-V@t'onl needid i doimtdheddifatowardnitve BE !wdmcrt vere tileavMFFrh step

I def aul.t observati on zon
3%&6}0 B Q\?gﬁgfg I?ééng 5@189 3{‘? Sheior s 2 018 JPa”@era@HPWeQF the
dibylagledienpoihtidgs fsd 4 I '
o%ggrvat |pon Idlgst ance, fﬁéé%;;re?itdzrlaﬁhof?& %‘?h?"%“’ guide the

opgiatag paba il tf@ln thee msér@mﬁnteuntmlfeedbm sigitiaV iinkicates “on
L ect or 25 239

R A Bof e Bo4or sl TR e g e, T

setqkuenbEFis nmweaw meeat:lhleR'DTM secorkeIrRghnar ékﬂ@lﬂé Hrive gears
q Egcg tar et RT in say three non-adjacent

'“ﬁeaﬁﬂ fssig Ei]@hd%‘“@ﬁ’ ni§utaise Rare sofa autsynaticallyi sighting the
a I

gttt BRSIORING thieshlos o Tt R a0 e, atgn “on

tal‘gat" signal 80thsi operhior tcRﬁctNelyemefabar@ﬂdeCnahgé eAitemadtely, active
| evation, and azi nuth RT calculated data is

ralge, BgaPH e cgnmdelatg@nwucanue Agaie, dhiscseauesce is
reﬁéétéd foPr edths RTD ﬁé&ﬁ‘ m&bs@g@hg 1183 r@c{‘qn AU ERtibAAith the

data in nenory. I'n
regpaciveiors are chosen at random and one RT is
selected in each one of the tree sub-sectors. In

t urhe gwdaacegl\iw&o theeopera@e foopsiAtiy B tHeSRTOXS calculated by
this tipe actively wth an LRF, and stored
th%ﬁo‘f"@“ respeclolq dhe dRacqUrate: adimull jadicatien svilkesulkAn a
0 t he
PSS UL LR 460 RSBl 4 AT, Ebfpa o o
acooatesthe &R micdasutematt] anhmfghaanchEteOWilhﬁ‘tﬂ relate to the RT but

to another location, in a close-by direction.

Up to now, the NFP has stored passively calculated as well as actively
measured ranges to RTs, as based on a rough north indication, which is
certainly not the accurate precise north direction. Most probably, the passively
calculated range and the actively measured range will provide different values.
This discrepancy results from the fact that the computer program regards the
azimuth as an absolute precise one, while in reality this is but a rough and
inaccurate azimuth, which was measured with say, the help of a compass.
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real life terrain as seen fromthe observation point,
and t hus needs gui dance, which is possibly provided
in at least two different manners. The azi nuth and

el evation needed to point the LRF toward the RT, which

\’Verlﬁlsdﬁd\h/‘fﬁé’ thdk of B2 b&’mﬁ Ror rBEGUIL VY R PTAS YS Finbi%ut by how
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autorep c:HIO,ythﬂ HIFF npetdtes thasPTA®ENS .scaRdthe sub- sector 239
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whe
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measur enment i s OI‘ ma autonati ca
cerdunied yansverseb'datthd directierache&th cEmplmtéd?RTr Wﬂamel NFP is

ARG T ARERTe S Ah i dnvistionchetyBRR @ sicwlaiatheninion the
DIM eakfase alvRkhbias the Eﬁ@rdﬂrgehre{a\%%%c ttﬂatt 8fthe LFR. Thus,
W resu In a

i naccurate azinuth indicatio
wspB@ faichds foundewbRre thm gotiveka sneasuveed ramgmm/ arRT coincides

Ko 76 bbb AR 5 8 b5 s amdaton

bétiveent the Zzifhatiynet th@rRT%aéétHB él@ht@d%rgﬁﬁs k&éiculqted is saved
direction. Up to now, the NFP as"stor passi v

lndaemnatbéar&agre@ae!y, itds zﬂm angleyoetwees dhe dzinauty e atpnlnt on the

c ar t i ncfeb %g?h ?.%38'[5'8 \d gg'ﬁéeg @'If’ Etgelz Cr?%'fat Qquque@FP%Wed by the

LRBsang méa ahibinal bbers@aﬁ@aweéﬁmu&ﬁt@tﬂeamoméﬁ&%|ém§te*dh§y the
ely neasured range will provide different val ues

Pﬁggﬁﬂ‘l@ndt@cNEBaM@yep@%mtsSoperatm for eaah RTrand ahthe end, try

tocfﬁ{g:’é‘géhgﬁéer? g%ﬂmtﬁ b a?iégtfgftg ﬁi’ Cgﬁjll-' W@%{\ H‘? 8§ I s%c&pssmn

t0| eacic Rt eaCORIWN préiigd aVasmmess Eordctibi ha@tav byt Which the
heI of a conpass. 22 It is now the task of th
(REPUtRy H{HD ication hag toThes adiistedhdo dodicate Hlﬂ/\/acnum&e north

diF%ﬁoﬁRF reading m ssed the RT by angularly adjusting
iscrepancy of the coarsely neasured azimuth with

v BB L Rt et Ear amarden Snishsalef IocradhgT in the
theOS &l Arate’f nof-adfitent sbB MeBRYs D& CISE 36 3b8RNALIBE th step 312,

limts.
and if found, it is stored, as by step 314, and used for adjustment.

If desired, to obtain better accuracy, after derivation of a CDF, the NFP also
may also check whether corrections, within predetermined limits, of the input
data regarding the observation point location, will help to obtain a reduced CDF
value. Should this be the case, then the location of the observation point is also

corrected. This last optional step is not detailed in Fig. 12.

Once a CDF is found, the NFP then comes to an end. As described above,
matching is accepted as such within predetermined tolerances.
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In step 310, the NFP operates the PTAS to scan the
sub-sector 239 containing a selected reference target
RT, through a typical angle of inaccuracy of sone 10
mlls, which is the angle of inaccuracy of the

corffardd aTGOR aen bésfouﬁ@nﬂtsfté_lﬁfé\}%g Wgeﬂggyﬁeypgﬁestep 306,
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IS Cal Cul ate Yy

coarsely read azimuth to the RT that
Oﬁeﬁ%m ﬁ%xs.m%@ﬁy tHEeqtmalcylated (targeitdataite mptotaaceurate data
10 pré\ﬂge@ggrﬂhé?ﬁmg at the end, try to find a conmon
azimuth deviation factor, or CDF. \Wen applied in

sutsthieonperaterochensesRa, speicGRFhed! targeto85deo0a the real life
coarse azi muth

rectjion.factar b ich the
te'i?%ﬁ}%lg{@’g{ﬁ{"?éih? 8*’88”5&}’{]9@/‘@%1% andgmeastresa eearse azémuth
theretd, twittliar €8rhj 3 t r ‘)
o o G Rl The el SRR T 58 s o

obseiyatian dtevinsn oh therdEIAS Jab sightingrmeans, QRbssitsly ssinbelias or a
f found, it is stored, as_ by

: 312, d i . .
15 teletonel, 3 Hiniaf the P57 "5 duediNe observaian aintileoation and
elevtion angle; WhictResastAEhwith IEodtSe asFhihte8ling, S tedifib the

FP al so may al so check whether corrections,
PTAS:erimByier pEREraMiar salculationeanidwisplay dRue to tyacchrsg cohtpass

A AT BTSSP bS50 gt

calcdlationoareofefehed ¢h as raveddredly Raidilatid tagep i
ed. This | ast opti ongl step is&?ot (%g?%ii-ll_hgddlfway of

20 theﬁl?yugitéys er]%%rgs ggf:thessiga@doﬁpqc_if@ target B ST pbuttheccamsely
C e DTS4 e R 05 R85 Tesgiaghere on

wi t hi n prede
thel3THMaunthcenpeibepiydidar the@CTontrol return to step 3086,

wher e angctélﬂ?r different set of three separated

ndrS VLI HE epsraleicogsearch and dindcthedspesifie sighted target SST

on BRODTM sirf&aS Bhewh- ispthy? ' he ek
usual Iy def e?%&ﬂ@gﬁ 2&‘%%15‘?'%3’ 8* Qfeng’llrgbgggpgﬂ qbidip therefrom

25 thetageutate maineutbns tbal3ST.cRrobably, the SST will be found on the display
near the CCT. When the SST is found on the display, the calculated CCT data

are corrected according to the accurate azimuth of the SST. which is fed into the

computer module of the PTAS.
For those cases when the operator is able to immediately identify the SST
30 on the display of the PTAS, the process of obtaining accurate azimuth to the
SST is even simpler. The operator just points the PTAS at the SST, measures
the observation point location, and finds the SST on the display of the PTAS
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5 |l oops are possible for difficult conditions. The
second nethod call ed super-rapid north finding - the
SRNF, enables the operator to quickly find the
accurate north in relation with a real-life specific

wiserefrbedtHeahestirateo bizitieth igrspieded eat gis %fadehfhéj bﬁ@ﬂa?dr feeds-
of the PTAS. Thereby, the operator may manual |y
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ms;urefqnlirequag:rtIWSOmbm y&ddreis. posi tion, and neasures a
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Indhethiat ApplaR@ildy or trains the sighting or observation
devi ce of t he PTAS (or sighting neans, p033| bly
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s Bekl ta Whatmas: keen partgulariyeshawy) apd assrked hereinabove.
Fof @B VAMoBS RYRER A ate SARLTnGY poBbAR} be dssthto Hivide
inpybde ithie E’Ttﬁé:‘f ghd to ¢the SIFF. Fautherimere; dhe ETAS is pbss:blqtaﬂd;uired
tar.t . The sa di spl a | sa sho SST
asubhlfi alaleble efiEristn obpRerabien BraReiRahp arbUetodues
nebésdeﬁ)F %Wobera‘téeth@pﬁ{v@h%nt @tnﬁeéﬁﬁhela%sglbq?% i8€0 add and

specitic sighted target SST M surface shown
lnt@watmwlthuaacgﬂtlag sySterns tRIESMIsaing ﬂmdnﬂnsawhltﬂhareanemasary for

o e A A iy ede o B s o
sighfifg i sysfeminFopexahpld]i érié ?Way b@@piéaérﬁalﬁrﬂé@%t&gr bQF’i‘at §|I%;ht1ng

are corrected accordlng to the accurate azi nuth of
system tomcempiuter tajaidignay, e a GRFoumitto ocempass, artgeto a laser

h bl
rarlg e LR W herlaas a5 8k e e o atrgacy
ex:@fm@platﬂmemp teneal teéredbtriicdied dodfplsrabat el PYAR ﬂh@tﬁdaeand
SST I s even sinpler. The operator just points the PTAS
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ol A3 BT, ;Wb i g o

apperaxl;gd tlhen@ padahcudés ddth combinatibas andugi-eombintibhs of the
onl is . the need for an LRF saved, but

t
Val'ﬂ(H.@ ﬁéﬁ'ﬂ’@ﬁ 'é%@gglpqe gr%%me as well as variations and modffications
thereof which would occur to persons skilled in the art upon reading the

foregoing description.
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may require just only some 30 seconds. 5 Industri al
Applicability The description above | eaves no doubt as
to the applicability of the invention in various

branches of industry. It will be appreciated by
PeAlMBs skilled in the art, that the present invention
is not limted to what has been particularly shown and

1descrifb ' o] RV
v oo BHRISTEDE Mfacsiventardlt Gt stk otem (PTAS) (18)
opetafivadram @ observatorpaikt &58) foo pabseivély RigHting & eargef 653, 86,

%i 0ssibly acquired as readily available
Tzfgtﬁr"prren ,C%gfprﬂ'l%nbl ed to integrate the various
mogaksive SiGRERGaMEaNe eBEpRYCtd hag da!quadngno'aev\‘lﬁmte't :@4) and to

another possibrlity is to add an grate
agiuh (@yarg slevationt(Bbsegiei neasuringdeviess (46)idd), ar e

Separanpdtel Hode, @0) REAMET atimied Go M lioane @) to

treysigleting Feranexanilie a disglagggoxoupl e and integrate a
bare sightin systemto a conputer, to a display, to

the methoghcampiiging 88 #iepssof and to a | aser range fi nder
ot B B Bl o

elgvalinrianglei dgta donting target, ARAS met hod and 20 systemis
Ol e 8 B A S S o

diSpiag astth  thecatdeiation Sl e 1d]Get BRPEIGALLALTS DTM

a
and i ncl udes both condi nati ons an

surfase deriediforhdhe DB ditalbasedhed her ei nabove as wel | as
t her eof which woul d

Lat.Lons and nodifjcatjons
ch\é?%ﬁghlz%d ﬁ&ﬁ?&?&”%@g hee’éltepﬁ %he art upon reading the
2 difeutipgod i phi GrAl : i
a plas_si ggé ?gfggf(ggégg' gga%vig%dtl on's ésttaeﬁr%j ?El?ﬂ@g Jﬁg?.gelope
susieeinging, ther vegtoaroriginatingaat the poservali@d poirty apdsan ealviElope

Lt | i 8 T), ,t he PTAS, i Si :
mat; Wit Ao dmc dip leetey PioRPMKAIBN e\iicers of
médelreareehtt 0 azinuth (a) and el evation (5) angle

measuyi ng devices (48, 46), a conputer nodul e (20)
ofHPBNGy & yPEHSHI eamputen Dgraa arasthe( 2Dmpdter triveiule for

' ' di snl 3 th th
ca?%ﬂd;?lﬁéﬁ?ﬁ@o%?g%@ gf jﬁme L8RP 4ni TP ine envelope with the DTM
surface, and

presenting the intersection points and associated information on the
display,

whereby target data is acquired passively to avoid emission of radiations.

2. The method according to Claim 1, further comprising the steps of:
running the PTAS computer program to derive a distance separating
between intersection points selected on the DTM surface, and
deriving a range measurement separating the observation point from the

target.
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10 nmeasuring | ocation data of the observation point,
and azinmuth and elevation angle data to the target,
and feeding neasured data to the conputer nodul e and
presenting on the display both the observation point

3.and tf‘ﬁe hﬁ:ﬁﬂSg a‘E:EBFbliﬁé’ 'Ec',ilgﬁ"’égﬁﬂi fOpth et %miﬁ}&/fnggtﬁg%ﬁéﬂ) \égd

fromthe at abase’ aracteri zed risin
t hensingptheoPTARB centputer progeamdior (detivingotargst datsacomprising

t he target and defining an envel ope surrounding the
ta(gggtr%pg ?T‘ﬁ?‘ﬁrg??ﬁi?agpnt he observation point, and an

envel ope nmantle distanced away fromthe vector
proportionally to errors of neasurenent, 20 running a
4.pTAS Toemigtbed goegrding éhClaie toupheecompdaing thersteps of.

Creretafld opo bR o ihuBlst e B ity Pes, and

caldiilgtederdth oandgoi nt s and associ ated information on the
di spl ay, 25 whereby target data is acquired passively
t PREFBIIRY ewistaramptedlyr tiicantiprausly . proyidendarged range, “target

0 dheatah® skl infdiddieh, COTPr T sing. the steps of

runni ng t er programto derive a distance
separating between intersection points selected on the

DTM syur f ace nd 30 derivin range measur engnt
5-separ he Hlfthﬂa aGRREHNG G Ja"%'oﬂfwthgbmmﬁasmggtﬁa@sep ok
3 _ i : o
BB RS S RE ) oMol W o 08B! theen
thelebseivatjon pojdtardhthe tacgety and ng target range and

target. Il Qcation. 5 4. Th t hod according to Caim1l,
¢ inaheino 368 deR 2B MESBRY: “oper at 1 ng
uni nterruptedly for continuously deriving neasured and

cal cul ated data, and ogfrat_i ng uni nterrupt-edlg to
6. cont i hwmatjop asodwking tor Glimr bifgdhet comprisingdbeatsteps of:

dat a,..and a kated information. 10 5. The hod ..
b 8B ihe P ERS PP bt Wi s el e e Camprising
position location, LOS vector length, azimuth and elevation angles, and
running the PTAS computer module according to the selected data to

display dead zone(s) of terrain and associated information,.

7. The method according to Claim 1, further comprising the step of:
sighting a target from an observation point located above the DTM
surface and situated on either one of both an airborne platform and a space-

borne platform.
8. The method according to Claim 1, further comprising the step of:
sighting a target from an observation point situated on either one of both a

land-base platform and a sea-borne platform.

9 The method according to Claim 1, further comprising the step of:

supporting the PTAS on a stabilized platform.
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detecting exi stence of dead zone(s) distributed al ong
the vector, between the observation point and the
target, and nmapping the dead zone(s) on the display.
15 6. The nmethod according to Claim1l, further

1(EONMPr ¥ Ré 'P@ethﬁg eﬁ%ggfkg%ﬁgoacdlﬁxeﬂ'\ﬂﬂer‘eh? PTAS conput er

_program wit ta conprising position

| ovagsored daBm andt assocagdhinfarmaticrh ass davailablet famoutput in
.angl.es, and, running the PTAS conputer nodul e
d'@%é?r&h?\tg apd the selected data to 20 display dead

ZoAighIaye®f dARY raHd A3ScRESPCinforRthtioR§ Ar&BfdtABvabld. frbRf the
nmet hod” according to Caim1, further conprising the

digplay of: sighting a target from an observation point
| ocat ed above the DIM surface and situated on either
one of both an airborne platformand a space- 25 borne

11pl at f phgnmeétholihgcomriin ?dtoagmhdn nibrtrapidigifiiding Aosurhes north
onprising the step o S|ght|ngatarget from an

d"@%@'ﬁv%ﬂmﬁﬂﬁﬁgi nt situated on either one of both a

I'Tea({lﬂaIla COT I%%gr%n&%rgal m T% ? erfl%gﬁrg{ meIs%Fﬁ.ﬁTm?O the

comipeomodutajpporti ng the PTAS on a stabilized
Iatforrg 27 10.. The nmethod according to Cl aim 1,

charagtesize Prié&gm%'é'%tth& $ePS Q5soci at ed i nformation are
rahhmg d%a;rg%rgpﬁmgb pfo céH@étghFﬁPde?ﬁ U@Pdgfaeqégﬁ@w the

data a ate et oh are retrleva rom
conputes mbdié dgr détermiing rat bbsleraratlom diong $ect@ §234)1 dividing

ok g B R i e s 0
d'ds‘i’r?d laANadtR@dt el ﬁ\reab{]ﬁl'g% demc% fo8ctividly ?r‘i’éﬁ%ﬂr@ rrange from

dul’e, characterized by npri si ng the st eps of
the Obaelrvgtlan woittHo fat kst dwp refecencectargét®) conput er

SRR, P 0 SreSC TR AR e D R0 A %8 computer
module, and
running the NFP computer program for calculating deviation in azimuth
data to the at least two reference targets by respectively associating range as
calculated by the PTAS and range as actively measured for deriving a
common azimuth deviation factor providing a correction factor for indicating

the accurate north.

12. The method according to Claim 11, further comprising the steps of:
selecting randomly one reference target in each one of at least two non-

adjacent sub-sectors.

13. The method according to Claim 11, wherein running the NFP
computer program further comprises the step of:

dividing the observation zone automatically into sub-sectors, and

defining a selected reference target as a locus for which each small

azimuth deviation of the sighting vector encounters a large change in range.
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t he observation zone into sub-sectors (239) and

defining reference targets (X), 15 using an active

range measuring device to actively neasure range from

the observation point to at |east two reference

targets, feeding the at |east two actively neasured
ranges into the conputer nodule, and running the NFP

18 onputThe mebmcastatingtoctiaim g futtheraonprisimg He stepk of:
20 : t‘\n_q3 t two referepnce targets by .

r eé‘%@ﬁg &/@‘F y ' as ggg{pz{?érnarolggﬂagffogga{égfﬁt@@ @ﬁ%@‘ebﬁdﬂ%me“t of
tHeT AbsanvatibAngsing Sodtionv fddliceBathe 98lukOohf @S Iddmifod deviation

common azi muth deviation factor providing a correction
facler @Pdf or i ndicating the accurate north. 25 12. The

TR SAE SRR B0 e NED FETRTA M Bt

adiastmentaedfices theeasiietofthe eomnash dedation tdntsect or s.
13. The nmethod according to Claim1l, wherein running

the NFP 30 conputer programfurther conprises the
15tep the sisHdl 3 ifs 110 rﬂﬂ@i
into sub-se_ctors?cgﬁgwdég(?ﬁ%ﬁg 1aqgréfﬁebgqlggfre ra%ﬁk@fe north
ditegtigat campaisingcus for whi ch each small  azinuth
deyj at.i. f .the sighting vectqr encounters a | arge.
crahBlring FLieat 3ottrisS Taartisliostion. ieing, ot dnevainte the
coldputeridiRlle conpri sing the steps of: running the NFP
onputer program for cal cul ati ng whet her adj ustnent of

C"fﬁﬁ%ﬂ@ffé@ﬁi watfughepermprisiogdbe stepseafuces the val ue of
‘h Lati tor. di usting th
OIS, A 0400, AL PR SOhEE T o v
coraputel atesulediforst deetmiritycan tdierddtidn Ofolde cﬁ\ﬂmﬁ%n the
m 1L,

devi ation factor. 15. The nethod according to d ai
ohsgrvation; zane in suli-sectascand definipgraferanceitargetsi on,

c Iy SING s [ .1 : . oarse north

G VSRg B e/l ARGy [ 3C0R Mt dsurmyanoe fom
the lohseniation paintty Ht lsddtenecefgrenss fergehe steps of .

rl*nni ng] gﬁ:’port h-findi ng procedure (RIFFS) conput er

priggHR tHeleast amdtively Beasured range einte ithegcemputer
m&RAE! ¥R§i on zone, dividing the

running the NFP computer program for calculating deviation in azimuth

data fo the at least one reference target by associating range to the reference
target as calculated by the PTAS, and range as actively measured, for
deriving an azimuth deviation factor providing a correction factor for indicating

the accurate north.

16. The method according to Claim 1, for passive super-rapid finding of
accurate north direction, comprising the steps of:
defining a specific sighted target on the terrain surrounding the
observation point and taking a coarse azimuth data reading thereto,
measuring location of the observation point, and both azimuth and
elevation angle data to the specific sighted target, and feeding measured data
as input data into the computer module,
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observation zone in sub-sectors and defining reference
targets, using an active range neasuring device to
actively neasure range from the observation point to
at | east one reference target, feeding the at |east

A cfﬁﬁﬁ‘?éi' I ' the conputer 20

c%ﬁﬁ%@%b%% yc:r unni ngﬁﬁﬁéﬁ%g%dggénfgut er prggram for

caﬂtmtmlir;zg threg PAAS abhqrugénpaigra_ut for chitwating twith iﬁtpdtema and

.one reference tar y associating range to the
d'?'é'ﬁbé'n”@yf@é“'?% gpdae B @Hrf@emsa;cw%? eca?ﬁlAet,edamg@tange

a y . V g o I - "

ouTahg ARy SBRRTSHOuIAfaraS°bh thBRRIEN AT Foading specifi
siginteéd dargat glate &s taceurate @mzihethrfoorh the DAL M Buefacet and

of SR A8 TP peBHIeBET "lates i BT Rty L Sfkurate
aZielitt)l Waich sPerldl k& MedBbRPuter aR3dIE, FHe deiviny rég azimuth

surroundi ng the 30 observation point and taking
deviationefagiomprioniding @ carmntiog faptardoondigalimguihiengccurate north.

| ocati on of the observation point, and both azinuth

and el evation angle data to the specific sighted

target, and feeding neasured data as input data into

t he computer nodul e, 29 characterized bx congri si ng by
T%he shdipssiie targehdalg acmuisitios systepu(BTAS) d§#hrosigened and

0 ' . . . I
o 41 Ppaeh bR nSE TG MoorBeibr Bl tg pgflutt e %6, 1
aldmgndiLIQS eetcsi(§4] 20| | ogmbssingar get on the displ ay,
and reading specific s sighted target data as ]
ac@ﬁ%'ﬂgt'mmaﬂsﬁﬁmﬁ'@'wm RAMgaoN dayige i ler imgasuring
. I _ . ) _
oG ARE o R N ARSI, 9Pl AT ot elelBtion angle 5)
measliring dévices 648,48) Joameaauring bzingthi srid elevation angle data to
roviding a correction factor for indicating the
théé%rgp te north. 10 17. A passive target data

a%ﬂ&bﬁ\!phitéfr}nédﬁfee(‘ggg reéé@tiv(eﬁﬂémﬁit?é% g%?r[?gM%ﬁdule 22), to the

operative at an o ation “poi I passiv
sightinigt inggnes,t andeto (&8display (30), alhengompu®r vaodole (édeiving

St bR Lo RaNRlS P Sogfian Bof BRI et for
préé’f’éér\ﬁ}g?:iﬁg tnd?f1 ggfbﬁ \és)@td e8rrBghMding "D B! St Abriddd from the
DTM module,

characterized by comprising:

an envelope radially surrounding the LOS vector length which originates
at the observation point, and an envelope mantle distanced away from the
LOS vector proportionally to errors of measurement,

a PTAS computer program running on the computer module for
calculating intersection points of the vector and of the envelope with the DTM
surface, and

presenting the intersection points with associated information on the
display,
whereby target data is acquired passively to avoid emission of radiations.
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nmeasuri ng devices (48, 46) for neasuring azinuth and
el evation angle data to the target, a conputer nodul e
(20) operatively coupled to a DTM nodul e (22), to the
sighting nmeans, and to a display (30), the conputer
1grodul |y ed | ] ~ihhe
Tbser vas fon g eeoraith, R eRnctr. (BB nBlshdr gt 1o
praideastonetarget dirophma (30, 82) shoespom thegisplY Buddsaeition
W@e [ v%g?from the DTM nodul e, characterized by
oﬂ:‘&ﬁ ‘ﬂg: an envel ope radially surrounding the LOS
vector length which originates 25 at the observation
“{)oi nt. and an envel ope nantle di stanced away fromthe

os vERe BTAS apeerdinghte Claimdl 7erflur¢!nﬁ afmpesiagr emagt I a
¢ 2 soE R rRbrrA Rt BACER B 18 <hRp i etle. ER0IP Bing

of t hewayvsdiopforthé bbsaeabidipofi Fhacer tfrgdt, and
present i Rgﬁt,he i ntersection points with associ at ed

i nf ordrd®N8R HHIcaliBY thes gisdgncaviwne et abgrivation paist to the
| ' | 1 SSi of radiations. 30
tarfeeng 26 MERFIoeSt bno TaBER Lo PRI A U1 e
c @spociatetyinfatmatiasoutpue it digigel foemab comfiguaed 96r traAsmission,
t}ovvn on Ege di Sgll‘% . in association wth the target.
ané POPTOPRAIEIPRLOT &@P ‘to Claim 17, further
conprising: associated information processed by the

conmput er nodul e, conprising: a way-point for the

200pserhha PEASpatenrdimgdof@ain M8, furtheetconsprisireg:r ange
i ndicati the di stance fromthe .qbservation int to
t %e Ocﬁaaélr'%g?e aﬁ%t ﬁo? h&2BabifiRy, o o\ﬂa%gt gyg e ePﬁ- . fspputer
andpidyragsoci ated infornmation output in digital fornmat
contigured for transm ssion, and for presentation on

for; deriving pheydistance erparatiry) bebween targed etiariareas, when more

U | si.ng; a dead-zon etection capability

thg&r %@lgggetd&'g%%@t %%gé agtam@gt,ec%fg aﬁﬁogr am for
deleauizonet ed Grioranes Hepoladdd oRRANGE ButdtYR digital format
error-areas, when nore

configured for transmission, and for presentation of dead-zone and error-area

associated information on the display.

21, The PTAS according to Claim 17, further comprising:
a system configuration implemented as an aggregation of readily available
modules integrated with added complementary modules and appropriate

computer programs.

22. The PTAS according to Claim 17, further comprising:

a platform for operably supporting the PTAS, the platform being selected
from the group of static and mobile platforms consisting of platforms based on
land, in the air, at sea, and in space, and

the selected platform being implemented as either one of both a stabilized
and a non-stabilized platform.

31



10

15

20

25

30

than at | east one target error-area is detected, and
dead- zone and error-area associated i nformati on out put
in digital format configured for transm ssion, and
for presentation of dead- zone and error-area 20

i af .' TA:
2SR A SR e S A i e
incasgodatiart i with i zarph@mnﬁeniinaclllngspnttm‘,edlmf qOERR)oRoATpUtERGrbYram,

aval l.abl e nodules integrated with added conpl enentary
and appropriate 25 conputer programs. 22. The

PTASRFEOTHEAD dikchibRl idadih foﬁféiﬁ‘%a fﬁgfllﬁ%ulsirﬂg th® computer

pl atform for operably supp rting
metlwlef or m bei ng sel ected fromthe group of static and

tfornms consisting of platforns based on 30
Chgg%}e”?% E}He air, at sea, and in space, and the

sed esdraeLfinbrigf %’eré’tﬁhr@g (NFPY eé@rﬂgﬁﬁal g d@%rfah‘?rru?lﬂﬁﬁfon the

both a stabilized and a non-sta atform
copputeh Rl fek: detedininjng @nCbbsenvation zone lsactor (234), which is

di\ﬁ&‘&{i ﬁﬁ@%ﬁhﬁe}tg%o@gg[ﬁ@h?%@ﬁn%% %fga(sg n V\gdhﬁ?f ned therein,

ccm‘pacm:enwng@ ﬁ%@%&ﬁn@@eﬁ;fkedbélﬁgtdsﬁﬂ fb?%@tﬂiawﬁéaémﬁdrange
for in into the conputer nmodul e, characteri zed

fr%@th%ogggwgtmn Ppeimdo gt twe l'%fﬁFEP)CQ:’@fQEJBer program
oot d Dy SR RIRUE Mnbek PheG Rl dné porpputer

madllesaed ors (239) with reference targets (X) being
dz{'i l:(L:i’ntherel n, 10 an active range neasuring device
b %E‘F SqMr3tten pragram, beipg Jupdor ﬁﬂ@é’aflﬂgcﬁlﬁ\tlh@n in azimuth

oaBPRFPM RBPOIToRe 350 1/ Rb BRI SEeLRAG o as
catchtate@nlpyuttae Pﬁ‘@cﬁjlﬂd aargé has I‘fdﬂvetwméayur@d ofpraderiving a
ting deviation in azimuth

ng run {por cal.cul 15
COE'ATP%!g A3 deviatignfagtpg nrev'érraqeecqréﬁcé@nsf@;or for indicating
thd 88ffatd N6hl associating range as calcul ated by the

TAS and range as actively nmeasured for deriving a

common azi muth deviation factor providing a correction

24?c act erhef g‘l'ﬂ{é] %Ic%gF mg? to Claim 17, used for rapid north finding and
further comprising:

a specific sighted target chosen on the terrain, toward which a coarse
azimuth angle reading is taken together with the observation point location
and the elevation angle as measured with the sighting means, for input into
the PTAS computer program and calculation of a resulting coarsely calculated
target,

the PTAS computer module being run for display of the DTM surface
showing the coarsely calculated target and surrounding terrain containing the
specific sighted target, and

the specific sighted target is visually detected on the surface of the DTM
on display, from which DTM azimuth data to the specific sighted target is
refrieved as a true azimuth for input into the PTAS computer program,
forcorrection therewith of the azimuth of the coarsely calculated target.
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the accurate north. 20 24. The PTAS according to Claim
17, used for rapid north finding and further
conprising: a specific sighted target chosen on the
terrain, toward which a coarse azinmuth angle reading
Is taken together with the observation point |ocation
and the elevation angle as neasured with the sighting
25TeansThé RTABpatcarding R5CHdim WAas@@rmutrspsudpﬁ@mﬁ FRdA and
fUﬁ@ culati.an of a resulting coarsely cal cul ated
F'gEtTPH$RIPTAS conput er nodul e being run for display
ofg ) S
t af’g%?“@nﬁ"‘f (el SORMIRG deReraRh"olt kitali8h ¥ pointing
S'Qi‘ﬁ@gl mBansirgﬁteedllrthlogmf a apelmB@stgmdaectmgef for cédpddy 6fla DTM
suH%E Is visually detected on the surface of the DIM
isplay, fromwhich DIM azinuth data to the
S fgentffying thehéedectedr i
D Py et e n e LR Hnd TeRieihi therefrom an
acFWﬁ@%ﬁi@@ﬂhdﬁtﬁﬁéﬁbﬁﬁ@dﬂ@meth@da2|nuth of the coarsely

T, according to C aim
T3eE8iha e sbB0e azifytinto e BIAR AT et Ribaram
conprising: operating the PTAS for obtaining
observation point |ocation and pointing 5 sighting
nmeans in the direction of a specific sighted target
for display of a DTIM surface, identifying the
sel ected target on the display and retrieving
therefroman accurate azinuth to the selected target,
and feeding the accurate azinmuth into the PTAS
conputer program 10 15 33
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