WD 2011/ 048591PCT/1L2010/ 000857 - 1 - UAV System and Met hod FI ELD OF THE

| NVENTI ON This invention relates to systens enpl oying UAV s and

corr espormiongimasiyeds of operating UAV's, in particul ar pceltatoiorgoossy

depl oynment of UAV' s. BACKGROUND OF THE | NVENTI ON 5Unmanned Air Vehicl es
(UAV) are well known and have nmany usgs, which may include active

surveill ance or over-the-hill data gathering. For exanple, by way of
general background interest, ol | ow bli cations disclose various
UAV configurations: EP 188446@’Q§i§’6+36%@%‘?gk§#‘&40 Air-Vehicle (MAY) starting
system that provides 10 the conbined functions of: packing protection of
sensitive. ueh a nechani cal starting assenbly, and a | aunch
pad. The%&@‘ﬁ ébggﬁgwg@gnbodi ment conprises a container and a
container |id-yd! I g%ﬁ%’f i HERR886h e GReth bR

cont ai ner i d%glgvéﬁgpﬁggggse %/&nﬁrlﬁginkltg%m:a?ﬁ Cgforusal;jlées gs a |l aunching
pad Wi t hof bperatiigaCA&Ts, MYartisulareniatieg td dephoyiiest cloHAY 'er, pl aced on the 15
ground, the MAV is started with the starling nechani smand | aunched.

US 7,089, 843 discloses a launcher including a plurality of [aunch tubes for
st owi Nng BAUCKEROUNIYOF PHENINVENTHONai r vehicles. A central air manifold

is operatively connected to an air storagle tank; a first |aunch tube air
mani fobd is ofbmannedlyr CanelecflBAV) areavel knowngng hgveomany; 8s4sayAh ®aYbes and

operativel onnected .t.o the central ik mani fold. The first |launch tube
air mani F’b‘%{\ﬁ‘f&r?a?gv%s‘gg Q?‘%ﬁeéﬂﬁg?rft 8%‘1‘4%%%?%%% ‘to each launch tube of the
first group ofpol auighlelsibasy ofgéle dsektaindentteshane sotlaveng eutlicatibys nount ed
in one of the ports of the first launch tube air manifold, the rel ease
val ve nedlirghise rudastiAVIcorgewAionsassage of | aunch air between the first
| aunch tube ai [ t 160 t{fx‘l& t ndipg d& Sbgagort in
whi ch the rel é%sg%\%gﬁgggggg%eac acﬁé)?%p?ghl%%unt eg“%ﬁ%gug IS rerr%vabl y
nmount ad ithe eagbimefl fuheti@er 6% pokingcpufectoh by dehetivelvehsle vainpenamisc pani sm
US 6, 119, 976 di scl oses a shoul der | aunched unmanned,reconnai ssance system
for provilichanie’leiHtng aﬁﬁe@@& ag ra\/]éthaP?éeTg‘F disg %p{e‘;’?%%fgm}%g&meg% osed.
The syst eglpelu i nakseanee iai Wity S SLAVWIGRed Y the 1l 1esh from a
por t abl & P ApRS Se?,ec%n%eg%%/ 048591PCT/ | L2010/ 000857 - B .

disposed on the container lid is a starting assembly. The lid which doubles as a

launching pad with the attached MAV is removed from the container, placed on the
15 ground, the MAYV is started with the starling mechanism and launched.

US 7,089,843 discloses a launcher including a plurality of launch tubes for
stowing and launching a plurality of air vehicles. A central air manifold is operatively
connected to an air storage tank; a first launch tube air manifold is operatively
comnected to a first group of the launch tubes and operatively connected to the central

20 air manifold. The first launch tube air manifold has a separate port corresponding to
each launch tube of the first group of launch tubes. A release valve mechanism is
removably mounted in one of the ports of the first launch tube air manifold, the release
valve mechanism controlling the passage of launch air between the first launch tube air
manifold and the launch tube corresponding to the port in which the release valve

25 mechanism is mounted. A plug is removably mounted in each of the ports not occupied
by the release valve mechanism.

* US 6,119,976 discloses a shoulder launched unmanned reconnaissance system
for providing overhead visual surveillance of remote targets is disclosed. The system

includes a reconnaissance air vehicle which may be fired from a portable launcher,



accelerated to flight speed, and renotely controlled using a ground control
system The vehicle is flown to the target area to enable an onboard w de
angl e vi d&o 283483t 0 transnmt video i nages of the targecTunaérecogsound
control systemfor processing and display. The ground control system

enabl es the reconnai ssance vehicle toybe flown to a 5 recovery area and to
descend in a stall node after the flight is conpleted for maintenance prior
to reuse. The air yehicle_ includes,collapsibl.e W ngs i e l.oyabl e
after | a@frergiyd &0 é}:ﬁhf %eeéﬁnéar%‘f] e%‘&%’i‘?ﬁ%&r}usmg & gr&ﬁd\égé%lﬁgln%rvﬁngz\p? “syst ens

i ncl ude, HRAE y ca 3 Theble iy Afoan wiknaeile vided syitem"tdr ai n
Cabl e UA\?EBEI;?ei)él TR 1o RCtarghthfica Y MWL B AR FRR AL Y ecar di ng to
a first aspect videot inmgenobithe treet e tle wupd eeneldsysteriHoRIOFSF g LA di ng a
perineter, co i Sing: vidi i.0fd - AL [ rgati on of
an act ualdlsBﬁayrsTEéﬁgfﬂugﬁ cf”?ﬁqllsﬁt%iegggliggjt% r%&tngglageap&zg%{éag?s)g% ;ﬂgﬁxggg\% th said
peri met ekeddyedt ateBagid @5 alekdthill for at stald @a@ntafter the (fidhtdepkoypletpdator east
one ready-to-launch UAV to said target zone respo si.\é to rec '\ﬁ: n% said

i nfiltramiabeienancorpriar ionteuse. The air Vehicle 1n%1§§lesoﬁ<élrag§1i %g“g%gsdwz\lc &%st one
UAV to h ont,o .S A hnfid L kation agent; and (d)
at Ieast%gﬁlgy%fl? aﬁérl{a%%ﬁiby?a &?ﬁ?éﬁ%ﬁ%%@%ﬁﬁ'east one sai d honed-onto
infiltrati on aghat kaswnaaVe spftersaiinkludd, i for rexpinple, ihe "MAY " agysfesadly one UAV
and provi di ng data corres"pfondi n ﬁaibd aturgi .and 25tracki ng at | east
one sai d AfsPEERNEHDb and he 'tirain (g 1633% t by H™ | east one UAV and
providjng data corresponding to a |ocation of said honed-onto infiltration
agent 'to enable neutralization thereof. Herein, "guarding" includes, inter
alia, one or nore of watching, sensing, detecting, data gathering, and so

on rel at ?}&@@A%%ﬂtﬁqlﬁwl lqgm_xpect ed and/ or 30 unaut horized and/ or

hostil e angerous 1n rati on agents (human and/ or nonhunman), as

We'3' as rel atiQ@oi@ns46h AEERLRABERE iRRALSK the s @iodédieadhetied foot ect i ng

guarding a perimeter, comprising:
(a) providing infiltration information of an actual or suspected infiltration
15 at a target zone associated with said perimeter by at least one infiltration
agent;
(b) deploying at least one ready-to-launch UAV to said target zone
responsive to receiving said infiltration information;
(c) operating said at least one UAV to home onto at least one said
20 infiltration agent; and
(d) at least one of:
identifying nature of at least one said homed-onto infiltration
agent or nature of said infiltration via said at least one UAV and
providing data corresponding to said nature; and
25 tracking at least one said homed-onto infiltration agent via said
at least one UAV and providing data corresponding to a location of
said homed-onto infiltration agent to enable neutralization thereof.
Herein, "guarding” includes, inter alia, one or more of watching, sensing,
detecting, data gathering, and so on relating to unwanted and/or unexpected and/or
30 unauthorized and/or hostile and/or dangerous infiltration agents (human and/or non-

human), as well as relating to such agents and/or one or more of defending, protecting



agai nst, preventing intrusion by, controlling a |location wth respect to,
securing against, providing safety from such agents. For exanpl e,
step (b) weayotiomgsvise speed-| aunching at | east one readpcrat.zuamnedwsijAV in a
trajectory or along any suitable flight path to said target zone 5
responsive to receiving said infiltragion information The net hod
according to the first aspect of the invention may include one or nore of

the fol l owi.ng feat A). t i red combination: (A Wer ei
Step (b) SEuf PRt ok e Barcobeatlie SRk M EGraREr o Chuoth Rl cai o |

UAV Iaun(i,p&ridig%gm{ysgr&g’ &ch b - one UAV in ready-to-launch node, the or
10each said UAV | auncher configured for enabling each respective UAV to be

speed | aunchedor expopksi stept &) riegeicoinpgses spegdilanchingagti sasti orfcorasdyton. ( B)

and | straRagPAYY PR ERRRrnG® A Rt G iE Sup et AT

per i et ekedpBndveloesdieing 3hikl aiilagi@aiatbraatish UAV to reach a predeterm ned
poi nt on sai d_[glerl neter within a predetermned tine after | aunch. (C

Wierei n step (& tedhpt pewsdigptaitin fitst pemert of thei HentiondpaaincdHleresmTat | east
one of tB?or§8%h18‘%’1>1’1‘&m§1§‘féa%ﬁéé @‘{pﬁﬂé'iﬂaﬁl 3#&@{1‘8&%{&{&&9 surveillance of
e I Tirgénce;” elec

sai d perineter; ectrénic in ronic surveillance of said
peri met er ;(A30oveWhesdn sispdsropmptissairavigiap iatrietstrone fRAY temeherptheac bachensor s;
radar data; e|lectro- optical and/or, infrared surveillance of said
perineter. 5@51 %w]\éiwﬁ?rncc%mwm@mt legst P%Ue%d‘éé%%ﬁ%-feﬁ%hgn e tgetfer at ed
cor r espondi W& 1,05d ' [ b QAR LEGRRS MV 1§ Be lsPecat | east
one 33?(1 UA({/AQPtasgircli(S:‘ﬁé? hﬁ%ﬂg{)&&%ﬂgﬁ%&}ﬁ%%dgﬁ%geggby 1gpeled-l aunchienge of said
at | east onleundedyespordiertoohcc2Bhivaid [Eltralveriefonmetdd UAV conpri ses a

suitable sgisor gGRRlLIULet QhpRigQy! di ng
providing a plurality of said UAV launchers; and
strategically deploying said UAV launchers with respect to said perimeter in a
15 manner allowing each said UAV to reach a predetermined point on said
perimeter within a predetermined time after launch.

© Wherein step (a) comprises obtaining infiltration information from at least
one of the following sources: human intelligence; human surveillance of said
perimeter; electronic intelligence; electronic surveillance of said perimeter;

20 overhead imagery of said perimeter; perimeter breach sensors; radar data; electro-
optical and/or infrared surveillance of said perimeter.

D) Wherein in step (b) suitable command signals are generated corresponding
to said infiltration information and transmitted to at least one said UAV launcher
whereby to activate thereby speed-launching of said at least one ready-to-launch

25 UAV.

(E) Wherein said UAV comprises a suitable sensor configured for providing
image data or other sensor data within a field of view, and step (c) comprises
remotely flying said UAV to said target zone, receiving said image data or said
other sensor data generated by said UAV of the target zone, and identifying nature

30 of said infiltration agent in step (I) from said image data or said.other sensor data.

(F) Wherein step (d) comprises maintaining said infiltration agent within said

field of view of said sensor.



i mge data or other sensor data within a field of view, and step (c)
conprises renotely flying said UAV to said target zone, receiving said

i mge datwoaniigasiiot her sensor data generated by said BAYIDIo10/b@si7ar get
zone, and identifying nature 30of said infiltration agent in step (1) from
said image data or said other sensor data. (F) Werein step (d) conprises
mai ntaining said infiltration agent wwthin said field of view of said

sensor. - - ( Wherein the t hod furfher copprises step. (e). of

nout rai i 2af$on oﬁf@%{Fl& Brmedied ra@éfmﬂ.semwe&&?& @,utr%{i%oeeqf ¥y
conpri se on pdat ti &J}@}' | bhdcZi sai d at
| east one | ﬁ?@hﬁ% iggo&?])lft a%dgr??&gglgﬂ%t%get)%ﬁﬁrmn I %%e%?l\e/gﬂ??dg?@%géﬂcééfg%bl e,

sai d direct ahpushending ard/ennolbitizing paid atrprestsenedniittiohiagent & ditecs himat ocat i on

one or nore.of: manned or unmanne r.ound .f orce manned ar un ned

o bor ne.t of SECREG s Ao A e B OdbBEARoR BRE Semets {BMMEGE sai d
at | east ongy YAY I6BHioRSICHOYBFCl: GRRGS beBhmiidd Qbudd t@tess h@Rné®br (H)

Wherein said at | east one supplenental UAV nay be speed | aunched in step

(d) for supprewsrad siposed threesennd miagead emunmanned peghoyne EmersoPpsanallys r acki ng

instep (I1),: [t aki r.said. identifl [Wely) id tracking,
respectivel );7?“13‘1 ?geﬁ?tsoglgg’n ‘%X%yagrbee\;?ééﬁlgﬁeg%P}é%u#ceﬁgc&fhﬁr?r g{{%ﬁs?‘{pb()%? (J) Werein
step (b) cd@fpri savhagasdid alashimgupplphenial UAW ahy baisgedddaaychbdin stapinch
UAV, each to_a_ di ffpiqrent, respective start location in_ said tar%et zone,
responsi ve (® fPesunlsmeptiogisaid;identiticatnn staorbe ARPT ed tagkdng Bayieh(y a

respeciy ve J : id: e, « of s NN |00 . (K
Regar d%dng f ég?ﬁﬁeg %E&&Eg%lgllﬂﬁg%ctgl %13263? '? 9161 ntgic}%?@é alsgé'%ﬁvh%?rﬁny&g?@;ﬁg d
| aunched UAYtreviduslynemetedim step (b)i nfiltrati on agent in step (c), and at

| east a firgst po&{nieﬁcr)n of a remai nder of said |aunched.UAV.s .are recovered.

(L) Regardifg feaYRfrein Sisp éWd?Q?PPrfSE%lFWQEE‘R)",hl%%rPé‘i“ﬁlifé(t of gaidreyaonf sai d

launch UAV, each to a different respective start location in said target zone,
responsive to receiving said infiltration information, and searching a respective
15 portion of said target zone for said infiltration agent.

(X Regarding feature (J), wherein at least one of said plurality of said launched
UAV's is homed on said infiltration agent in step (c), and at least a first portion of a
remainder of said launched UAV's are recovered.

L) Regarding feature (J) and/or feature (K), wherein at least one of said

20 plurality of said launched UAV's may be homed on said infiltration agent in step (¢),
and at least a second portion of a remainder of said launched UAV's may be
maintained airborne for providing supplemental tracking.

M) Wherein there are a plurality of infiltration agents, wherein step (b)
comprises speed-launching a plurality of said ready-to-launch UAV, and in step (c)

25 operating each said UAV to home onto a different said infiltration agent.

N) Wherein step (II) may be performed after step (I), and wherein in step (I),
said nature is identified as being unwanted, hostile and/or dangerous.

0) Wherein said data corresponding to said nature in step (I) includes
incriminating evidence relating to said nature of said infiltration agent or of said

30 infiltration thereby.

® Wherein said perimeter constitutes a border between a host country being

guarded and a geopolitical entity comprising said infiltration agents prior to said

infiltration.



20 plurality of said |aunched UAV's nmay be honmed on said infiltration agent
in step (c), and at | east a second portion of a remainder of said | aunched
UAV' s maywbeonwi4givai ned airborne for providi ng suppl enemrCaliLion@clo8sry.
(Iv)Wherein there are a plurality of infiltration agents, wherein step (b)
conpri ses speed-launching a plurality ﬁf said ready-to-launch UAV, and in
step (c) 25operating each said UAV to ome onto a different said
infiltration agent. (N) Wherein step H be performed after step (1),
and wher ei R n stV@EPr‘ilp)saldﬁﬂﬂleWaFQﬁS@ tes 4’%}@} % TSR Dei ng unwant ed,

hostile an dﬁg&?&ﬂuﬁld %Ql)ixxﬁ@f%f ec'oﬂ1 ﬁ@ésdfe‘ﬂ@é A GIP T Jr C13 Bﬁi&:lﬂﬂsc}lgmgaélg nature

in step (I |ncI evi'’dence relating t nat ur e
of said i nfinhstailationrn ggenoet mnldnfgsseaczcmnlﬂa{ nf b lctoabphocal zher. eby. ( P) Wher ei n

id bor der ded
and " geopBDt i cAVREFiRI i yeish pF PERrA A EierIR Donadt Gt SrBTEL o sai d
nf 1t 53t T Ong/oVOARL0BSHAERET i ARI0L000R satd Btk a‘@&@cée' n said

perimeter constitutes a building or structuré. (R) Wierein said perineter
conpri ses fBnce, Wair¢ingaid infidtraioncagenic mialihegp anmalmslgemtl &ot examplegiaddip of

Ceady- {01 adHERE CEP T 8ot PR GO0t PRy iyt Elndly G e ekl ailent o % ¢

mnimze detsﬁlgggleﬁﬂﬁaef@@@nbmog@l dinfiltration agent S. (T) Wherein said
infiltration agent may be a hunman agent. For exanple, said _human agent may

be taken f{@nt héﬂ’l@qr@mfaldnmﬁhwwg ageat mgwi het 8 nopthegan agenk ot Sxaggicer |
thief,foreigy A 28R T agent may be taken from the group of: non-authorized UAYV,

unmanned land vehicle, and unmanned sea vehicle. Alternatively, for example, said
non-human agent is a contamination agent, and for example said contamination
| agent may be taken from the group including: toxic, chemical, biological,
radiological or nuclear agents.
15
According to a second aspect of the invention, there is provided a system for
guarding a perimeter, comprising:
control center configured for generating a control signal responsive to
receiving infiltration information of an actual or suspected infiltration at a
20 target zone associated with said perimeter by at least one infiltration agent;
launch system configured for deploying at least one ready-to-launch
UAV to said target zone responsive to receiving said control signal;
at least one controller configured for operating said at least one UAV to
home onto at least one said infiltration agent and for at least one of:
25 (i) identif ying nature of said infiltration agent or nature of infiltration;
and
(ii) tracking said infiltration agent via said at least one UAV; and
communication system configured for providing at least one of: data
corresponding to said nature in (i); and location data corresponding to a
30 location of said infiltration agent in (ii) to enable neutralization thereof.
For example, the launch system may be configured for speed-launching at least
one ready-to-launch UAYV in a trajectory or any suitable flight path to said target zone

responsive to receiving said control signal.



(u)yWherein said infiltration agent may be a non-human agent. For exanpl e,
10 said non-human agent nay be taken fromthe group of: non-authorized UAY,
unmanned weandivegioel e, and unnmanned sea vehicl e. Alter naCirxaetog9/0doss7

exanpl e, said non-human agent is a contam nation agent, and for exanple

sai d contanmination agent nay be taken fromthe group including: toxic,
chem cal, biological, radiological or nuclear agents. 15 According to a
second aspect Qf the invention, there is provided a, systemfo uardi ng a
perineter, conptq SISHP AConging s die 5@59&%@8%};69%@1&1@0@%%@% 3%0%

contr ol _SheiRr i eRNBARERarhiRs (SIS 1Y iRty] Bl EakbRALE' Of mati on of an

actual or suspected i nfgi ltrati . arget zone associated with said
perimeter by a®) Sewlslbunwhesysterhirhayr comppise sy &aast, one a UAYhkehnehyes tesmte diofi gur ed

for deploying at.least .one ready-to-la g\r&y AV to said target ,zone
responsive to I’%%IC %H’éc 1§Frd%?o%tela§li‘ S%‘# ?aMChgimF%ﬁng% eatc}%ar#]?]&ef | er
configyred for QREUBAVNMUe DRilctchAdaid ERSY 18MBHhIBéALin Rt nfibulegdst one
said infiltration agent and for at |east one of: 25(i) identifying nature

of said infiltratowaticedemnpearlamehingeatdeast one seiddiAYesponsive ito yecervargki ng
said infiltratign ﬁﬂg&{co al}stg%&a?ho}nes ?écogl%l UAV.,. and conmuni cation system

configured for providing a one o ata corresponding to said nature

in (i); and | dbpThenr datlasddnngshanUiing may b 3Gifacadd for teingsaitbported
infiltration agent in (ii) to enable neutralizatjon thereof. | For
exanpl e, the | athfeh1E QWP ERVRRY ajargermmpeglithera prdespangd rEnnesithee-at | east

one rqgdy-to- '(@P'Tﬁ@ppéa\éhisﬁd%AV%ﬁﬁéoﬂgéﬁ 8l s@ﬁ%x%&r’étérﬂ%ﬁn&%ifwfﬁ ofP@tW, to said
target zone responsive to receiving s 10 Control signal.” - 6 - The
syst em accor di nig ¢perdtioe shidr §A Valsgieg tomdfgurdrefor pvevidingrsemmy datacdssmbéatahe or

ore of the ol Lot og LERunes, (9).tonil o L0, An desled, sonbinauton: ()
sai d control cepigrof VR®. Aore@ahphai GidAMsbAURSERN niBY caOfRe! &€ iRhod east
one acquisition system for providing images corresponding to said field of view.

15 For example, said image acquisition system may comprise a pointing
mechanism for controllably changing a line of sight of said image acquisition
system in at least one or azimuth and elevation.

(d) The or each said UAV may comprise a GPS or other positioning system
configured for providing geographical location data of the respective UAV

20 according to a pre-known coordinate system. For example, said location data
may be derived from said geographical location data and from knowledge of
the line of sight of the image acquisition system and from knowledge of an
altitude of the respective said UAV.

(e) Said communication system may comprise a communication module

25 comprised in the or each said UAV, each said communication module being
configured, in operation, for receiving said command signal, for enabling
operation of the respective UAV by said controller, and for transmitting sensor
data provided by said sensor system.

(f) Said UAV may further comprise any suitable payload, for example a

30 contamination sensor configured for detecting said infiltration agent when in

the form of a contaminating agent. Fof example, said contamination agent may

be taken from the group including: toxic, chemical, biological, radiological or



5 said UAV, the or each said UAV | auncher being in operation configured for
automatically speed-| aunching at |east one said UAV responsive to receiving
sai d | aurwb 20omassyd si gnal fromsaid control center. (bPpCThe2e/0@agh said

| aunched UAV nay be configured for being transported under its own power to
a target zone within a predeterm ned response tinme. 10 (c) The or each
said UAV may conprise a sensor systemhaving a field of view, in operation

id UAV bei fi d " i di d iated w.t id
hi i1 trati on agBilt aepons PP AlTARSPART O L GR LATGH Sh d
field of view EQfyigxapbiBer BRMle fRASMA System may conprise an image

acqui sition system for "providing 1rages corresponding to said field of
view. 15 For (@k§ﬁ1ﬂ®pﬁgh¢edtermg@ea@qw§ﬁomsmdgayta@lemsmy conprise a

inti h ql hangi line of sjght.of said i
Dot 1D oo ool e, 557 548, LAR, HafRB00 R0, Be Gl utl AboglsfHE Lo
each sai d UAV thbﬂﬁﬂ@ricﬁl@nginéﬂésg@fgr&iﬂlf@% Ft])bﬁﬁbﬁ IO regpesy Bt /Me0bhé gfir ed for

provi di ng geographical |ocation data o e respective UAV 20 accordi-ng to

a pre-known coofddd Aol sgeramd spgpersesiepl e, said | ocation data may be
derived from sai d gppg i I e he |ine
of sight of the& imge ECIE:;G%:1 SI i%’%@%ﬁ??@%@%@y@%ﬁﬁ%ﬁﬁg%ﬁo ’ Sa‘%;%#ti t ude
of the respectifremseoma ahddhbr {rd) atShifdrend hovatiomsatvithnrespest emsaidypetionieri se a
conmuni cati on rmgul e 2 congri sed. i nng.he <gr each said, Uf\V, each sach
conmuni cati on nYAEEE $& APIOSAPIGUS SANLEHES FErRIPYEHE Ut HBLeFIRESai d
commang si gnal , sibRJ1 §NARLd DEnAREabAHRN 0P lahBRng %Slf%ggégﬁ\é@ sMﬁ,\éé B¥asf 8hd

controller, and for transmtting sensor data provi y sai d sensor
system (f) Sai JAYAW miymizastiiesspooepimise any suit abl e payl oad, for exanple
a 30 contam i on, sensqr .configqured for det i n aid infiltration agent
when in the fg(ila(ﬁn o?gaégg%rﬁfogﬁf??ﬂ ?%préfﬁe?ﬁtﬁum%(s&yﬁﬁﬁ%t sai d contani nation
agent may be t@ken THO§stdRe nthydcdiTputidl RE: trdnS%iting GRRMHadr, dd @b @gi cal ,
radi ol ogical or, - 7 - nuclear agents. Additionally or alternatively, the
UAV may be confleasioag of said eeirtio) penjerang seidisentrellfrt abl e payl oad. (g) Said
contr&l center may be renote fromsaid | aunch system (h) At | east one
sai d /§\V | auncher nmay be nobile, and configured for 5controllably changing
its geographi cadcopdifg ttb anthiddt fspe@saretie hoerionl Bagt isopevided sakghtan nor ol
center and said perinmeter (j) The system may conprise a plurality of said
UAV | auncyeHEne iax W?%rf?rdﬁ@wg%aﬁépmﬁﬁ@c g 9f A1BRENEOMIEMS ons wi t h

L?g\eleglt ntgosai?iddl gﬁ%@ﬁ@fc g&lm%rn EELRaSRE L RN P lgefGMS ol Buf@NLdBuaEH T Or
signal; ‘

20 at least one a launcher remote from said control center and comprising at
least one UAYV, the or each said launcher being in operation configured for
automatically speed-launching at least one said UAV responsive to receiving
said launch command signal from said control center, and the or each said
launched UAV being configured for being transported under its own power to a

25 target zone within a predetermined response time; ‘

. the or each said UAV comprising a sensor system having a field of view, in
operation said UAV being configured for providing second target data
associated with said target responsive to said target being in said field of view

the system being further configured for operating the or each said UAV, at

30 least after being speed-launched from its respective said launcher, including:

- guiding the respective UAV to said target zone; and
- acquiring the target, including at least detecting and tracking said target

by operating said sensor system.



10signal to a said | auncher capable of |aunching a respective said at |east
one UAV to minimze said response tine. (k) Said controller may conprise a
human UA'wWoapar@szsn. (1) The system nay be confi gured forcrnamgendsimg sai d
sensor data to at |east one of said control center and said controller. 15
According to a third aspect of the invention there is provided a system for
acquiring a target and/or for providing airborne tracking of a target,
conpri si ng: control center configured for selectively generating a

| aunch com*randT@q I asess mgéggﬁe ﬂWél aép?%&féfa%ﬂn"ream gy rIB%UQ%Pae &bnt r ol
center angofOpthe Shaigtesta)lt6 ARy ac@&%iﬂ%“tv,thé BRoRN a§ReNoSRk dntcdubERlaRei Ng N
operation configured for "automatically speed-|aunching at | east one said
UAV r espofigioedist o recei ving sai d | aunch comand signal from said control

center, and thg or .. h sai d.l aunch UAV bei ng, confi gur r_.bei
transported un %crorclhﬁ g %8W%%ﬁg%ar§g?cg Oiq]i%%%gﬁté?n’ %%?{g SaiP Viug‘%a‘Ii ;%)?’Set%xgtfg)?m ned
response fradiiig an infridder O a eaGictehddte WOMPERITRE | Si Ng a sensor system having a

field of view, in operation said UAV being _configured for providing secOnd
target data asso@i@nlal weripr senfigurcs fatselestiyrin geperating galaunehasamandi ng in

said field of yie e ' - 1C t gu | t he or
each said UAY, Q{%ffa\{vﬁ)spgré%tyé{a% {@59@{%%?%%‘%5%2@{ ?]l %g%\tz:cﬂ‘e%ﬁﬁéﬁsie?@ﬁ{g%éfpg%t ive

sai d | auncher , initiat loediiorgof the gitiudenig thdwestrieefieohé;ve UAV to said target zone;
A e o e et L AL g ot L SR 95! Sothd ARdld Agldpo sl d

10 from said control center, the or each said UAV launcher comprising at least one

UAYV, the or each said UAV launcher being in operation configured for
automatically speed-launching at least one said UAV responsive to receiving
said launch command signal from said control center, the or each said launched

UAV configured for being transported under its own power to said initial

15 location after launch within a predetermined response time under guidance
provided by said system or according to a pre-programmed route;

the or each said UAV comprising a sensor system having a field of view, in
operation said UAV being configured for providing second intruder data
associated with the intruder responsive to the intruder being in said field of view

20 the system being further configured in use for operating the or each said

UAV to detect and track the intruder by operating said sensor system.

The system according to the fourth aspect of the invention may include one or
more of the features (2) to (k) according to the second aspect of the invention, mutatis
mutandis.

25 According to a fifth aspect of the invention, there is provided a system for
acquiring a target and/or for providing airborne tracking of a target, comprising:

a control center configured for generating a launch command signal
responsive to receiving data representaﬁve of presence of a target at a target
zone;

30 at least one launcher comprising at least one UAV, the or each said launcher
in operation configured for automatically speed-launching at least one said UAV

responsive to receiving said launch command signal from said control center;



The system according to the third aspect of the invention nmay include one
or nore of the features (a) to (k) according to the second aspect of the

i nvent i orwormtiaus®1nmut andi s. Accordi ng to a fourCh/Tryp@ciossf t he
invention, there is provided a systemfor 5 tracking an intruder in a
restricted zone, conprising: a cont§ol center configured for selectively
generating a | aunch comand S|gnal responS|ve to receiving intruder initial
| ocati on datarepresentaé ve of i.tial 1o¢ on of the intruder_in the
restricted zone; thelaunchy Ao\%éo foé@ﬁ&gegm‘?aﬁ‘? oo BlRERe! gt aserdidied

restricted Zonﬁtﬁ%dﬁﬁgatv@ﬂﬁl@a féd@fé}rﬁﬁx'e@ré"s,ﬁ&ﬁsre@ é:ent er, the or each said

UAV | auncher conprisin | east one he or éach said UAV | auncher

bei ng in operati d¢ire domthegutiedd’ fcompamngmatsewtIapdsq:mmmuma@tmhswgenatfot east
one said UAV responsive to receiving said |aunch nd sjgnal fr msald
control cent er K, Qn%ranélagr e ﬁ%‘ﬁ%gata ﬁ’f‘%&ﬁ%acopk %l?tﬁrg
transpoyted ungestifytige @Ry power to said initial 15l ocation after | aunch
within a predetermned response tinme under guidance provided sal d system
or according to &hepsvetepy baynafrrhdr penficared for pperaidng dach egell %ﬁldJ amdri si ng
a sensor syste [

confi gured forfgf)?%é%\” %n];slél cc){%\&%erﬁrch eart he&aﬂ%ﬁ%éloggggﬁdﬂ u&@%d?%w?%truder
responsive to iehgciind sasidiRondiek.ng in said field of view 20the system being
further configured in use for operating the or each said UAV to detect and
track the intruder by oper ati ng said sensor system The system according to
the foyrth as atures
(a) toH)( k) accrz}gl%f n%et%zgﬁ? e se g‘ig%poedg?(%g%% ngiﬁen\%{en %ﬁba@ﬁt&?&t{f

n2ut andi stargzﬁbmng latiateq there parfdi d}ﬁxbnasp‘mkmgoﬁtotdweoum dlentange of theefetectien

provi ded a t f.or quiring a target and/or for providing airborne

t racki ng ‘?ﬂ‘m n?% U npri si ng: a control center configured for
generating a |gyn te@r?%%?cﬁ g'tgfﬂ@é ﬁftﬁsagﬁéb%'o‘f%hé hveRES mag}gnaaa@one or
representative of resence of a target at a target zone; 30at |east one

| auncher worepefithe iﬁfgmatss {aéacs(k)cmeo@mg totthe seroné asyiect of he (inyansparmiatis
operat on ¢ nf gured for automatically speed-launching at | east one said
UAV respon5| Gg to receiving said | aunch command signal fromsaid control

center; According to a sixth aspect of the invention there is provided a fast-response

system and method for three-stage pursuit of a suspected target such as infilirators
entering a restricted area or predefined perimeter:

The first stage includes detection of a suspected target by any means of detection

20 (human and/or automated).

The ’second stage includes speed-launching at least one UAV to track the target
and maintain it under close observation so that at least its location is known.

The third stage includes taking over from the UAV by another system (manned -
system or unmanned system) and proceeding with further tracking or neutralization of

25 the target.

The system according to the sixth aspect of the invention may include one or
more of the features (a) to (k) according to the second aspect of the invention, mutatis
mutandis. The method according to the sixth aspect of the invention may include one or
more of the features (A) to (U) according to the second aspect of the invention, mutatis

30 mutandis. |

According to at least one of the above first to sixth aspects of the invention, the

respective UAV launchers may be configured as stand-alone autonomous units, capable



- 9 - t he | aunched UAV configured for being guidable to a target zone
associated with said target wwthin a predeterm ned response tineg; t he
| aunched WO\ oTiapdvilSi ng a sensor and conmuni cati on syst eawfibzoigenesiat i ng
and transmtting sensor data for enabling the control center to 5identify
the target; the system being furthep configured for operating the or
each said UAV and for receiving sensing data therefromat |east after being
speed- | aunched fromits res ive said | auncher. (:)The target. zone nay

r epr esentOlPTOBHIEaHARIHGU AN &hgeo {5 BRImeE W‘é‘?“‘t%‘é i S%rt hneathg

| ocat ed tihek®ntgnd optional ly taking into account the range of the

detecti on equi pnment of the UAV. The system according to the fifth
aspect of the Acooeding tnatrieast bmcoilitie abores fst toorixsh afpactseofftbainversor, d)e t o (k)

ding to th d f. the i t tatis 15 di s.
e ol et S AT R B RS kLT B PR B e By
fast - r gspeAfgess yeddeionang Jreilkashtively, tihnest sbagesa et @by aoniprRed ed

target such as infiltrators entering a restricted area or predefined
per i net erpayload compartiieat £pmprisisg fy@arlas] sebisatiat & iavf/osfcompsisiigedted

econd oy unedte TEATS R oiSL BE MiRed Bnly SR oB0R: HrRi b Efuiligog ' 2 gt

and mai ntiaiget.i t under close observation so that at least its location is

known. The third stage includes_ taking over fromthe UAV by anot her

syst em ( manned*&psdingriut leashanmeliths pheeirsaiosiph srast Hfgheivisnhen thfer

t racki:ng pewd 'ﬁgoi " T Qi ng to
t he silgt ﬁ@%se pecttrag%e't e ?%\?%Ettfzgﬁgﬂgg?{g?%%fElgglno%semolraﬁﬁigh%gb ‘?ﬁg flgéat ures
(a) to (lsratmimabribiaidote/griendsesalistaas petdr baedt he i nvention, nutatis

mut andi s. The t hod accarding ta the si as t of t i nvent.i on may
i ncl ude one o _%ch“%g) ?tﬁSaSF Qg‘f‘ 8?@1%3 'gb&ve ?t%g(tﬂ)sggﬁ @896(‘}%?@8 I?Wé‘h@écaond

aspect ofsykiag ik PMRITHr gl h%eﬁﬁeﬁﬁtiﬁélﬁ'diﬁ%a controlAEKEF, Ai1AehchQydém| east
one of thé above first to sixih aspects of the invention, the respective

UAV | aunchepstrellyy sl eopdrigunisdticns systemd-Tdleonentenlt eantaroiss comiigused dapabl e -

10 - aof providing |aunch-ready UAV in an .aut ted nner. W t-hout. the need
For hdtabeniepdd sl Shedaf RS¥one e SATRAES, MERRP ok B8 dhbl® e
to sixth spgskeddhfildagon By Mri&ont ResocREIERIh Viee AW GeBY oR€ o Aidtd gur ed

as general | 1y aut ononous sel f - powered, untethered
infiltration agents. The launch system is configured for deploying one or more ready-to-

launch UAV’s to the target zone responsive to receiving the control signal from the
control center. The controller is configured for operating the launched UAV(s) to home

20 onto at least one such infiltration agent. The controller is also configured for identifying
the nature of the infiltration agent or the nature of infiltration; and/or for tracking the
infiltration agent via the UAV(s). The communication system is configured for
providing data corresponding to the nature of the infiliration agent or the nature of
infiltration, and/or for providing location data corresponding to the location of the

25 infiltration agent being tracked by the UAV’s to enable neutralization thereof. A
corresponding method for guarding a perimeter is also provided.

A feature of at least some embodiments of the invention is providing a method
and system for guarding a perimeter, which in at least one operating mode is essentially
activated only in response to a threat posed to the perimeter. Until such a threat is

30 detected, the system may be operated in a passive manner, i.e., without the need to

launch a UAV to look for new, as yet undetected, threats.



5 vehicles. Additionally or alternatively, at |east sone said UAV s may
conpri se a payl oad conpartnent conprising a marker, such as a dye, and/or
conpri si nyoany/msidt abl e devi ce that nay be dropped ont oprChaLiae/g@857 or

mar ki ng or inmmobilizing the target. According to at |east one of
the above first to sixth aspects of the_invention, the 10 respective target
(also referred to interchangeably herein as an infiltration agent) can be

static/ mobi | e/ airborne/ground based/ wat er based. According to
at | east @%PES@MHE?@B@W&‘%&WNS of the invention, a system
is provided fan @das f BEHedtBRAr hoBh®htion AGA WelisEghawGoAiaydbe eaflbE&ont &1 | aunch

system a controller and a_comruni catjon system _ The control center is
conf i gur yagtise, embedimentst Willgnew deressibed; bn avayrefsinipiimet apdle Pilyng

infiltrat] | i . r cted infiltration at a target
zone asso‘!gﬁlgféef%fe%e{@tdﬁ%cgéP %@%&Hﬁgngg’nlg%aﬁore infiltration agents. The
| aunch ssyst emFig. ¢oseheguticatly fitlustaep| Dyysign aoeordingntor & embddintent afinkhr UAV' s
to the target. zone responsive to receiving the control signal fromthe
control CBRE®D: The controller is configured for operating the |aunched
UAV(S) to homerigs aNkRail od BABSABR UYWAY MhinhLat | on agent. The controller
is also configured for 1dentifying the nature of the infiltration agent or
t he nature of Figf3 iltustetenm embatfimentfodia A¥cki ng the infiltrati on agent via

the UAV(s). The c ication systemi onf.igured for providing data

cor r espondi ngr}ﬁg'?ﬂg‘gﬁﬁ?ﬁ?@ eﬁ@&‘qff‘f’??&rgﬁ!\gﬁw& ht or the nature of
infiltpation, ©\eds sdhehRticAyaMidiang ah%ﬁ%ﬁdaﬁﬂn daihe cahiRSPOEFRIIL O the

| ocation of the 25 infiltration agent being tracked by the UAV_ s to enable
neutral i zat i orFightpedematigellydHysestss napther applipasipnfa theurabefimgntpigégilmet er i s
al so provided.. A _f. u of a ast .. odi ] Ofe

invention is pFr‘lg‘v? %hﬁgaégﬁétlgﬁ%ra%ﬁ&kg@g i 11? %{rg%goggf?e i ngﬁélh%%tﬁfn% '2r‘, whi ch
in at |east orEigppejchémmitalipdiudiitesssattod! deyordatly soate dmboliyndnn of ekponse t o
a threat posed to the perineter. Until such. a threat is 30 detected, the
syst em mayvEsioppkiga@y sshematigallydilyeraiasfrwriation ef the gnbadigent plFigedd to

| aunchsa UAV to | ook for new, as yet undetected, threats. BRI EF

DESCRI PTI ON OF THE DRAW NGS In order to understand the invention and
to see howit may be carried out in practice, enbodinents will now be

descri be%Eﬁ’)&éﬂ’Eﬁ Bﬁswﬁﬁm‘kﬂ%\@mﬁw with reference to the

acconpanyi ng draw ngs, chematically illustrates a system

according to %f@m\gg% FRRI1 f?)fs,fahﬁul{ig)\bﬁ:fbfsé%v féfoyrdentt kit blBEn@H a
enbodi mrent of a UAV | auncher. 'Fig. i'llustrates "an enbodi nent of a UAV.
Fig. 4 ilfimsts¢emindimentngtthe inventiogd igenemallyodesignited/ 108 uensheises 4 @Phigol @nter

schematicagl.ly.illustra appli,cation of the enbodinment of Fig. 1. Fig.
6 scherratczl%gﬁ%&ii?p#%&%?%ﬁ?e@%%?ﬁéﬁﬁappl i cation of the embodinent of Fig.
1. Figoe 7 schemagbiigalth ¥ig. |2, usdhl Bln@bedd0¥ ReonfRRbd €dtdpesi-pindbhey abadi ment

of Fig. 1. Fig. 8 schematically illustrates a nmethod according to an
enbodi merfnedfAY H80iin ¢ Artpwated Fiagnerap 49spersh drercriyilg a canfrpleamprgaksignal

variatio o OcIo E&ean%nﬁﬁg i a0 tlau?lf:}:\egi o & configured for operating unattended. In the
embodiment illustrated in Fig. 2, the launcher 300 is configured for speed-launching one or

a plurality of UAV's and comprises a plurality of launch housings 310, each launch

25 housing 310 housing a UAV 400, which in operation of the respective launch housing 400
is in a ready for launch mode (RFL mode). In alternative variations of this embodiment, at
least one launcher is configured for speed-launching one UAV and comprises a respective

- launch housing. The launch housing 310 further comprises a suitable launching system
(not shown) configured for imparting a forward momentum to the respective UAV 400

30 sufficient to enable the UAV to become airborne and subsequently be capable of

maintaining flight under its own power after exiting the respective launch housing 310. For



15 DETAI LED DESCRI PTI ON OF EMBODI MENTS Referring to Figs. 1 to 3, a
mul ti-purpose UAV depl oynent system according to a first enbodi nent of the
i nvent i orvwogenausdoly desi gnat ed 100, conprises a controlPCTantoeo/0@8Y and a
plurality of UAV |l aunchers 300. 20Referring to Fig. 2, each | auncher 300 is
configured for speed-launching at |eagt _one UAV 400 in an autonmated nanner
I n response to receiving a control command signal to do so, and thus each

| auncher 300 is con ured for operati In the e

1 st - o SRl Aot d b B Sonthet 10 R e RGeS sl ni ng
one or a gyluatls gné%}naH@\\ﬁyﬁraﬁHQ hihis &asfic, Hﬁé&hﬁhbzﬂ%r Bthel AHREINARUSI NS

310, each l'aunch 25 housi ng 310 housi ng a UAV 400, which in operation of

t he respecti veln dtﬂmvhmamsmwﬁsembmdmma&y lamchllmmg ?ﬁr@d@ee RF)L m)de)

In altern t|v% Li ns o% this enbodlne é t asth g unch

conf i gure ag e CI um:eﬁ HEHRE *UARREIE oﬁ]ﬁ?' PG ;%e feSI\’/eeC 1V‘?‘;mnch
housi ng. TAY 40duhekibRUBH REnddlk) the ki€ RagRARKE EI@SJ M@ulltsallﬂh@nﬂ@wacmt ng
system (not shovvn) configured for inparting a forward nonentumto the
respect i v&iQ\ha dgmsh hepsing 31%Arder és eMamgraver melopayample fec Ui &lay BeFne and

S Ubseque”ﬁWL%T@Ep&bdﬁ%T@L E%btﬂh@és” %rlxgéﬂ@mﬁ%%ﬂl%fy eyl Qék%r((e%‘;t er

exiting the réspective I aun ousT ng
| aunchi ngoslgtztﬁmstadﬁykeb«a“fsystﬁms)ured for I aunchl ng the respective UAV via any

sui tabl e pneungti c, pyr ot echni c, .el astic, nechani cal or_other
arr angement . "The (farq‘i‘ g(ﬁ]n dtthee " cPmriges 8n§m@ ley ppramupsHnaYem (19> | aunch

2 Jogij[ ng)n Séb%b;gfﬁﬁgudt% Qéasfé ) rr_x%e{fseiaég tﬂ?%ce%ﬁﬁg? bohfafi® SI3AAL SEhNitéd HRAREHRRL] L O
center 200. In this embodiment, the communication system 350 also comprises a
transmitter for transmitting signals at least to the control center 200. Furthermore, the
launcher 300 may comprise a control unit 390, such as for example a microprocessor, for
controlling operation thereof.

15 In this embodiment, the communication system 350 is wireless, for example
operatively connected to the control center 200 wirelessly via a radio transmitter using any
suitable radio band, either directly, or via a system of relay stations and/or via satellite
connection. In alternative variations of this embodiment, communication system 350 may
be cable-based, and is operatively connected to the control center 200 via a cable network,

20 or is based on laser communication or fiber optics, or comprises a combination of different
communications media, for example.

The launcher 300 in this embodiment comprises a pointing mechanism 360, which
is configured for enabling the azimuth and/or elevation of the respective launch housings
310 to be selectively controlled, thereby providing any desired or optimal launch direction

25 LD for the launch housings 310. Further, the launcher 300, while in use is typically
statically deployed at a fixed geographical location in this embodiment, is readily
transportable to a different geographical location when desired, by means of trailer 370,
which can be pulled by any suitable vehicle, for example. In alternative variations of this
embodiment, at least one launcher 300 is permanently deployed at one geographical

30 location in a fixed permanent installation, while in these or other alternative variations of
this embodiment, at least one launcher 300 may be self-propelled, for example affixed on a
carrier vehicle, which may be, for example, a land vehicle, a sea-faring vehicle, an

amphibious vehicle, a hovercraft, etc. In alternative variations of this embodiment, at least



5 UAV 400 therefrom for launching the same. Rather, the UAV 400 is itself
configured for exiting the launch housing 310 under its own power - for
exanpl e twe A48y have VTOL, STOL or V/ STOL capabi l it PeS/ILZNGON@BSTRY
conprise auxiliary power packs (e.g. rocket assisted take-off systens). The
| auncher 300 further conprises a suitap e communication system 350, 10
conprising at |east a receiver for receiving conmand signals transmtted by
the contr N th| s. embodi.nment ,. the co ni cati on system 350

al so corrp(ralhggagﬂgl%g %éﬂ@on%s LPEFOTESIC £ PO IP\%PF{?}}?QJSQ > GRS Perpanepl: poIpng e
control C@ﬂééﬂecﬁ@ﬁ’,.atl'_ehwttrﬁ@ﬂimbﬁlelhlhﬁhél%ﬁﬁé(:her 300 may conprise a control
unit 390, such_as for exanple a mcroprocessor, for controlling operation
thereof. 151 n tihe sla\érﬁb@dﬁggrﬁlrﬂmheommmm €4S @n 81ys tagher3Saitdtde vilobdless,

f | t ted to th t 200 | |

2 rad ot PONCRTPRaY ET AGUAN sty ereabive: blhis coalewed qa.o?gé?mg?sio? Via

a_system ebmbehiyisit G030 dhfla bl RAREbbide? c&ﬁé}r@g&d%@mg ahdeggnat | ve
Ca

vari ations of this embodi ment ni cat1on system 51 %- based,
and is opﬂﬁageiog@l)bﬂcdmﬂm@neﬂ th@rdzsp@:tme)ﬁaumdher GeftaecordD tuiin @P&Mﬂa&omet wor k,

20 or is ser .CO ication ar fi 0 or conprises a
conbi nat i %ﬁé‘g’%“ 13ff ¢ SRTIE, i T8PPI aPRSA P 5Oﬂf g’rayg’iﬂ’?fﬂ”@me Reauahcher
300 in thisd adyedidBRlcobRFINEhRE 0@ bP QeRbARY WRCRABE SH3n3H0 the Vi)
configured for_enabling the azinut hpgn / or gl evation of thgvér?elgiged&aivve

| aunch hotfspoqgibl @Pbd?@%@@éﬂ%@ﬁhwéw control |l ed, thereby providing any

desi regyor optiypal GLLo D for the |aunch housi

Further, the | auncﬂwg%td%%f eCllleE 3§§é “if%eid %F OPCIBYLg & p ‘E}g’@@ﬁ%oyed at
a fixed gmagmea,pmﬂmt themead fopany grotukd @e@rmcgﬁmar&ew gy be petivided ifoangmer t abl e
to a d|fferent }garaphl cal locatiagn when desired, by means of trailer 370,

whi ch can f9,{me, 1y AAENaRGE f‘%ﬁ@lfb]ém@mebquwm@ﬂ&%ﬂ@ lappehen 30 foat i ve
a2 sty oot vl hagely O JAUIRT 0 peLgR Y

depl oyed at one geographi ca atiron 1n a rmanent NS
whi | e i n suiteble Cmntrabsllgaalsajﬂhsrerﬁmuﬁcmﬂlarcbmdl@etﬁemom h| s enbodi nent, at |east

Vehi ci B whi chnRg EO BB FBat N o518 v GImen ahedlasieh Bpriie b cl .
2%33}3%2?@&%? foggﬂsih%nMﬁpB@&V%r@&Eh nfal Ge stofedPbrdeBS AR MEMYAL)idly fNFe OF thi's
launch housing, or may be stored one above another in the launch housing, or may be
loaded one at a time to the launch housing using a suitable loading mechanism. For
example, referring to Fig. 4, at least one launcher according to a different embodiment, and
20 designated with the reference numeral 300", compfises one or more multiple launch
housings 310' mounted onto a pointing mechanism 360', and also comprises control unit
390" configured for operating the communication system 350'. Bach such multiple launch
housing 310" comprises a Jaunch tube 320" configured for speed launching a UAV, and a
UAV magazine 370' comprising a plurality of UAV's 400 in stackedt arrangement, and
25 configured for loading each UAV from the magazine 350 in turn to the launch tube 320
after the previous UAV has been launched.

Referring again to Fig. 1, the control center 200 comprises a suitable command and
control module 210 (CC Module), which in operation may be configured for processing
intelligence data ID and deciding whether or not to launch one or more UAV's 400, from

30 one or more launchers 300, and in which direction and towards which particular target
zone. The CC Module 210 in operation is further configured for processing surveillance
and other data provided by the launched one or more UAV's 400, and for passing on such



WO 2011/ 048591PCT/ 1 L2010/ 000857 - 13 - one |auncher 300 does not conprise a
poi nting nmechanism and is permanently pointing in one direction, at |east
rel ati ve wo 20h@48muncher base. The | auncher 300 furChar2ccen@sises a
GPS or any other suitable global positioning system and furthernore the
control unit 390 is configured for og%qti ng the 5 conmunication system 350
to send a signal to the control center 200 advising the sanme of the

geographi cal .position of the respective | auncher 300 accordi to,its GPS
 ocat i on. SYYHERHRAET § dalaioclog STl grof R eSolpeiseEt; T TReRbHers 30b may be
det ei m ”eﬁﬁﬂm&{p:ri\ées @ﬂﬁtaBE'c%%@ﬂuﬁdﬁtiérh%s&ﬁf‘%(? 'corl‘cﬁgx?éigé a2f88st BVr-pEHREANE

such as for exanple the ground crew responsible epl oyi ng the | auncher
300. 10Af foertratepittygrenommande sigaalsn chethe 30ndbersc 308.i furthid ewbodpentattherg i n an
aut omat ed_pmanner . vvittgou& é%g need. f or anX‘?{gr ound .crew. Aﬁgr o%?d tcthew may
be provi dEFFPBIAIPR FIED 204 HEC POPPTSEhATFC Y shaPEEHYRE 253 TP B4 /5P htrent |
but oper akinheR300.urthaHnGBehe 88fof Bdntdr 200 6othpiikel AROABSRE 200, s 8cHMVoS | S
general ly autonmated and responsive to receiving suitable control signals to

this eff e@empleghmicHpressaion.dpr eaatrpking op@atiopshereathese or ot her alternative

vari ations of hj | C ' Y. S nch
ol il o oay o ik ETBAALTR ne WG ARG ARG BROTYWREL T, Lo 00

| aunch hoysratigely aonn@yedd® bt daedhan80@bdnekssnaiheradio tiahanitiatinsghg baysi ng,
or may be | oaded one at .a tinme to the |aunch housing using a suitable

| oadi ng nBEAARITEHR bRk eétg%rn%‘lff‘éﬂy»r@f‘é? Ri e Pirelgy sz@%oaf apdaviacHEiEncher
accor djgn s ditff TR R L e s '@Hﬁkﬁ : WM rence
numarail0 gc(%ﬁ?ﬁgg'n%ﬁﬁé%gﬁ%ne ogbnoreﬂn?m@?lt P%&gg']?g%nc gtllf\é? %?}Stsehg%gﬁ%}ﬁunt ed
onto a podierablechanels hahis oper36@ily camnectal ®dhalonphes 60 vond cable netiverk 333

configured for erating.the comuni cation syst.em 350' . Each such.nmultiple
aunch notisthty BRGSieamgi e TROTUR wues S EOlgRe1 of SnPUR e e

| aunchi ngoraokPisesAEndiddAvh FREFE IR oA i i GASR h&difl Gofexphdpleal i ty of UAV' s
400 in stacked arrangenent, and 25 configured for | oading each UAV fromthe

magazi ne 350' The cantolt genthie 20Quirc in t ariseati®ROfurtifer e¢ondigarasr dwii gessiving/ has

been | au e (SN into Fig. 1, the contraol e cl(ﬂrprises
a sui t%bﬁgl{%@%%an%ﬁé%g’ g%‘??‘%%ﬂ dor’r%)dlﬁll %effdn?r&go%sd&?é)ﬁt%%’c uc|ﬁ!(r%i('?lt§per ation
may be conhy guheld f aispaotat kesticigof NtLeLdtitharic s datrad tdidundndesal/ei mgkwhet her
or not to_launch one or nore UAV's 400, from 30 one or nore |launchers 300,

and in whiteh dafareey instpdgrymasviaiclizengs, & qyampleceisarversad Yol thefield i cC
\bdule, 230t 1sBRE Lo e e SIRIADMESS HOLoREASERS) IR Lonce
passi ng amddozkion of hé suspected target T. '

20 Where the system 100 is used for guarding a perimeter against infiltration,
wherein the target is an infiltrator, additionally or alternatively, breaches in the
perimeter (e.g., a fence, wall, etc.) may be sensed optically and/or thermally and/or by
sound and/or by touch/movement and/or electronically, and data indicative of the
breach is suitably transmitted to the control center 200. Additionally or alternatively,

25 human intelligence data may include data of a possible infiltration at a particular time
and/or place, and this data is suitably transmitted to the control center 200.

Additionally or alternatively, the control center 200 may comprise a receiver for
receiving satellite intelligence data from a satellite network 492, for example satellite
image data (visible spectrum, infra red, etc) of a particular target zone at a particular

30 reference time, and this image data may be analyzed to provide such intelligence data to

the control center 200. Additionally or alternatively, the control center 200 comprises or

is operatively connected to a suitable sensing module, for example any suitable SIGINT



surveill ance and ot her data and/or analysis thereof to another party. The
control center 200 further conprises a suitable conmunication system 250,
conpri si yoaniles®t a transmtter for transmtting commeau/1s20g0vedosst o t he
| aunchers 300. In this enbodi nent, the comuni cation system 250 al so

conprises a receiver for receiving signals fromat |east the 5 | aunchers
300. Furthernore, the control center 200 conprises a controller 290, such

as for ex I m.croprocessor, for contralling operation_ thereof. :
In this e oaﬁr@ﬁfrfteﬁcﬁ@m@osﬁgﬂfﬁ% Etquyé’%é’t‘@% Q‘S%a?tsor’\ﬁ/iqfém&%mﬁ Bedgganpl e
oper at i vehyd £ 0UMDIEehddalet he | aunchers 300 wirelessly via a radio

transmtter using any suitable radio band, either directly, or via a system
of relay stati &d&itigpdihor aliemageploalthd cantrobeantan 26@ comprises n saitdbde dettdtion

variation " i t.. C ni cation. system 250 nay, be cab) e-based,
and is opgyr%?’?%‘? ?”@g%%g‘ @ulp{l%e’?%%%cﬁgﬁ%@%% %’Stﬁmcﬂ%y?f hROFK, or
i's basetl grouhdbesedcburirunptatysem) dpehekelpRbikstea thasls i MEctmyial ke means
of communi cation, .or conprises a conbination of different conmunications
nedi a, fthEWaarﬁ?ﬂ“éc.maFH offt qpeTation preund tlgeqnirol eentsp @PA endder Frovndnae or

confi gur eghof : [y L:nt ' . ol do _so.in _gne or
nore for m;.o f%dc%%?tﬁll g{)}f&g’r %ﬁghlghaeg%%lgglr}%qﬁ&eig& %}dg‘f) S%“Zébgs @%re%ﬁog“ad F%Sc?gti on of
a target elheito-opticisystemsinap e providdé firirhdar amdtape ther@dk. Such data may incl ude
human intelligence, for, . ex | e ervers 490 in the field may spot a
suspected tar gﬁ’tﬁ’ﬁd_ %&%ﬁ%rcgﬁ%i %iﬂ &0 &g forme of GRe 08 ER ANBEN 200 of
el pal endubeoailan: Rbbiig BUBRREARNLS AR TncRBUIE Bt I SUSGEML 100, | S

used for guardi ng@a perinmeter against_ infiltration” where et is
an i nfi | t Waether, to darh pamen there srid AV A Brirvan predrymoreiaaches. The doheolpe 250t er

(e.g., a : I tc. e sensed _opti cal.l nd/ o, .therpmal |y and/ or
by sound lfg%%% %FSt\t{;@e %%’h O&%\?@%ﬁﬁugﬁﬁ?@% g}eecé(gsp%r}pw?%vagﬁlde aaq gad

i ndi cati vfarmhn&}hﬁitbf@pgwtdgsp@@ﬂula@bjrgeﬂ ransmtted to the control center 200.
Addi tionally Ornnﬁl ternatively, 25 human _intelli %‘ence data may include data

of a possi bl e innlieratizg vamatiops af gais embadiznent, ithe CihNodnlep? Memay dndutlni s dat a
IS suifa i : C r nt er g itionally or

Al tor i ey A E TR e sk R S N P decopiasdo B

r ecei vi ndawwhelf hiliAV bated bh ipgeneaidad parfhewisa satel lite network 492, for

exanpl e satellite.i e.data (visible spectrum infra red, etc) of a
particul ar tar%e&sz%ﬁg‘)d&?ﬂ}% s qongl senteso2Q0otseitch geographicallynigredh pigtie mage
data may ]beidnalt Y&8Ch R g RpQYS: 11 LE SRR 0 et o!
center 200. Additional I% gr é teréllr%gitq%%F%Ati{vﬁg&g%ﬁggémseeﬁ%%?ug tf:lgrrpri ses
or is opevatphesnier 200 meythedomprisedsin 4 aobie pletfsinng fopehdngnle frafispexed1py e any
sui t abl,e 2011/ 048591PCT/ 1 L2010/ 000857 -. 15 - nodul e for

inter (t:}eptl})?éna% lé\)?_ %?4%1\1“9%1? Peo%’c (faﬁrh% yf%r ﬁ@?éﬁ%@wﬁg ay %Q?Qerg’ﬂ yehigie)nde modul e
and a COMehElomasiibg for examphtlishi 98@LILYa - RlAEFRRIA UG ladhhlth Lo center
200 conprises a suitable lél)et ection sy>s/% er% 27(%6‘(’whi ¢h r%fg) cgbrp%rq,lg@g?’gfor
exanpl e, HeveGTaliapiceor fatierample casrivchibipasonacls uindahe eerfer2(9umay basmthted ect r o
optic sy ively connected thereto for detecting a target T within
a parti cﬁsg)ﬁ}%eggﬁ%@%bf operation, around the control center 200 and/or

around one -or Rafereingddiigl nakh 208 €MV M0 ILionfiguRd AD 8 mofftethdrbk chisiagiar

syste d/or ground based el ectro-optic systens nmay be provided for radar
cover gg e %ﬁ%épé‘d}% a Sfeﬁral@}rj?i 4roaips EAteERICOmPHENEE Ivast aneseRIQ sysfemsonfigrédr m of

one or ny YRR, Fou [ r | Vi .analyzing.the
af or esai df%%ﬁ%}el | i Ség%ééggg%%%ﬁldﬁgt%dég% @%I%SF%{&%Q? tﬁggllé’w 3#3‘?18“% nor e
sai d UAVembodinomg the sermsoresysaunaneties 4 B6itabininghdgesysRo04 10yordaiedtfot he
human control.l er. te)‘é hi.ghl i Qrgc}l n&[t he. cl osest | auncher avail abl e and ready
for | aundPYiPs Pespelific:d Vifegastreapy imhe yisily spectrum, and may be further

configured for providing corresponding infrared images and/or comprises enhanced night

D)

30 vision features. In alternative variations of this embodiment, the imaging system may

additionally or alternatively comprise a Synthetic Aperture Radar (SAR) and/or any other

suitable sensor system.



In alternative variations of this enbodinent, the CC Mbdule 210 may be
fully 15 automated and thus conprises a suitable conputer systemthat is
conf i gur estof2or1/d4g89ti ati ng a | aunch of a UAV based on pr ed@&tezom/meds7

par amet er s. In this enbodi ment, the control center 200 is at a
geographical ly fixed, static location, at |east during operation thereof.
In alternative variations of this enbodi nent, the control center 200 may be
conprised in a _nmobile platform- for exanpl.e transport dbg%/ 20 neans of a
vehicle (e.g., lkimageg sysfempd0 maniceeariss 2 suirble camen, prelaratdy apglegtrpnic

vehi cl e) ,caﬁfégaﬁ;ﬁ Bl SR R TRY URNRL & sbiliAR paMG! Sucndasfp-far | ng
vehicle, an a I'bious vehicle, a hovercraft, etc, o or exanple carried
by per sonmaipensanfbr tviteatoarde an@his pryideestabieinadgesitoahs conttod perertA 0 evia

Referring to Fi.g.. 3, eac id UAV 40Q . is canfigured as a _.non-tethered
Vehi ¢l e erBaEEionspRRge 20 fhe A doN PEBRR LrUrPl HeRURGR S a: | east
one SensOofhigl ShAMbE UMdnGAlF hoerdd€ 8 tudiOpowdad)| &8 13bEAr BRL exMuipld, Yof he
sensor's field of viewF to be 1dentified. I'n this enbodi nent, 'the sensor

syst em canpyidingspoavesesd flight and/oral§TOL cspatikin ta 1Be SNV .i Ryefeeably, dhe pregingli ng i n

real tinme_a Vi stream.in.the visihbhle spect.r a Y £l

cont i gur S P ThBRAE = Bl sty ARRD e rfbe™ Ry Sp kIR <

enhanced azirglith a3d alévation of @al e dysted] UBY RAbE \selestiiciyatdmdoled)f thértbbs

enbodi ment, the i magi_ngll,syst em rraéﬁaddi tionally or alternati velg@corrpri se a
11

Synt het i Prayjdingape dreisading shrghtdh@Sdfordhsy/ineaging sysigmy e agehingt fidd et em -

16 - . . O 1 N )
pr ef erlgblric/g%E QW& ?"2%&6@%2@ ydo%%‘%? ngé rt‘%%ﬁ@%ﬁ?%"@i a a
st abi | i zimapnifictibay, andoicieldsoftvieve (FQFEN SatteinfaingWybiemt arnwel knovania thdrus

provi de stable inmages to the control center 200 via comruni cati ons nodul e
420. The ¥AV 400 conprises a suitable propulsion unit 430, 5 which may be

el ectrically pouREEHls t1Pbnd HElcPAWRE Ghlvenfbn, AnBX AV doo! Ahy B BARIE
provi di ng powered ﬁilglghtnan /%r VTOL cegpa%i 1ty to the yUAV. Pr e(?neidgfbl y, the

i magi ng systdeni¢0-EAN]sy fg esaraplp dhentMnguie t REV sprodicad Wiilerheli Aerospatd gur ed

f bli th i mut . el ti f t . i. 10 to b

sel cotivaRuTAGrge: AcREoRy® Bt dms: e dEerien i i volobarghfe (Lo
for the iyxBa RAary)saitdlk Widii Ay, feed: fht Hidepd fadfly ok URLs, peSRlucktby her ,
the imaging system may be configured for providing a variety of

magni f i cdsieelnderosneag brdusiries Biesl, &rasl. segordimyyo agilds aspeghPhge syenton the e wel |
k [ t i.ng. t cof ' 1.0ny UAV
400 may BA BN gy, bs hy T ARk TREORY 8 ol PETHENNANAD: (o

UAV, pr odushidedy [sdchdlrodeico spseied btdl IRelskt ries Ltd, Israel. According to
anot her aspect_of_ the invention, the UAV 400 may be tﬁg&gg on any suitable
agnc

mini - BRv' s, forheeRANptY i sanitgurelcips beingiapipmytic B bHTsRECHYS ael

Aer ospac i : I Dg: RERo ;i

i nventi O%oh?ﬂ%%&%bﬁ%kﬂﬁeﬁ# ° gﬁgggdﬁtﬁgﬁé, %%ghﬁifé%%rg%r UA\}qu,eh?gr
exanpl e tdnd/ok h¥s effididf eqectripplophweeth inablesopredtiodef tepacmildiodsysteni &s! bt d,

| srael. 20The UA%/ ég .is.configured for_,bein a?fhomati.callg/ | aunched from
its respdWiBS HBuSTigoR Prginer! syriemt foF SraRle FhREaEBESYS PR GHl EH t he

respect i @nldihidiiBnd moliel4hedafRA4AN thdenitlihdt &Ath Bb&GHVE &Rl 1aRAMRF O
enabl e operation of the propul sion systemand for powering the additional

on- bo@fd coyprieessgt 1éast omexsanp AV reRFhyddeg and) stag rhavd edditiom] sddidAY'sdn i ons
nodul e 420.. At least, in this e di nent . each o Jve id | auncher 25
conpri ses%g%lf niloedgs@né/ﬁ% 1%3?@%&@1)?05 &g‘f_mgrﬁﬁ‘ge k Hﬁﬁr‘gﬁs H%v@ﬁa&%‘? “ Ondt said

UAV' s i n ditdmda@t@anmpd/ or is configured for placing nore said UAV's in RFL
node in an aut onat ed manner. Once | aunched, the UAV nmay be steered to the

desi red | ocat i @reilaunghed, thenBAV oy baagtecredgr the dasisddocating iy wHber e€ei ve a
parti cul | 4 Nat tar | | | cher
housi ng g&?}%'r F(?rgeg{?lglh%cﬂle\% %\}?gnag d F%g%i %Sﬁﬁnﬁfggﬁigﬁd {(1)1% "Aé%i}gég‘? @gg

30 still in the launcher housing prior to launch via a suitable communication, or may up-load

the flight plan after launch via suitable data-link. Additionally or alternatively, the UAV

may be pre-programmed with a plurality of flight plans, for example one each to particular




the flight plan after |aunch via suitable data-link. Additionally or
alternatively, the UAV may be pre-programmed with a plurality of flight

pl ans, fovoeramgB®ione each to particular - 17 - predetrermineaodasget
zones, and the desired flight plan is brought on-line in the UAV.
Alternatively, the UAV is steered nan?lﬂLly to the target zone via a UAV
operator 205. In variations of i s enbodi nrent where the | aunched UAV

400 conprised a,.payl oad, for ex | e [ i ng, system or "ot her yl oad,
(he pay| GHEERpIBE Bet ks o Reaid BERCHh T bRUSkEr R B8aATho
opt i onal | yiidrRytivalySthe REA ¥ RestddM RRRER Bth@Rret zone via 4 DANDGSr@G0Q@1 ment, the

payl oad operat or 2_06 and t he UAV operat or 5 are conprised in the control
center 200, ard arietibmscaf dds iembbdimestmbeteothat leanvhed AJAVt 400 aorprised e i at i ons
of the enbodipent, th ayl oad operator 206, and/.or the UAV operator 205,
A B s R R SRR A S

di ff er gntbyapeak 3phb&AbadldPel@F 206,31 optionallylniayt AoSheAO ON WTBpHratoit 403, UAV 400
further conprises a suitable GPS or the Iike, and the conmmunication nodul e
420 i s confi gdpdhist grbadimeninthet palpad rwegtas F08ptdc e VAYaePsaon03 iee UAV 400
to the ¢ r . rmr omgqg'! i may
further ?éra yﬁ%&]‘?‘?ﬁﬁnﬁ}g °8.&‘$°gccte g%l{]&(gg a@:g}? ei_@%} ﬁ} nagl néqééyagltg %m%?f‘%&\?ﬁﬁg 15
respect tarididdngrafche eahbodiinents yist gaylddpefatdr P86 Uid/ort the UMV aperhitoredd6j on and
altitude, and the attityde of coordi nate system Wi fh respect to an

Eart h- bagé%vn%lagﬁaeﬁ néoggletc@m%e%ﬁ%r@&ﬁ agd njgy g lwﬁ%d@@%%&%ﬂmﬁ%d may
al so furthgkiohd ansmt data regarding the magnification of inmage and ot her
optical paraneters. Wth this data it is possible to then calculate the
position and tlhulsistehbodmogt,ahbiUdd 400 Gatliconofipiisds ar exspbletGER ot thetlike,

af oresai d t h- based coordi nate_syste of atever. object is in.the field
of view ﬁ&até? Cren .Oﬂgmg@g? é‘ﬁﬁdi@?&gm‘ad. i %rﬁléWPhé ﬁ'teh%eoéfﬁ@ﬁﬁﬂf cation
modul e 42@catidn alfsRe ¢V 0 ©CkhE @bntRY Qehd RO0) F@Mdrnbatthd Bordmlidickiin t he
respective UAV 400, for exanple an IFF or I P code, so that data received

from eachnedie #30 miag fudar iwinstob thedirgtion of thepleO8 98 dvpging dysiem 1P vetlps
respectiv \/ - In_gne appli L on . .of fi enbodi ment , ...
ref er (ril%ngrgstpgér—tlogd%‘q‘f} C?(?{gm E?sﬁ gtﬁﬁni@%g iogthceo[%‘%‘i@gmeeﬂgﬁfb r&{?eacg?lf fﬂi\%%lluﬁlg%% guar di ng

of a par tanduh@bttpeld dBt®idinhielsyqxampCs wieh engedigo tAEEpe-baed ebodgatd st
infiltration, and the plurality of |aunchers 300 (individually designated

as 300a, 3808, EGBowichewscused divethsepPoywatent oing 1RE ger furiher irangpit dfdanpl e
Sighoﬁ mégcaﬁ&%gghfgﬁggjﬁgggong?ﬂgﬁlag& LR R b8 FIAnREL RN S dARSE ati on
possible to then calculate the position and thus the geographical location (with respect
20 to the aforesaid Earth-based coordinate system) of whatever object is in the field of
view FOV of the imaging system 410,
Furthermore, the communication module 420 is also configured for providing
identification data for the respective UAV 400, for example an IFF or IP code, so that
data received from each UAV by the control center 200 can be associated with its
25 respective UAV 400.
In one application of the first embodiment, and referring to Fig. 1, the system 100
is configured for facilitating guarding of a particular perimeter, for example defending the
perimeter against infiltration, and the plurality of launchers 300 (individually designated as
300a, 300b, 300c, etc.) are deployed along the perimeter. For example such a perimeter
30 may be a political border 900 between the host nation 910 on which the launchers are
deployed and a neighboring nation or other geographical/geopolitical entity 930 which

may be hostile or harbor hostile or undesirable elements with respect to the host nation

910. Each launcher 300 has an associated radius of operation R, which can be understood



depl oyed and a nei ghboring nation or other geographical/geopolitical entity
930 which may be hostile or harbor hostile or undesirable elenents with
respect twotha/de®tt nati on 910. Each | auncher 300 has amCagemao/eiossy r adi us
of operation R which can be understood - 18 - to refer to a
characteristic range of the respectives UAV 400, attained after a
predeterm ned elapsed tine t from|launch fromthe respective | auncher 300.

The el apsed tine may .t hus be regarded sired . response tine for the
DAV Lot dacsieu sanepaun et enen e 4 ¢ ot pRe bl

| auncher Sl1a3RQ4 @he t BBAASEhchRM Qié%%gﬁiv@%un@lﬂﬁ’ 300.0md hspsbotiaher niayshigh t hat
each radi us of operation R (individuall \é}dem gnated as Ra etc.

Rb, Re, .
respect i vl ipeardadrasspdasiiechrpspanse e fersthe SHA Y, éo feacine pertisulsnbsatimobnihiszooc,

etc.) overl.ap. W t he. border, 90 and_al with r her at
| east cl Oeé%boﬁgn?%gh%gwgp ﬁ%ﬁl,’er 00 fp ﬁ%atc?(i?rgﬁl R aﬁggl.%F%.&d nggglﬁ r %{ cent er
200 i s salsgeh liegadaell rdiut & bgedtionaRi @diddallyabéhaisgil bh RearRigt Renstc10 of
this enbodinent it may be el sewhere, for exar@I e_airborne or a¥ sea in
neutral deshesiivelyreriesivatingite theyesperitve kapchses 300p: 30D, 390s; elnd WP STHY he
border 9 - 1S] CUL.I L.oer.af.l igpel arly if
the. bor dare 2k FI AR Sish Qief et Bl U EERSKET ik R RARE B Yer
900 may dtimtaied én Bigf @nce or wal |l 920, conprising sensors 925 15 incl uding

proximty sensqQrs and/ or breachjng sensors, respectjyv configur.ed for
sensi ng proxi M fo%tr‘ﬂﬁe?ts?%qﬁg‘ﬁafé%ﬁ‘ﬁétf’d(‘?%? h&aﬁ%@@f& @%pgﬁlmv fr?lugﬁlse) to
the wabl gndisfboafnst @Q;{rﬁfr%cafe%h'eﬁ, tf&eex‘ﬁﬁl?le aifHin@ of QIMRRANInCAfutraNoiodul e

930 for transmtting to the control center 200 sensor data indicative of
such pr oxigingijorat afpadui nwiyde fetieh datanesddimm Hegpedes 900, for enampladopsifarent

"t or s BIUEHERYBRIGR PATREATAG €5 bvbreer df PuchoRBTaf PR B0 Ly T

| aunched Hawilgach housi ng 310, and may al so be sinmlar to one another in
havi ng the sane nunber of |aunch housi ngs 310 Eer | auncher, though_ in
al ternative vaieabardersO¥ mayi eorenrisodi fmae oredeth MOy FRRBESIHER YeBAFeI® nunber

of | aunc i . £ . or__di - WM -1 he ot her
auncar 3543 PRRpEI oY b SRTEIE oy, BB cOpEROF R SRl D er
may be dighbaméntof hriomidnhsbjat iRf exaapde h@ody of vehice)ns thd whlYjpad ffr seasimpchi ng
systens provjded, and/or in ternms of the type of UAV | aunched b eaﬁh

housi ng Prepchss inrbe [vwalln@pd 2, cospyBsatipn meduis I3t farEansiERg thihe %)&He

housi ngS 3@ A sch S BGNH M. o Ih SOy @gog&rﬁg'y h ¥ucH M@ vER BhpfSenOf

operation assocl at e eac e different Trom one

anot her bet wedn thisecmtbbdiereantall dhntduacler8G00 80 fubstehiidlyapiphilac dbi ore of t he
first enmbodinment, a nunber af. | aunchers 300 are in co ni ion Wit h the
contr o GORER St M e o s DU et B 5631 AT B LoPHare R Cher s 300
are in camEVNkeRhb@By WhdhEliehCan! bl mapalBheZdint @ GRn8he? BPhaving 19 -

I n one net hod of operation of the system 100, demggnat ed with reference

nurer al - 8bOsamdnurebesrafi lagnchl wusings 3 Qgperdaurichers thayeh 1o altraaéenyarighiosent er

200 recei intel.ligenc ata of a.possible incursion Lpfilt j on of
Che bor aet @ogmpuipett Kifh fifhef mad 1BOS g nlinfer SRorbuilngt Bt bRk e 2", 7
sensors 9dbe ofldlraatwivetespect 4 el 14MR¥LEs 300.JinNak Sthef OfFiadas Of this
conbi nation of the follow ng sources: human intelligence, electronic

i nt el 125 gemthodinaent.edach damshervagy bedigisreng from the etler lngehes, pIomldEdn

comand 49kcileas 03 MIBIETa0Ly IPkrhO of BVCRBLORIEALURNGE] b3l L1

affirmative, I's sent out to one’or nore
| auncher $036i8g BoO 0oL latindker, and/dVirstets bfthe aundaedS launcl heusaigypl @ per

'l enentlgl&nicggr 1’?&0, Sa;cel" go 80%1(.) Ac%gr%ixé?y%engadius of operation R associated with each
launcher 300 may be different from one another between the different launchers 300.

30 In this application of the first embodiment, a number of launchers 300 are ig

communication with the control center 200 via wireless transmitters 292, while other

launchers 300 are in communication with the control center 200 via cables 295.



10 signal CSis for launching a single UAV fromthe | auncher closest to the
| ocation A, or if the launchers 300 have different UAV capabilities to one
anot her, wbeolizngsdher havi ng the shortest response ti nmePTTUD20M6v@00BEICat | ONn
A. The particular UAV 400 is automatically |aunched by the respective

| auncher 300 responsive to receiving_fhe command signal CS and the UAV is
automatically flown (by conputer control) or manually flown (by UAV 15

operator 205) to location A with the.respecti i.maqgi ng, system 410 aboard
Che AV 400 sdanprngie phigtiaish of “HP o nib sERRBR Rif PRtk o a
candi dat eninairg1e800SaehreBsriAd alsBlith UGLr 8, in step SMNER @nEaNEkm@t B0t REGOEs has

been acquired, e g@é detected digitally or ot her suitable manner and

: in an
honed ontistelliggachdats o8 p @psBde inawrsien pﬁ@ﬁiﬂﬁrerti,@ntq%hq berget 90Gafca paitigulps 20
f ol | owed | .S] e, 8 - ther thisqddentif] e nts
further ttrgygg:%#g’f %t?ig%o?).gl é’oﬁ)g)}((anﬁfée‘t}lg eés‘r%ss?%s?g’g%erléas?ﬁlgl}{’l%{r}%nh?t%ﬁ(t ration
agent , sf corigixaaenitomn ane iditd de@binatied ofigha fpldvEng i salircker onars intellipéegAl
al i en, smygagl er, _tgi,ef, forei%n troog;l, etc., for exanple,_ tracking of the
target i sTledRpicninelisqiee atelils isuprlpceustcr Hde (e Matter240s maked rder

guard, a éoﬁﬁﬁélgltdecﬁfbnaa@ i80§"wh@{h9$ or {mﬁg? ﬁ%‘vr%g%?f‘e ﬁl?ﬁl%ﬁta{l B thR & fiiaGkided: t hat

the target 25 does not warrant I ng. ot her hand, the
t ar get neopnineard signal Kithwnsennbutl tr sigp 820 tapgebdr nfoos lemalmps 808 fdamgeoous

animal (e.q., . ani_ mal cteed.of carrying rabies or infectio
di !seas e§ ,mgrie I{‘ﬁg Sgﬁ:bggﬁunﬁg%ﬁg%t@ oL e 3o I‘iifsc‘gl’iepagﬁgél':‘e ‘&%‘H‘Jﬁff&;sa
non- aufohofigrae SUAYGrQhuréRR NG AL1L AN HonS B8R 1YERh&! GosebitodRy 1de@$éh Al br f ur t her

tracking is required, then in step 850 the UAV maintains aerial
survei | | dhthe lginchere 380 haverdjerent HAYerrpebilitipy/torraieanethar, tp lewecheniayéng wi t hi n

the fiel view FOV of [ ing system 410. rther t.r i ng can
be nanuaﬁfl%g}boe reg torre i (gé,se ?18% quatg%ﬁ)gat%cg}l hiﬁm#i%%%rr%’f“g r 4@101?; a@%r%atrngaﬁ{(ng t he
UAV i n cdapehed bpthewbspactiRaapanbiosod eiptagive @ syste@thopatabed signd €S 206
(which in at | east, some enbodinent may be the same operator), typically at
the cont rf theHAY isagtmatisadhilewe (Bpetmapuer copBohey msaugt:leBney Yo Va

di fferent_] t4 > I: i t: \/ C rakkon

t her eo1 Vi g&gﬁi %dg)g F%%SW(%@?%E%%%QG @Elgyérsﬁgﬁmvgﬁ ?P(%aﬁcgaﬁgclv?ng may
be aut omet08dcarining e aanakearby arvead sheolocaticmuA tfadbignscoip vdrelidare thrgey stedm and/ or
an el ectro-optical auto-tracking system The fact, details and ot her
data of tHEHFYEE, including its location in real time, may be rel ayed by
the control ceghglatdaiye H%%kﬁ@s%e@ﬁ‘%&%ireﬁ?é. AT GRAN if B FESesUCh as
border patrol, police etc. that are respon&%l e for confronting and deal i ng
with 10 tsudablengener and homeadrorge.che 86, stapr $ffkisrig idreyilibthet terae, raag ¢ds if or

exanpl n suitabl.e gro or such .as. bqrder, patrol oljce.etc.
arrvelado il b AR b i PufgRe R B R B R, BBt LRGE Soked
and r el aygaot. FdrRRapRUNEhel BFRE S & hdn &P MM @Atichetert, f806&ampld AeiddMder and t he
ground forces may then deal wth the target, for exanple by neutralizing 15

or appr elepltiiep Rptpnpdt Errerigh ilegab alien, Toaugplerunbicf, oforkisn feppps.netFwder one or
f J i | . A , 1 H |
ondror s B5eBE Bra@RS of B LS, it TR b TR NG o B Huthe el B ©1 €0

r ecover ecordedguerdaapdigist, e ahlAN et@yfobexdrhsianortiomay eckuiey tigk tie, tasger e it
i s | anded, and refurbished, to, be subsequently re-used in_the 20 original or

a di f Pér &Iees PaluaRRY T30k iFRsinge Ecte other hapd, the fRreehmay GFtd RiuBiep 855
o ARG T 0% B o0l sk el gy from

same or a erent 1au n response a suit
comand gshlgeabr two itfakéousuiseasy), diothestateet ntaydeka ngn-blintzhengbatr geb .asThi s may

occur, for exanpl e, en riginal UAV |s damaged, .or when.the_ original
UV 25 | SR BIT I R e L Do Sraemeddid Soikar ers et FOLe i BEkEhg
operati Oﬁrachﬂgsik'(%@qtﬁ@ﬁe%ent fﬁ?sét%f%gﬁtthé’ WV%Qiirrﬁnsoﬁeﬂéﬂ%uWeﬂ%E‘@lof W 1's

moni tored, and the next UAV i aunched such that its response tinme T is
| ess t3partangble iregdniersh by dnaiitaimingothe sarpetrveitlh thehield of giewaFOVUAN. thertaging ocat i on
dat a of thet orzﬁgi nal UAV is used to guide the second UAV to the target and
take over’tP4cki’ng, such that tracking and surveillance of the target is

Further tracking can be manually performed, for example by the UAV operator

205 controlling the UAV in cooperation with the payload (imaging system) operator



30 effectively continuous and uni nterrupted. In a variation of this
nmet hod of operation, a nunber of UAV's nmay be | aunched sequentially or
subst ant ivabI2g110@ssourrently in step 820. This may provi decwul.ioi@bss?
redundancy in tracking - for exanple if one UAV suddenly fails the other
UAV's can - 21 - still provide trackypng data. Alternatively, it may turn
out that what was initially considered to be a single target is in fact a

group of rgets that otenti.al ly scatter in different difections, and
Phus. t ne 2081 P =T Yo sPBonfient mi it B sre s Safavataiy 8 &
there ar @oftdlf deiteen0 LRGRHR dRHAGTEIS H8f bE SlfisRAd MACRITERS: loatitands 5
identified in step 830 as conpri si n? multiple targets, additional UAV s may
be aut om&PMERIMiSAtgs Wit fedU ANdtoreeniral pperatéon Hstaof Ve siiiable ANMVHEAtPRt o

provi ded he first UAV. Alternatively, and depending on the terrain on
which the target is located, it may be possible for the target to enter a
struct sire haviAigrmtivelypliee excltisg maayd bk hantahatad, efiir cexaalpld ibgnmbans efisur i ng

continuation of surveillance is to cover all the e%ts b¥ providing a 10
UAV to sdrijahie edBpiisireA sustep and/or an eleqrompipfiqsbiuly 4AFiGRe SR step 820,

desi gnated as 1$kqRc:84laild d?xdgi'ﬂger A tht *ﬂe[rg@c, h’éhﬁd?ng( BERICHA Flet fidle

reference nuneral's 400a, 400b, 400c) are faunched 1n response to the
command spaynid reGSed drydhe sopenltcentet & hyy desefed|panthiefor exhmplexgrotnd éuedsi on of

t he suspect.ed target T.is.not kpown with certainty.and/ or ere it .is
suspect ed gt aﬁ(ﬁ?ﬂ% Rasrol pelics fig- Eﬁgnﬁr@cﬁegﬁ’nf’gegg’f C?X e 3{”&% Pt ¢ om t he
| ast kqowme fa@zation within the tine taken for the nearest UAV to arrive at

this location. In alternative variations of this enbodinent, two UAV' s or
al ternativel y lnstep 8¢farirackingemaynbe sermipated, foqaxemple vhes tsejiablo@roundst ead of

three. | @or%gsc Qlcﬁaa%enrs%ﬂde ggjggfél%ggée't é% e% 1r\]/$ a't:) %hen%}fat?ogl &et]hle Q%gefgw&dhéshe | ast

known | ocatron of the s e arge or centéered arotn e area where

the 20 sbsgecirgidubdioeicked agibRblyad td deatathd [IReSviapehirdieiegter P00 by diespl aced
by a dinension S fromthe center C of the probability zci)ne PZ such that the
per i met el B the groyng dereeary thsayisalwith tentarget, ifer esmple by agutipizinge| y

(withi s bk i i ' sg) that
the siposre Pl BREM obed ThE BSBY BhcchBhey LETIERSR SomSES
pr edi ct egesonmed tidetliedestxamerh s peectnned)r asPecdit vehiclks did/ecsdaorehic®s i n t he

time period between detection of the target and the arrival of at |east one
of the URRARPIORF®e the shape of the probability zone PZ is illustrated as

circular, it i$sRAEGREIHAV I Yedere@NFod HQnRIOBRPUAV YnZOREHRY 16 ake on
any suitable shape, which may generally depend on the nafure of the

suspect eteaosenyesite, vthsrerisdn damled randi feifurpisherh dotieesubaeqnentlp fre4upgsl inetheai n.

30l n ep..820. th hr UAV' re | aunched, each one to a different part
of thd p L) ?1iq@ft%gﬁgﬁfygheﬁqtﬂgﬁmﬁeg@%w 400a and UAV 400b are each
directed to gemner aldhyr OpRASEEpX8SEFiibt &S steh B tanPBieN TBA V. 24 (BNEhal: be

respectively, of the probability zone PZ at the perineter P, while the
third UAwuepgécylly dgupehedefiomothy sameer pdiffareniclayncher 399 in gsperssrtor he

center C.of.:t e r V r
| auncher I%SBA%% %@ %%Iedcl-g? F%érrlean @agﬁontcagggg% ﬁgo L‘%]%L{e%}r%ggflé Oggﬂgg?‘gff‘lg o]
avai | abi mdyyocofir, R\éxample, whedthe auigidta UM deegedi oroviten tBabiigihslithgvt he
criteria oc% mgj mziggeg thﬁe r_esPonse time, of each UAV tq its designated
t ar get> placks sulzieent Sich op electrical Bewen s maptan Fagips QPEREOYdASISR 358 r ect i on
that thegagekio#8Sstatus of the original UAV is monitored, and the next UAV is launched

such that its response time T is less than the estimated time to failure of the original

UAV. Thus, location data of the original UAV is used to guide the second UAV to the

target and take over tracking, such that tracking and surveillance of the target is

30 effectively continuous and uninterrupted.
In a variation of this method of operation, a number of UAV's may be launched
sequentially or substantially concurrently in step 820. This may provide multiple

redundancy in tracking — for example if one UAV suddenly fails the other UAV's can



observed to be traveling when detected. Alternatively, La and/or Lb and/or
Lc nmay be locations in the probability zone PZ having relative high

pr obabi | iwQ 20f1/d483%di ng t he suspected target there. |f tireTALZpP@Cl8EY t ar get
is located by one of the UAV's, steps 830 to 870 nay be inplenented with
respect to this UAV, and the other twgjUAV' s may be 10 recovered as per
step 870, or at |east one of these two UAV's may be used to provide

mul tipl e redundancy i,n tracki s (i scl osed above t.atis_ mit. is.
& the ol PR ¥erlg ' BRS Mmfell iF 88" B8 ST mal R oo SRARK ° o e
La, Lb, Lanbidereaus Beﬁtﬁ%lé fAFERls inFadtof gloGp of %@I%éwt}@ﬂmyfpotehﬁawj%mr step

e

825" is then inplenmented, in which the probability zone PZ is split into
three sedpctiffeisnblitpetionzyand thpcthe gREltiplonANGY mesacProvidy, traghénanif ¢acteach UAV

400a, 400Q 0g..d ch- e, M _ssi.on i R pective
zone Za, %Baré%cﬁtgﬁqg% ﬂ%@%&oﬁfgégﬁr;p{&efe ?sgéaéﬁ&%ﬁs@?c?%%’n%@&f {ci)’lel %f\lgegqéi gzag
pat h t Batidew#fedual Isjepc83®ras ¢digprisilg nmdspleclaigess, zaldiosslc VAVt mahebe one
conmes under observation by the respectjive inmaging system 410 of the

respect i yaéltm%caﬁr) qunplaedy @dﬁ@méﬂ%go fRilogagen ﬁf*%‘%ﬁ@ﬁﬁai HT9V1§%‘£BY B P8t not
hecessar 'WXWklﬁrlﬁQi%l&P%rﬂr%p%fhdiﬁgoﬁ e TorrfiQTonSHREP R tadgbt USLRET, it may

intelligence data regardin e suspect target 1s received while the UAV' s
are on t Hei possile far thévdargetabaditdria structome heZingrmultipleecxitieyndathe grategyd ng out

their m ssions t he shape and tent.,. of each res tive.,zone Zb, Zc
my be CRANGEE OhTIHER LT B EPsRCy B8 S0 L A aRb S BEVIHE § of m of
the m®sitoAVAs sidvehandesich &ddi tionally or alternatively, if the suspected
target is not detected within a particular tine, it nay be necessary to

t
expand and/ or Iai @thes evaripiéorp pbisiebi $20; esignatedzs tstepa82W uinit Figo 8(@)h dree
possi bi | i . tar vel f e out of
t he proba %(Ivitst E%%r%eeuégﬁf?%%r%%&%%ls \%gga’[@ug’d%og)s%e? elc}e{i&p{a}ln%%@%ge
pr obabi | itb ythe oonfadd istonbly CSX bed i pegtiadedy WhEsl wherMthe egaodilogitiyn ofnhd her way

is to define a new search 30 zone_ Zx between the original peringeter P of
the probaBsRectsd targse TPy nghinewe vathyergedw ped/pheterr bl Jispedied ek paavded

pr obabizl i t I it : earch
P ondhd 6 Mpktod 8fer P ol 5V RGP DU bl ARl R b Ons
necessar {timetkhn farrike sogpesn TiAN td dreivpaothasdbtatiop. Incaterdefivavanagus o€this - 23 -

In some cases, it is i ble to concurrently ha ,hunber _of groups of
UAV s, ed@tPogimeR BRuRALY har WTRarELnBEre snibre TARIS ey b Rgedeg o
probabi | it 2 enstdal oF\ile GASE cdsbs, 1a5pBbaAifORAE PZEmEP b dRARELEMRY s from

one group to another according to specific néeds or requirenents. For
exanpl e, the laskindyen lohationsoflisd/suspeaterctarged Tp obcdnigpbarcund thyeared whete theo a -

was a8 Attt B R BBt ToeR R A Bt & PRekET ol Rl ng &
new UAV tfiord thérckhiet I@iof tthd @eibaBOife zbhe PEY sih BRS $1ieb}3@riﬂh@teﬁi iPveefingd AJAV,
that was originally deployed for a different probabhility zone, to .the

af or esai dhregliiébeyadevhiph ittin sansidgredgiriikely{ppibirea piedpidnast proprbility syligh 100,

the resp i tqle i S b i semoni -
or mcr oﬁﬁ@Aéﬁgeggf}%ﬁ oé%ﬁé?%%%%%r tglr% ﬂ]ﬁ%ﬁ?&%}l ?alﬁ)%%d‘g@ E%Vce hﬁ%\é&%ﬁ eﬁr?r’lilgri ze the
probabi | ittayelifig bed kgovagtpeatiedd onedtinhagéd mayinivne spatdpretspettivangdirectnd t hus
reduces the probability of the suspected target fromtaki pg evasive action
to avord HBdketmedrried bswyesy defesARRar the RiEHEFIHoHE 2SR 0TSSR G dUAV s
may be e [ 701 ; and

U ban ar oae i e L e R M ¥ b1 e
manner, atec¢ssasly son asdiiee pabelsility tdnegmentake @f fugc suitebhe slmpewhehsadet y and
| ower probabil.ity of detection n woul d. be the case with nned .air

veht cf b penetalty i ST tRaIAgE oF T pibPHRIS (irsh Taiiergat: MORTEDRe B s

| ar ger UAMtge BBheRSrdiged where endurance may be required - for exanple
where it is expected that the ground 20 forces cannot arrive and take over

for | GAg peri dusstep 820" the thaprUAEF's apsplaischieil oerchfonete as¢idesant ped, ofdhe or a
plurality_of ,launcher 0 may be vided a or rqoftops.in an

ur ban zorPé?bﬁébl?afye%?g I ,31906{ ?}‘ﬁﬁw%ﬁe‘sggoéaﬁa?%@% as‘thgf’laéﬁe %‘QHF &8t tdp of a
bui | di ng deaeailp@ppoded tkiramties) tatdet PoiNBA.H Yind Wbl @bpegtiesly 2df tA8 YreHabiity
strategic locations. In case of a robbery or attenpted robbery, the

| auncher Z28e Bdoatdhg parimeterals yhiletha ek UdiYedWie ipdirectednly ataygst Rl &4 2t hen

foll ow the getaway vehicle used by the crimnals until a helicopter can
take over surveillance and/or until the vehicle is apprehended. The command
signal for activating the system 100 and | aunchi ng the UAVs nay be

generated and transmtted, for exanple automatically on activation of the
bank alarm system or via a coded signal sent directly by law 30

Y T o



I n anot her application of the system 100, one or a plurality of |aunchers
300 may be additionally or alternatively provided atop vehicles, for
exanpl e Iwo2enfoassdenent vehicles or mlitary vehicles, wirahoreyoos® novi ng

such as on patrol. Wen required, a - 24 - UAV fromsuch a vehicle is
| aunched responsive to receiving the_ggmand signal CS fromthe control
center 200. I n anot her application of the system 100, one or a

plurality of unchers opt.i opal I r ovi cles, for
exanpl e e?fce’ileg"e S/ CHte pe%fg B%-c @‘é ' [ZIIAB;: ay &eglaun“?ﬁeggﬁ 3 sqrac
envi r onmephatheA860 Gr S8orR tcﬁ?fereﬁ\@ jaBRCHERY 300 SHERlOY o cb1@i RNV BFailaBiligf B gency

situation. Waen required, a UAV 400 from'such a vehicle (and/or fromstatic
| ocat i onsUdY&himsadh lavsehetad aqqondu@ ’COl satiséying thevgtiteriangly mpeimizing dhed

responsive to r cel nal romthe control center 200.
The Iaunc’i?&l?oné?) o ¥ ?%agASI V%l?’ﬁ Fp?’}ﬁé be renoved and

re-posigioned Faexh@bR) Ldsad <Lb ﬁ{&;ehm&/ngrﬂ& gtflerbllg Hiel@ioashaalyd gt was
addition to or instead of the i mage sensor, a contam nation sensor

conf i gur eebseiyed aebeeevﬁglga\ﬁwetqc&énﬁﬂﬂﬁmaﬁgelyo&a én@!pr bbrredigr ¢ mahber ous
h |
oper at oa' P9 hSfe nSRANRL D0LE R Bloibl SUERe RAER ARG OPERdRY
agents. Ssusjseceedttar@tatheza) mﬁthe&ysdeeteamgﬁnatoedtewwmna orﬁelﬁel Uﬂf\ér sttpf B ng t he

site of an tac may b bui | di ng .or npl,ex that star or 15
processest ﬁ% 1618??53(?}’1’&}1?%??5‘&“ ﬁQAﬁg ﬁﬁq Qfgl%f %%@égi a%éech
agent sy fl%l':ox%i‘é%f%l ferss 9700 lor 8t E&Eé%%e%ff {RAL b6 'U&V & B bEliseddd provide

precipitation or a ms for exanple. The UAV then usé€s the contam nation
sensor tomubllpleecduraiadcy meretckfn;g w@xsqkméalxb\@, wotiamuierdis at t he target

zone, and to ciat uat Furth rnmor.e, the UAV
may stay ai rbo(slﬁgha ﬁ ﬁ?’e&lﬁg erré’ﬁttgrﬁ?ﬂ 55823% B¢ Ly )%Omt%’ tnt i |
they are ppfLaheRtiptcll SBeks adn@slobfed®y’ A3d6r i Tarnd egs 895' Wnthed ot her
resources may be brought into play to deal Wi th the contanination.

Opti onal | hmplqnmdr an wehjchotthe lpmbablhr@ayor@ePZ ausrdih ado tlyeersemrelorongpda ¥dek t he
body o n t X r ¥ e | LRl r e sane
s 88 Je S0 PNy R S5 U R, el 61 BBt e
cont ani nasxeamn-aagemeﬁe ﬁﬁssﬁﬂﬁl’ﬁirﬁlt@ﬁespébfcﬂvb zond ZanZbgZnt(Figt?).tihe dxamgkt zone.

In the nethod clainms that follow alphanuneric characterﬁ and Roman
nuner al s ¢k Eisseryikiogn Mloves angﬁags@aélp@ahwnﬁ}aw ceneds therful seRpesiivereBe onl v

and do ng dFamally, it
houl d bachiTR e e BARE EHL b bn B IRA R e SRS 104 s
appended uekmmme UaM.o be interpr et ed to mean "including but not lim ted

to" e there- h s be and ¢l osed exanpl e. enbodi nents in
accor &nce W|t 1% Weg HW@ ﬁe P’fo W%@e%%ﬂ%e@a%f‘éasseﬁ t O FGUG AL rTiges may

be made tﬂ"}?édefo?m"“fﬂbpcé%ungﬁp@f ?L{rﬁ'lgr koMot e &R rédard@hy ttﬂ@ shipeentakg is - 25 -
CLAIMS: 1. A nethod for guarding a perimeter, conprising. (a) providing

i nfiltr atieesivédhbilertiei BAVEfarann teinsity orthe @sqbeblﬂlesd Zonyef E’Z 1or athile thayyare

carrying out their missions M, the shape and extent of each respective zone Za, Zb, Z¢

may be changed, as well as the number of zones searched and/or the form of the mission
25 M changed. Additionally or alternatively, if the suspected target is not detected within a
particular time, it may be necessary to expand and/or displace the probability zone PZ
to account for the possibility that the suspected target may have traveled further and out
of the probability zone PZ. One possible way to address the expanded probability zone
PZ is by extending each mission M accordingly. Another way is to define a new search
30 zone Zx between the original perimeter P of the probability zone PZ and the expanded
perimeter P' of the expanded probability zone PZ, and to launch one or more additional
UAV's to search this zone Zx. Of course, this process may be repeated as often as

necessary, each time expanding the probability zone PZ as required.



at least one infiltration agent at a target zone associated with said
perineter; 5(b) deploying at |east one ready-to-launch UAV to said target
zone respyoUA481recei ving said infiltration informtipom/iL201¢/e)o88mper at i ng
said at | east one UAV to hone onto at |east one said infiltration agent;
and (d) at least one of: 10(1) idemzfying nature of at |east one said
honmed-onto infiltration agent or nature of said infiltration via said at

| east one UAV.and pr.ovj di a ' t ' :

(1) tr acki ng LromEEEoh ol fhR S RulsEaBRTF bW o R SL RS TP - o

| east oneadiANroap thpefadivip Oivifig rébpt@ 16 @ fegsotingl idiffertitt wrobatdktyi omeoln suwhd
15horned-onto infiltratjon a%ent to enable neutralizatign there 2. Met hod

f.
accor di n§2¥s ¥liniatso1possivle & RensfepUAN)s Bempens gLugnie giother aceqy ;glgpttoovi di ng
t | t ' | | $i t
Meast - ondP Ry freds o EflremblE, Plr BAEIGHL S M RS TAVAD Ph B, ©

conf i gar édpfens tebablbierdo aaaigetr @ap et bheveartilat robabiktyeede Hanibhemginal

20r esponsive to recei Vi sajd infiltration information;.or .. b2

or ovi di ndAY SR EpPashed & e 001 A Reer St ,fgrf_g?fr‘gﬁ‘%&“@&w%g&%! oyi ng
sai d UAV{ auRe Bengicak RrE@SRBRE it thay RAVHSIBRI toBV@f 2 UNR, HERNR&T ordlihOp Ng each

said UAV to reach a predeterm ned point on said perineter within a
pr edet er wiepleyed fore diffarent prehabihy zo®, ®. the efooebaticlergetizong- t o any one of clains

1to 2, wherein.step. conpri ses .gbt ai ni ng,d nfiltrat ' Lon from
2t Veast one. o UL s ok EAAGE DA S0 T P AL TAT ARy
surveith| antRsioi somedlcares ibBRh@Ical, @l tor Aficko-I UAM'Y hgBacperstb® ditonohigh
surveillance of said perineter; overhead imge of sai d perineter;

per i net eltbydes shclsavioonigimize dr probabiity of being ﬁ%&eﬂ dmflight gy Sie apscided
sur vl |5, fho B CLBECA Sl SR 618 i APt f i
cor r espondidigtota®oiiadetectiph ot beiag travked fwatheahoensiewhdmalddized UAV's may be
2011/ 048?119&15%4& t Oggg/hogo% 1§1zd spaces, for example wooded areas and urban areas in a
15 fast, slow or hovering flight, and in a controllable manner, at least in some cases with
greater effectiveness, more safety and lower probability of detection than would be the
case with manned air vehicles.

Additionally or alternatively, at least in some cases larger UAV's may be used

where endurance may be required — for example where it is expected that the ground
20 forces cannot arrive and take over for long periods.

In another application of the system 100, one or a plurality of launchers 300 may
be provided atop masts or rooftops in an urban zone. For example, a launcher 300 may
be installed on a rooftop of a building housing a bank and/or of a nearby building or at
any other strategic locations. In case of a robbery or attempted robbery, the launcher

25 300 automatically launches one or more UAV's which can then follow the getaway
vehicle used by the criminals until a helicopter can take over surveillance and/or until
the vehicle is apprehended. The command signal for activating the system 100 and
launching the UAVs may be generated and transmitted, for example automatically on
activation of the bank alarm system, or via a coded signal sent directly by law-

30 enforcement agents in the area.

In another application of the system 100, one or a plurality of launchers 300 may

be additionally or alternatively provided atop vehicles, for example law enforcement

vehicles or military vehicles, which may be moving such as on patrol. When required, a



- 26 - transmtted to at | east one said UAV | auncher whereby to activate

t hereby spe edl aunching of said at | east one ready-to-launch UAV. 5.

Met hod acworadiimgsise any one of clains 1 to 4, wherein sacw/iLAWo/omsdri ses a
sui tabl e sensor configured for providing image data or other sensor data
within a field 5 of view, and step (c)hyconprises remotely flying said UAV
to said target zone, receiving said image data or said other sensor data

gener at ed aid UAV of .the target zone, and identifying nature of_said
DTl o ar P Blanmehs Gl B S SR Rgecns o caBrabine Sneor
dat a. fr8m LN d&gerhong to claim 5, wherein step (d) conprises

mai ntaining said 10 infiltration agent within said field of view of said

sensor. 7. Mehtwwther epplitation obthe systann @0k fone bap phirdlity of Bunghers $¥k may

conprisin t e). of . neutralization of said infiltration.agent,. 8.

Vet pod ac Ry bF brefiadatts MR, o bR R B RTGRRE Bhieie,

appr ehend{eng, fife fightel] edviionthesal Bocabich @RS whith rhalf bé Hegbyantoagser by direct
human 15 intervention. 9. Method according to claim8, wherein said direct
human i nt @PFEMYosituaEapr Woes requisd: ainy 4® Samdsydcatviebisleoadior figste of :

manned. of sRRARM AL OLE8Sy SRR SlnBTRA0S BlchOr NG daress. and

manned or unnanne fOrces. accor 0 any one of
claims 7 teoei9ingthe cemmandisipnal CEdast tlenentidVcérser2ZZD0: e launeterc3ficmay ent

with or after step (e). 11, Method according t ny one of cJ aij 1to 9,
wher ei n s%iﬁsaoaﬁﬂq \%&&Fg ey h@fﬁ%{f@&f repapIticdied Sesdater aﬁﬁgeh@af @Vs”%@p_ (d)
for suppl geRAL h@gaﬁ&kﬁ il SR 10TRihsBAd 0P 11l gé Eén/soﬁ%cyoﬁfarrﬁﬁdtﬂrkl_tséﬁ%k' ng 1n

step (Il'), or taki'ng over said identification and/or said tracking,
r espect i vesinfigufedofor sdetetting\andreevidenisy ing | tasiccore ditierwise ejangdrpus 2Bemial)et hod

according .tp any one of cl ai 1 to 11 erein.ste onprises

Spoed. | aceeRaY s8BFioficel pOh et abfhus ana B¢ DRV i uieidlo 85 0o 0 et

di f f er entzgn@ SRR G susBectd Piolind1QEALIR a%érﬁs.gﬁhwa&e@g&%n;a g bel8sRRARI Weht 0
receiving said infiltration informafion, and searching a respective portion

of said tapgenetendadining the sitelof #if dtfack.atrinesy kepebilding or complex that stores or
15 processes such agents, and the target zone may include a body of such agents, for

example smoke or a cloud of particulate matter, or precipitation or a mist, for example.
The UAV then uses the contamination sensor to collect and identify any possible
contaminants at the target zone, and to enable associated risks to be evaluated.
Furthermore, the UAV may stay airborne and track the movement of the body of agents,

20 until they are sufficiently dispersed as to be rendered harmless, or until other resources
may be brought into play to deal with the contamination. Optionally, a plurality of
UAV's may be launched to monitor and track the body of agents if this expands or
moves in multiple directions at the same time.

Thus, in this application of system 100, the suspected contamination agents

25 operate as infiltration agents at the target zone.

In the method claims that follow, alphanumeric characters and Roman numerals
used to designate claim steps are provided for convenience only and do not impiy any
particular order of performing the steps.

Finally, it should be noted that the word “comprising” as used throughout the

30 appended claims is to be interpreted to mean “including but not limited to”.

While there has been shown and disclosed example embodiments in accordance

with the invention, it will be appreciated that many changes may be made therein without

departing from the spirit of the invention.



13. Method according to claim12, wherein at |east one of said plurality of
said 30 | aunched UAV's is honed on said infiltration agent in step (c), and
at | east wofrigsorti on of a remai nder of said | aunche@CoA2080/600857
recovered. 14. Method according to claim12 or claim13, wherein at |east
one of said plurality of said |aunchedsUAV's is homed on said infiltration
agent in step (c), and at least a - 27 - second portion of a remainder of
said | aunched UAV' s are maintai ned airborne for providing suppl enmental
tracking. 15. Method according to any one of clains 1 to 14, wherein there
are a pluCBAIMS:of infiltration agents, wherein step (b) conprises
speed-launching a plurality of said ready- 5 to-launch UAV, and in step (c)
oper at i ngl.eachA swithbdisk/guanding apeometst,acotiptifimgent said infiltration agent.

16. Method accordiing ta an ne of .cl aj.ns to 15 wherein. (1) is
performed after _gat) é’gov(lﬁ?l?% Iﬁﬂﬁam%(?rﬂlah gﬂ%ac(nll%} or %Pg© ﬁé;pﬁfll%&}ogl 8y
identified as bgiagt heshiiltitioh a8@Raed Akt zdde abdocMrédwtih agidPetling@rt 0 any one
of clainms 1 to 16, wherein said data corresponding to said nature-in step

(1) inéludes inckDnierleying dviwehese rspditionigurch daMY tarsaide el apeer
infiltration agﬁ%géon%/i?({ re%%ﬂl%%fd ihhftf%ttibﬁ’ herehy. 18. Met hod according
c 03 0 : erel

to any one of nsaid perimeter constitutes a border
bet ween a host c@)ppémtiesaid agleast deel Uanttochageomad bt leastlone pdid infiliration
conprising said infiltration agents prior to said infiltration. 19. Method
according to an38Bhé1%f clainms 1 to 17, wherein said perimeter constitutes
a buil ding or stf Gt #5& one o£0- Method according to any one of clainms 1 to
17, wherein said dgerl nmeter conprises fence, wall or line circunscribing an
i nstalloati on, a grou@) wEntiyidgnatgs of at ROstcorphidhonmd-enty adgiratpin ageht zone.

21. Method according to any one_.of clains.1 to 20 ein at..least one
sai d readyto-| auncWQBAV%Oﬁ/SéICQWﬁ%F%Pa&%{ ﬁé?a[?%%ﬁm O%‘SB’rgafait[%/el y to
m nimze detection &ﬁ@%@g&ingyfogﬁﬁ(ﬁaﬂu{@ hhdration agents. 22. Met hod
according to any one of clainms 1 to 21, wherein said infiltration agent is

25 a human agent. 23D tvekingdt dessoonti sael hemed-antmiphlirajipe egeni véasadd Bman
agent is taken from.t incl udi-ng: ;.te I .1 i .

snmuggl er, thief, f%%?é%gﬁ&o@pa&a prgvi_d&%bc%a%aoé&gécségéddp%g t(?1 g@gaﬁi&hoﬁgsab cl ai s
1 to 25, wherein saiotheltfnitd infiddriton sgeend ehablendibntipiivaihageht . 30 25. Met hod

according to claim 24, wherein said ngn-hunman agent is taken fromthe
. Method according to claim 1, wherein step (b) comprises one of:

(b1) providing at least one UAV launcher, the or each said UAV launcher
comprising at least one UAV in ready-to-launch mode, the or each said UAV
launcher configured for enaBling each respective UAV to be speed launched

20 responsive to receiving said infiltration information; or

(b2) providing a plurality of said UAV launchers, and, strategically deploying said
UAYV launchers with respect to said perimeter in a manner allowing each said UAV
to reach a predetermined point on said perimeter within a predetermined time after
launch.

25 3. Method according to any one of claims 1 to 2, wherein step (a) comprises
obtaining infiltration information from at least one of the following sources: human
intelligence; human surveillance of said perimeter; electronic intelligence; electronic
surveillance of said perimeter; overhead imagery of said perimeter; perimeter breach
sensors; radar data; electro-optical and/or infrared surveillance of said perimeter.

30 4. Method according to any one of claims 1 to 3, wherein in step (b) suitable

command signals are generated corresponding to said infiltration information and



group of: non-authorized UAV, unmanned | and vehicle, and unmanned sea

vehi cl e. 26. Method according to claim24, wherein said non-human agent is a
cont am navoantiagsesst. WO 2011/ 048591PCT/ 1L2010/ 000857 - PBTALRAi0/M@BITOd
according to claim 26, wherein said contam nation agent is taken fromthe
group including: toxic, chemcal, bigbggical, radi ol ogi cal or nucl ear
agents. 28.System for guarding a perifmeter, conprising: (a) control
center configured for _generati.n control sjgnal responsive to 5receiving
i nfiltrat b INat iG8t ere éﬁdg[égyafau&?h%u‘é’ eedP PREYA rﬂé@irFWnsPQtegé t ar get
zone assog|;at Wi sald ReLENBLEN hdfatlyeast one infiltration agent;

(b) Iauncﬁi SJISI'?(‘gemscon%?égaurd(}%r’lf%glfy ge%‘ig%yi ng at |east one ready-to-launch UAV
to said t&rgetMetod acempimgdd vey boe o€ ckims hgo damderctnsaid [UASY geaiprises a

o 10hone  GHPE RSO EHEF e b Frer e ApRSLFERT ahehohaacs B it Rl one
of :  (5)of HeR! AddyetdpdcNBdiHpBse terS@bly ﬂgfﬂxﬁg' bdid AA VR SEEREgAzoRA rtdeeyind
|

infiltration; and “(ii1) tracking sai nfiltration agent via said at |east
one UAV; saidiimage data or said otifet sersonduinicerariion by paiddid ¥ on itheytarzsd zouss agdt ovi di ng

at | east ﬁgﬁtﬁ%{rﬁg n]aéire 99 %a?d ?n?ﬁt'izﬁ?o%oa% r'xtr} s%e% (f)afiréjm gﬁ[‘l lfﬁlggé @atgt iO} said Bﬁxer
sensor data.
6. Method according to claim 5, wherein step (d) comprises maintaining said

10 infiltration agent within said field of view of said sensor. _

7. Method according to any one of claims 1 to 6, further comprising step (e) of
neutralization of said infiltration agent.

8. Method according to claim 7, wherein step (e) comprises intercepting,
apprehending or immobilizing said at least one infiltration agent by direct human

15 intervention.

9. Method according to claim 8, wherein said direct human intervention comprises
dispatching to said location one or more of: manned or unmanned ground forces,
‘manned or unmanned airborne forces, and manned or unmanned seaborne forces.

10.  Method according to any one of claims 7 to 9, wherein said at least one UAYV is

20 recovered concurrent with or after step (e).

11.  Method according to any one of claims 1 to 9, wherein said at least one
supplemental UAV is speed launched in step (d) for supplementing said identification in
step (1), and/or said tracking in step (II), or taking over said identification and/or said
tracking, respectively, from said UAV previously launched in step (b).

25 12.  Method, according to any one of claims 1 to 11, wherein step (b) comprises
speed-launching a plurality of said ready-to-launch UAV, each to a different respective
start location ‘in said target zone, responsive to receiving said infiltration information,
and searching a respective portion of said target zone for said infiltration agent.

13.  Method according to claim 12, wherein at least one of said plurality of said

30 launched UAV's is homed on said infiltration agent in step (c), and at least a first
portion of a remainder of said launched UAV's are recovered.

14.  Method according to claim 12 or claim 13, wherein at least one of said plurality

of said launched UAV's is homed on said infiltration agent in step (¢), and at least a



- location data corresponding to a location of said infiltration agent in
(ii) to enable neutralization thereof. 29.System according to claim 28,
wher ei n swodoi1z48m syst em conpri ses at | east one a UAVPCaunhmhe@noosEmot e
fromsaid control center and conprising at |east one said 20 UAV, the or
each said UAV | auncher being in operatjon configured for automatically
speed- |l aunching at | east one said TJAV responsive to receiving said | aunch

command signal from said control center. tem accordi,ng .to cl.aim 28 or
claim 29,53‘%‘?&1&%01% I‘?g Apperindgr Qgisﬂﬁrﬁﬂ?@ﬁigjﬂ g TRVIHBRMS BT UfYd f or
bei ng tr%m&mégg%”é}g&ﬁaﬂt}aadﬁ_ power to a target zone 25 within a

espo

pr edet er m ned nse tine. 31.System according to any one of clainms 28 to
30, wher dbn t Metbod emotdismiochnyAvesdeaiing d $od 4s wheisin et aematdwiehiy of fiel d

of view, .ify, operation said UAV,.bei ng.confiqured,for providing.sensor data
assoc! at SRS SREPE PR TR (O ROagire rusranervd 3 Q@ WTREEL on
agent beidfunth SNV, ddah dtepf(cVbRytingLadk sail T ENtE G6ME Gnfida HiFfeebraisiid31,
wherein sai d sensor system conprises an image acquisition system for

provi di népfilaigesagestr esponding to said field of view -29 - 33. System
accordi ng.to i ej ey Coli Si t1: jises a
pointi ngqﬁbch%%%a ?%Pr éoﬁor%rp'l a |‘§/Hc1%§'%31| ?1099% ﬂ&néﬁgF@g@%ﬁgbgg%dd i mage
acqui si t after stept@madnd wherbigaint step €l)psaid zanuut his ddehtdledvast being hosdlé. orSyst em
according to any one of clainms 28 to 33, wherein the or each said UAV 5
conpri se§3BEPB- or ot her positioning systemconfigured for providing

geogr gphigal heGaLd Qc%gﬂﬂx%@tgt 4 Kf"?% gg r@%ﬂﬁﬁ ke %,Hﬁ;\éré}% %&lﬁ%ﬁ&%o&&sﬁnﬁﬁ%‘ known

coordi nate system ing to clalm 34, erein saidlocation
data is tesiidedide onste@() impheiys aphindaitidgonaddnoe ralating @rdid natwelafeaidedge of
the line.of sight of the i.ma cqyi sition systemand from know edge of an
al ti t ude THHUPHER 3868heR isg@xg@]?ra&w&ere‘bio 36. System according to any one of

claims 2§33t 0 Rpethdh@k&irBingalod afP BRENLL 3LHAH SYSt BN WRERHI 888 Ferimeter
comuni cati on nodul e conprised in the or each said UAV each said .

comuni cgeRstitutad diaeddsehetigeanon hpgfueaatry i heingp erarded and fogeopeliéta) icpltysai d
commangd signal. faor. bl.ing operation.pf ~the respective UAV by said

cont ré?l &7h p%ﬁggfs%lld lﬁlgﬁté?ﬂ epﬁéngélhosst?}&&gg%a%ﬁ%vi ded by said sensor
system 18, 37 MpthéEmeaig diongny @nanyf eremofl ab al ewREeinosa, pariasstai n sai d
UAV further conprise _a contam nation sensor configured for detecting said
i nfiltracpesiitEgenbuiliesor fuewee-f or m of a contani nating agent. 38. System

accor di ngg! © §ahfd 3eo8™ & TnP g SO NPk Ofy, AR Saili AEMdiEOM

comprises fence, wall or ﬁne{ circumscribing an installation, a group of buildings, a
20 complex, or a geographical zone.
21.  Method according to any one of claims 1 to 20, wherein at least one said ready-
to-launch UAV's is configured structurally and/or operatively to minimize detection
thereof by said infiltration agents.
22,  Method according to any one of claims 1 to 21, wherein said infiltration agent is
25 ahuman agent.
23.  Method according to claim 22, wherein said human agent is taken from the
group including: terrorist, illegal alien, smuggler, thief, foreign troops.
24.  Method according to any one of claims 1 to 21, wherein said infiltration agent is
a non-human agent.
30 25. Method according to claim 24, wherein said non-human agent is taken from the
group of: non-authorized UAV, unmanned land vehicle, and unmanned sea vehicle.
26. Method according to claim 24, wherein said non-human agent is a

contamination agent.



t he group including: toxic, chemcal, biological, radiological or nuclear
agents. 20 39. System according to any one of clains 28 to 38, wherein said
control cwoteri/d4gsomenote from said | aunch system 40. Syscem.zaeonding to
any one of clainms 29 to 39, wherein at |east one said UAV | auncher is

nmobi | e configured for controllably ct@?gi ng its geographical position with
respect to at | east one of said control center and said perineter 25

41. Syste ccording to any one. of clains 29 to 40, conprising a plurality
of said UV |Mﬁ@ﬁ§@§90r§1ﬁgé%alafm% BHECCRN it EvtaRiaion BRI &t BKEn L8Rt | ons

W th respgg ¥ T, ks : LiBa1SAl I s configured
for pr ovﬁgi %rgg&gé?%hﬁggﬁ%ﬁg%ﬁwﬁ%cﬁd g{lgénlgall b 1?%1{3{11@2%}1 g%%%%grﬁg’%m%apabl e of
| aunchi n@8a r Syptent for guading agterinmémst copmeisi®V t o mi ni i ze sai d response

cont ol I er _compr FUEQTHoh G SRGEBHLAGY Bracrspsiey Sodinl Seth SHGSTE Sy one
of claisms 31 t Ore@&winghkifdfios dhfbrB@MGOb! dAtRAnla$ of Isafediclt @ditRioatlatl £#ast one
of said control center and said controller.
target zone associated with said perimeter by at least one infiltration agent;
(b) launch system configured for deploying at least one ready-to-launch
UAY to said target zone responsive to receiving said control signal;
(c) at least one controller configured for operating said at least one UAV to
10 home onto at least one said infiltration agent and for at least one of:
(1) identifying nature of said infiltration agent or nature of infiltration;
and
(i1) trackihg said infiltration agent via said at least one UAV; and
(d) communication system configured for providing at least one of:
15 - data corresponding to said nature in (i); and
- Jocation data corresponding to a location of said infiltration agent in (ii) to
enable neutralization thereof.
29.  System according to claim 28, wherein said launch system comprises at least
one a UAV launcher remote from said control center and comprising at least one said
20 UAV, the or each said UAV launcher being in operation configured for automatically
speed-launching at least one said UAV responsive to receiving said launch command
signal from said control center.
30. System according to claim 28 or claim 29, wherein the or each said launched
UAV being configured for being transported under its own power to a target zone
25 within a predetermined response time. '
31.  System according to any one of claims 28 to 30, wherein the or each said UAV
comprises a sensor system having a field of view, in operation said UAV being
configured for providing sensor data associated with said infiltration agent responsive to
said infiltration agent being in said field of view. |
30 32.  System according to claim 31, wherein said sensor system comprises an image

acquisition system for providing images corresponding to said field of view.
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33.  System according to claim 32, wherein said image acquisition system comprises
a pointing mechanism for controllably changing a line of sight of said image acquisition
system in at least one or azimuth and elevation.

34.  System according to any one of claims 28 to 33, wherein the or each said UAV
comprises a GPS or other positioning system configured for providing geographical
location data of the respective UAV according to a pre-known coordinate system.

35.  System according to claim 34, wherein said location data is derived from said
geographical location data and from knowledge of the line of sight of the image
acquisition system and from knowledge of an altitude of the respective said UAV.

36.  System according to any one of claims 28 to 35, wherein said communication

" system comprises a communication module comprised in the or each said UAV each

said communication module being configured, in operation, for receiving said command
signal, for enabling operation of the respective UAV by said controller, and for
transmitting sensor data provided by said sensor system.

37. = System according to any one of claims 28 to 36, wherein said UAV further
comprise a contamination sensor configured for detecting said infiltration agent when in
the form of a contaminating agent.

38.  System according to claim 37, wherein said contamination agent is taken from
the group including: toxic, chemical, biological, radiological or nuclear agents.

39.  System according to any one of claims 28 to 38, wherein said control center is
remote from said launch system.

40,  System according to any one of claims 29 to 39, wherein at least one said UAV
launcher is mobile configured for contrpllably changing its geographical position with
respect to at least one of said control center and said perimeter

41.  System according to any one of claims 29 to 40, comprising a plurality of said
UAV launchers, spaced from one another and at different locations with respect to said
perimeter, wherein said control center is configured for providing said launch command
signal to a said launcher capable of launching a respective said at least one UAV to -
minimize said response time.

42,  System according to any one of claims 28 to 41, wherein said controller
comprises a human UAV operator.

43. System according to any one of claims 31 to 42, wherein said sensor data is

transmitted to at least one of said control center and said controller.



