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Vocal alert unit having automatic situation awareness
FI ELD OF THE I NVENTION This invention relates to

wa@ eowrmpss cont rol , communi cation and intelli gePCEIL2006/001071
systens, comonly abbreviated to C41 systens.
BACKGROUND OF THE | NVENTI ON Command, control,
conmuni cation and intelligence systens, be they civil,
mlitary, or paramlitary, such as take off or | anding
systens in airports, aircraft carriers, Airborne
Var ni ng a.”@‘ cc}i’gfegph i§¥1§£ﬁ%§m‘t§‘¥\$@%itﬁ}ﬂmtmaljebgs%’
require hlg% concentrati of an ast response Tromthe
system operators. In an air traffic system for
exanple, the pilots do not see the conplete picture
that is seen by the air traffic controller, and so
rely on the air traffic controller to whomthey are
responsi ble to review the conpl ete aerial picture,
typically obtained via radar, and to instruct the
pilots under their direct responsibility how to
FIBNOUGE FHEANVINSTRORN are commonly used to control air
or maritime craft but the present invention is

appl Thablmeehttornlated ko TysinemdwWaerteo]la commivnkdtion merintdligence
participants are directed by a controller and are

YT gemmandy atecadad Fobfeyysteds carryi ng out commands

responsive to situations that are apparent to the
controller but not necessarily to the participants. In
B(eh GRAUMI OFcBH-NIENTEORonvent i onal |y gi ven
vocal |y via radio comnunication, Again, to take the ..
exanﬁow%aﬁoa}mh tGOFPYCalpE: e ”i‘tﬁ@‘g%"se_t gfptems, be they civil,
nfi Rk, Ak ngrmﬁl%ﬁl BchPasG AP be1aRinE WY Setl ld BbRGist Bforaft carriers,

enviTonnment in"which the participating aircraft are
Anboemey &V amgnga read whiootioll Sysentsi GAMACY) wgpdatled likBorrequire high
each gi.l ot gler ' are, he visual aléﬁrlse ani ne

oo i BSGhasRe BRER tery sy SRt U B dbfsstem, for

eRdrhpla! kRNpilotheiodabesdd ﬂ@sccﬁﬂﬂeﬁw ¢t &8s 8BRtby the air traffic
0

evasi ve action the respectlve pl1 must take to .
contrmleneandosn redy dnaths aikéraffic conteqdlsatto tvizonp ek aligr ispansible to

by S B 0, BP0l A0k 5, RERSE. i

uhd@gBeidl diradet! fespodisibilitg happRIaMeul HRAICH Byaemaate ¢dnahbhly used to
system the controller nust performthree _essential

opRIENAT py PFitimR Ty bEt BAISreRt wxemicnus repticabifateamy Giesystem
. N C

fRR6% 4 R DB Rl babes\B2 BLOUE b7k LURLOIRR g AR RDEndent on

theakmitrofiad fdrhiargidgeoutisdinncodsuespoatiee su bitwtions demasnaparent to

to the pilot. Al thjs nust he done for each pil ot
t rolpbuE apkneestsaplydn the RAFECIBING nge data. It is

appafgihch Rakethd) Snifafls are conventionally given vocally via radio com-

munication. Again, to take the example of an air traffic system, the system controller
obtains a complete picture defining the environment in which the participating aircraft
are maneuvering and which is continuously updated. For each pilot under his care, he
visually examines the current frame and on identifying potentially hazardous situations,
he determines and communicates what evasive action the respective pilot must take to
maneuver out of harm. He must repeat the procedure for all other pilots under his care

and this whole process must then be repeated for each successive frame of image data.
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hi ghly stressful activity for the air traffic

controller and all the nore so the faster the
wepoo7osneent changes and the nore threats or oPEEIL2006/001071

hazards are directed to a pilot. Thus, the nature of

the environnent, its expect e? rate of change, and the

need to comunicate differenf i nformation vocally

substantially sinultaneously to a nunber of

par t Itds paaespareribaidn an atrgppdfic pysiem, e coneo!lny mywst pesform three

BB SLREN 5. W IPEN2L00, SRl Beg By ity

hazasloasl lsxi@dﬂgnﬂ‘b;acdtﬁl&fé aud dertmineachat Ebasn@fetcltmﬂ dlhe pilod must take;
aut opi | ot discloses a marine navigationa

ang thardi lveomuétp@mrawgatﬁ SWHADE coTBHAR Soflong wﬂl this must be done

%51? ede%&f&?é F&babi M%ﬁﬁ*ﬁ%@* ang, ﬁtni§t E)Hﬁ:@ﬂtt fBat @is is a

orm conmuni cat1 on si gnal r operator. In one
h]ghiyosiremﬁut aottvln‘@/ footiter ail treffid somnhdalpt end] vl tho moun e dicefaater the

cn YR BB B kot B SSS  aht o ilot. T

tHe%ﬁH@GPﬂﬁfenﬁzﬂ&nﬁﬁﬁ' i 8boted Pﬁe §P@k§a‘r‘1 e, SanGttﬂ@ﬁée% to communicate
required to do this is not only limted, as would

drffeeent ligfotraaternpecsaliy sabstalmlly |smultamﬁeuqb)at<eamumr f pasticipants,

is used.to ease th burd C|p|ent and
inise gt SRR R, P B Pt O iy o BRGDE Skt Ritter can
safelf/ e é)‘éhﬂﬁ@l s to nul tiple recipients. WO 93/ 11443
(Leonard) published Jun. 10, 1993 and entitled "Method
and Q@pﬁﬁtmmgﬂoﬂ 428,057 dRpbingpny ehitk) sswash dave Rs 1984 and entitled

1?? é%n&%? p?d a ocaﬁéc?@s%é %hl]nargr oﬁ%g@ c!n%f aﬁc? ut%phg‘lxépparatus

su I on data m ofiboard co

h#viag & rdotirbINg Wlﬁc}b a61@clatse hﬁsﬁmm@n&r@ﬂleb@d@kﬁnﬁ&ms@tmem to form
a base conputer and transmttl ng command to a chose

%ﬁ comenunterdion Fnal 81 OpRTiRTeln W%‘@d@aampﬁﬂéop%w%eras adapted

e e L

tm’ﬁlk |hkgl}q>mmnaﬁtrimglﬂge pBihenecaipient. ok spetach gymhem)ra]mred to do
i.nstruct f

e gy BB o 1 T et st e g preofigas filed

baek %‘s&i ¥ 89 fiRARIG GleheR8SpihSHd A Iofnt cetntrﬁpcén@rol’l@ﬂ Qﬁo must
up all the relevant fact ors This is aggravated by t

chmey dnﬂﬁaenmarhmg Stgmabptenmllmlc mecdfiettss time in ver bal

oot ot P dta kel BdishdonE dhokioat and ehlnd,igrnod ana

apprahR Gt b o@zfinge@mzmbwzeezm”saewmls la8@hicke digatching controller
vehi cl e, processed and conveyed to a base station at

fortretegi Elset Bimelying Ipcades dat érqnm fovbesad icompiiers rABFREtRD fO base,
sé’i"%étgllgl an%l(? Titablc dve?uclé %{ thl gﬁg &t&e vdw 9%%5&? in rcgﬁ}rréang to,a chosen
vblﬁclat FHe loabeat | @aiputdn Qneiyab@ eqiﬁbpedi iwithad ivoite dghthesizer for giving
verbal information. The vehicle dispatching controller aids the dispatcher in making a
very rapid decision when selecting a cab to instruct for a specific journey, bearing in
mind that typically the dispatcher will not be aware of all the determining factors and
has insufficient time to weigh up all the relevant factors. This is aggravated by the fact

that he has to spend much of his time in verbal communication with each driver as well

as with potential fares.
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may conprise other factors such as vehicl e occupancy,
weat her conditions, fuel level, and so on. The base
W@ e@riosa48 hen conveys a command signal to the Bel/EQb&d01071
vehicle, which may control a printer in the taxi for
printing instructions to the.driver; or nmay be fed to
a voi ce synthesizer for syntﬁe5|2|ng voca
instructions. In such a system situation awareness
r el abeBiclesturEon; avaERessidelinig the dosatiem o Pechsvahigle fsegupplied to

N hicﬁ%g)‘}HIgéEHdC&Haeg% g%d“&) y éee %t&n%i §Pﬁnte041§‘1{altq&{%9 whdSHes the

ection I on
1r1fdsmmeﬁtm\cemfoﬁfaaon With iafEmatiop rdutinget therecation of a requisitioned
conpr.ehensi ve i nfo tj n to the dispatc ing it
g0 driopBing P BER VERGIen S s st e calet %ffaée%ﬁ? é%l@‘ﬂon data

mggitcloﬁprQQ Sthel Phctdls QUHSs %lﬁclg'o%&?éaﬁbf Mt ctoﬁgltlons fuel level,

to communicate wt ger fleet of
ank ko @he§ he rtlase btatiem ﬂtenaccmysysemcdmmﬂ@aignab taglss stleated vehicle,

Wﬁ)§% o t I %Eplﬁn i q}qctla)%:@} ﬁpﬁé’r{f‘%{%ﬁ&xéﬁég ?%Lbﬁ C{I'I]Y-?I‘ or may be
fcH84 x@ae%f‘slyﬁﬁ@§z@frfoﬁéynﬁ%izmg%@glnﬁstﬁﬁubﬁg ard response
apparatus for nonitoring the position of nultiple

obj ebt sudhna aymred@wmv awmn@ss rplates o khe gualpltyvofseach vehicle
recelves t.ar get dat

sorpd S0 R B 8 M R tF BomabIS LG AR A elooton
békl ionGhéMdchtidt 6f fﬂl@ @Ifd-éf)@&w% g5iREThE ¥iBitedh pidvides @h@s TcSﬁhprehenswe
objects. A _location supervisor characterlzes and

irdpigpatigpstonilie tdignaichen analag it Aasigretospriecs t %u*i’épsb s8ijatie gvailable
@h&%"ﬁﬁﬂ 1?2 g&lﬁ&%&ol?iﬁéé' eqdfsﬁa%cl?efr%l te{b?lgt 0 c%ﬁ{rﬂﬁngg‘ate with a

or| supervi sor tect
ot ges pibded oft vehit gyt tetiersuth megyshaaz airdcted rdi dskisting #dparticipatin
pr.ovi des a detectable notice of such hazard condition,
V?héglﬁ%ﬁ’s‘?‘@ée F’é;emarbthf%ﬁsget out put and the | ocation

out pes 5 Akt B epMELNLENG &) @héaasglpelﬁyﬁ%e&lga@&s an airport

Such "an’appar atus can anal surface object nmovenents
irfftegrated dbzad ropsnwfappastis kfdnembﬂntcemgsthe pogticmof multiple objects in a

DB TRLEP Ay BrIOPS SRR ERRIEA SRS aR A Y Rt Phoharaterizes

alkP ek @a@&ew dthidks, LR BlovRREta %g@c @ﬁt?ui qlaviﬁgslgalt@ke@eams
ai rspace, and even runway debris al

resperstvet oft thet mmcb obieets. Audtcatien mumrt/xsme ahar%merlms Hmd displays

k a. ese ect ed nu er of i nc
ot SR o i e IR ot Ry e B b ementioned
feh@pad thed€inOA haAfl Rdnitahth eljeeeiber ddterts ubd Respahd L b tpredeter-
that are taxiing or stopped.- A - EP 1 190 408 (Si non
miped hagargh @@ndlgﬁ@darwhptowugw,a defoctable seqtiss «f sgh hazard condition,

r%ﬂ&%@et f:r‘)d[he target output and the location output. Audible warning signals may be
synthesized.

Such an apparatus can analyze surface object movements for indications of
possible threats, and can automatically alert controllers to inadequate vehicle spacing,
inappropriate or unauthorized movements or positioning within the airport area and its
associated airspace, and even runway debris all of which constitute threats that must be
monitored. The AIHR can track a preselected number of targets including aircraft on
final approach, as well as those that are departing or landing, and objects, including

aircraft, that are taxiing or stopped.
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 ngdy B HePBCHEH & Ol Aot

air-traffic advisory system where vocal advisory

nmessages are synthesized and broadcast to pilots, so
w@gooros2¥wi d the need for an air traffic cont reCT/aEr2006/001071

Since the advisory nessages are broadcast, it appeal s

that they are conveyed to all, aircraft within

broadcast range and are not aircraft-specific.

Mor eover, the advisory messages_alert the pilots of a

t hr e8P, 1 L90408Simen et ql-kplﬁqlwﬁ@%/Mamh 2hot002iecleses gn automated
S t LV, ti ul n ized and
SRR o IBR R AR R RO TRCledE, SETK R zed an
bmattasoltd grilotdNaoeasofo tid ehpmeed for tnradf eméfic esntroller. Since the

i.scl oses a nethod_and, system for reducing the load on ...
iSRS aeobraadaagf, HiPBRrhitiet they &t e }anlg%lrcraf? within
bfryéglvﬁ re%fge RAd tafe%cg At HeddYIREARE, ke mbgy Rissages alert the

twork and to 1 nstruct partlc:lpants OWtO_ .
piletmenfveethreat, srcers poor oaibilitypbnt aot appget torsuggesirevesivefaction as

V\{%\p:lgisliljc\ﬁgﬁﬂ% ;ble %&1%2{?% 813 Q}? %ng\gﬁglfa%rﬁmm two gg{ﬁ%? tr% 1c c%]}ltroller.
| NVENBhNflthese Spriod @teiefsiéncad diibioss a eetid¥earddt 888 for reducing

invention to Frow de a nmethod and system for reducing )
theHlead omd contrelles 6 es tsl allow kio tosserioad [asger mumben obparti¢ipants in a

a larger nunber of..dynam.c_npdes in.a nani c .
G R SRR O sty BB R Yo spageuver in
oftevitd Sarfpo@iMerget MiBIoASr of @vasarerattionthey shatild§lerfois $6 AAneuver

or of evasive action they should performto maneuver
ogief the Pethof paicrived thseateei ved threats. This object is

realized in accordance with a first aspect of the
invention by a nmethod for instructing dynam c nodes in

SHMYESRY CQF I THE ARYENEIONDi | e net work how to maneuver

in order to carry out a target mssion or of ev

! { asi ye
act i ShisthagfosnaupPicgr s preset MaisBRfo JFgYidss Iaetfsa%{ pnd system

£Qf reﬁurﬂﬁ% gl’?é ed oinhc{ ﬁo‘?}grolﬁﬁis@ am DRSy SRRE IsSHVAE a larger number of

recel vi situatio ata Indicative of a respective
dshamiat hades dh 2 dgianlgaiyrichangdre niobile peitworkdatdetarinsimgt dynamic
said situation data the resljgec i ve.situation of tion th
FEEE PRI ¢ TGP gfiton they
s%ul@ %@ﬁoﬁﬁ{ AR feRedsution tlﬁ:%’ﬂi 8B dr&ived thfbafspec i fied
critéria to generate respective situation awareness
dat a This objaethisdyaligeil dn recsdantet withrianfitst asneehef the invention by a

AR P s R RCPR EBROAB BB Rh v
t6 e8ARGYIVR 6BRtY arPdet & anIFBNthiskdindot Of Re4siNd action they should
pcaffggn? E£c|> g%lgljver out of a path of a perceived threat, said method comprising:

receiving situation data indicative of a respective situation of each dynamic node
in space;

determining from said situation data the respective situation of each dynamic
node;

analyzing the respective situation of each dynamic node in combination with
specified criteria to generate respective situation awareness data for each dynamic node;

determining from the respective situation awareness data appropriate action to

be performed by each node; and
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a personalized command for informng the respective
node of appropriate action to be carried out thereby
wa\ewonsh2mg) t o a second aspect of the inventi onP¢TERe6G/®1071
provided a systemfor instructing dynam c nodes in a
dynam cal |y changi ng nobil e network how to maneuver in
order to carry out a target mission or of evasive
action they should performto maneuver out of a path
of accpmemg\x@ dhe fesRastiye dpnanis pode pomeapd daterig peguit rendering of
f
a Ip%l 55l 1e\1llf Zed cglénnﬁa%gltefpg !ir[fgrrtﬁihg@et %c?g %:%@% %ﬁgg gf ; ﬁéﬂoéﬁa’cg acﬁ'on to be
c@nwahﬂmereuwt coupled to the receiver for determni ng
fromsaid situation data the respective situati n of
eachAggordingctond desond rasperal of dhe Inyentior Jifse éy Prqyidadea system for

1@?5@?&&@1&1%& hodeQt g'?l hé?ﬁfc% Eﬁb?xlgfr%slﬁg&ﬁé He?wﬁﬂ#% tPManeuver

ynam c no n co speci fi ed
i bidee rto cahly QuEne azet mpmcbn \mﬁ eshdiveatctom ghegr hoeBls perform to
data for e ch d am C nocﬂ%fr nam c sel ector unit
MAgEH1eE QU %P%?%e ec":‘t:fsé} HEERY AT r om t he
res p@%ée‘i’\%r %11 1%@41{&91 sﬁ\’l\@c{(ﬁlrkfa%mgﬁ:taﬁv@w;i PRpEANE sAEA AT each
to be performed by €ach node; and a communication unit
dyienplk edd¢ m gpaee; dynam c selector unit for conveying to

t he respecti ve nan ¢ .node co nd. dat.a t er ni,t . .

- ondBrRg Ut TR Pe bR Brapa PRy Hgion data
tlfe%*‘éﬂﬁ%@ﬁifé’ﬁtd&ﬁgﬁopéacﬁ haRfcie; action to be carried

out 't hereby. BRI EF DESCRI PTI(]\I OF THE DRAW NGS I n

or delant@almuse BBt anIlPEﬁetOl thee Aitwasionawt ifor saalyriag the respective
ar G

s%g%on Cg?cl ﬁ?fl%a%% Jhepfnagéﬁl%%an@n Q’Vlglf E%Jc%e(f’ %@gﬁ%néenerate

now escri be

rd¥padtiviisituatibrexaitiess Gath Yor choli dpgenivmbde;an aircraft
command, control communi_cation and intelligence
syst erfvasmiselpctepait spwled & thecanabesdbmBaih getermmmg from the

180t A O malith Wb Ehless Ay adorbiiidte | k@&#tcﬂb@%&ﬁﬂhﬁé&fw @k node;

unct ona t unit accor dance
amith an exenplary enbodi ment of the | nvention; Fig. 2
is a block diagram sho t he

re. al I
f unc i GREPTHGAHR gyt Goup WJ(?E%? fheg Cdse gcaj?ﬁ yrgf for conveying to the
&gc al (ﬁﬁr : hinR A obthhd! da%etﬁ%%nﬁﬁ %&Q}lﬁg@k Q}Sbl@gnatlﬁ@d command

unit depicted in is a
foli infprevin s thewespgcetive node of ai;mrapmatt h@lomn dvte |ca1m|d|0tuyth@rebai
situation

BRIEF DESCRIPTION OF THE DRAWINGS

In order to understand the invention and to see how it may be carried out in
practice, a preferred embodiment of a vocal unit will now be described, by way of non-
limiting example only, for use with an aircraft command, control, communication and
intelligence system and with reference to the accompanying drawings, in which:

Fig. 1 is a block diagram showing the functionality of a vocal alert unit in
accordance with an exemplary embodiment of the invention;

Fig. 2 is a block diagram showing in more detail the functionality of an aircraft
command, control, communication and intelligence system employing the vocal alert

unit depicted in Fig. 1;
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awar eness objects data analysis unit used in the
systemshown in Fig. 2; and Fig. 4 is a flow diagram

W@ bariosg48 he princi pal operations carried out BPYT/112€06/001071
system shown in Figs. 1 and 2. DETAI LED DESCRI PTI ON OF
EXEMPLARY EMBODI MENTS Fig. 1. s shows the
functionality of a vocal alert unit 10 corrprl sing a
recei ver 11 for receiving, data depjct]
i nst Bi# drie s oqkoliagramshaying méw@aeraﬁethﬁ é@acmﬁalstps #é @ situation

M@s@ %ﬁ%{:ﬁyda ﬂl?tgfswmﬂ ecf'ﬁlythp g hdwi2in ﬁ%nﬁ%ﬁ

r exa tic no ult I'dirng~or’ area
t he FBizprddisnatlesy dfagnﬁnosleodzmg rt]:iatpnﬂenpalr epdeatbors aanded owtoby the
whi ch a dynFamc nggg is not allowed to enter.
SYCBHRYPQVBhE T8y 1i8%associ ated with nodes that allow
condl tional situations to be det erm' ned. For exanpl e,

nam ¢ _node nmay be flagged as "friendl i.n which
D LED PSGRUTIONQF ESEPEARY Fott IﬁfaEwa t hat

f r | )}s‘ ShOIVY? tg% gﬁ‘mﬂg?ﬂr]%? efs% }55:&5’11 @@ %%%pa%gewer 11

f&%éél{llﬂgt@a@a apstcanaby 4@&@5}%@%@{1&9 ro@‘vet t@,ﬁea’tm NMRBGR space

ynani ¢ node i's received and conputed to construct
trs‘rqrwdtbyotmes d¥odes oreyriwdsaticthalysamisaFopersme s si@tCamd@dnay be
re.then ana zed bhased n stored conditions and
a Bflpind el @08 I ERorPRERS o2 hvisd B R ERRY ke 208w A bR hnich o
djvadic elotie s nvehNoweNet @gerMlDhbRions BRS Bd agetia®d Wifsthodes that
be taken. In a typical scenario the receiver 11 is

alipay rcopditignaladaptionsi to bt defpingined diesreaatple. e duiegnic node may be
ﬂQg”ge | S1RRLL RO A kﬁf ﬁfctaf,eaﬁ%ﬂl ﬁé’%ﬁzﬁe& {beél{teﬂ a?g@é rgéasargé‘ that is

ar screen. anal ysi1 s “uni cou

“tlewdl Ve dyranaik yioess thaeare eloeﬂu@idcbat“&u @ﬂdﬂv”dm euidhi mexsnel,atomp!
.each node_whet her any change in curre operation i
sigigfipR) cfp pe qegptruckach s analyred aherglay Slarnttions ﬁ@yeacﬁ dypamic

n&&s 8 rr@@eﬁ%d{aﬂﬁ c‘éﬂ%ﬂteﬁ‘%ﬂ %om%%aﬁ&%rf‘ér 84ch fOA¥. The situations thus

perceive reats suc or exanple, potenti al
oloteinled sirothen aaallgtzed‘ asedan Istosazd:tmtdﬁt[(matand aétice cnitarmsto determine a

. ropri ate evasi ve_act at shoul erf
SRR P e ot e UETiED” Hriyetes Aol SRn st be
tadkbfi ted to warning of inpending threats, although

clearly this is an inportant application. In other
appl cattymeal, scanacrl@nﬂaatreq@weotl 1 ds parh oif at redareyptit o whichreonstantly

e..aut.omat.l c temtovva
uf e UE RS ER e SR PG B horRng Y Fiflah UBE A Bratysis
ufitt V2 lcoaple@itd He re@ivdd @nslyr@ahe geceived agtal aafl Aleft@im@des for each node
takeof f. A voice synthesis unit 13 coupled to the

whathey aiyschange in ourrdn aBeTat e issaded Fuinken example ﬂilfhWIYSIS unit 12
ma?rcpe%rmme for each node whether there are any perceived threats such as, for

example, potential collisions; and, for each such threat, determines appropriate evasive
action that should be performed by the threatened node. However, the invention is not
limited to warning of impending threats, although clearly this is an important
application. In other applications, a combat pilot on an intercept mission may be
automatically directed by the system toward the target, even when the target is moving.
Likewise, a civilian pilot can be directed during landing or takeoff. A voice synthesis
unit 13 coupled to the analysis unit 12 translates alphanumeric data into verbal

commands and transmits data representative thereof to the pilot being navigated via a
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commands and transmits data representative thereof to

the pilot being navigated via aconmuni cation unit 14
WO b@reie4gonveyi ng to the pil ot command data i Pdi/O2006081071

of the necessary evasive or other action. Fig. 2 shows

in greater detail an aircraft, command, control,

communi cation and intelligence system 20 enpl oyi ng the

vocal S alert unit 10 shown in Fig. 1, wherein_ like_ .
coBmyBicates upit I1f tharehe parvesmete thy pilefcsommand datp andieptive of the

. O includes a plurality of

ngéeé%%?é%\%vi-gﬁ O?%ztg?t\fleergdat a fromparticipating aircraft

2 1 Fiopasthotvetin greatky datail anredde) coamdand, kentrab pemtsimication and
. (i.ncl uding both statjc podes apd dypam c nodes) i.n 1
léﬂﬂg@ceéa%% A eTRGYIRE AR Voo AIPTHT Lo SRt Jo g4 wherein like
c&ﬁ?&%ﬁ* WICh&ert A48 by SE8RRESrefefence Hathe@ls. B Stem 20 includes

optical nmeans etc. and renote sensors 23. The fenote
agdwebitys ofragnsprscivhith rmecivo Jaefionrpartidipating airerafi g} le (Congtituting

the syst.em vi.a sui tabl e.mgdens, Qut the disti,nection .
R ST U RS GROPERE babriehs Sodksad skl podes) in
spdRe f(@bnstitutingea PEAHORI eml%ﬂmemt). The GORKGEY HRideTidEal sensors 22,

recei ved data depicting an instantaneous |ocation of

sedicts resldes, ioptieg ameansr elo-eansb tenpgfe tshesogy Aamlbe noaete sapsors may
, d f ! 4
H%ﬁ'grée&%%oa%n gen%ig}ggt gatgé}{ e%r‘fij fe%& ?tg}/\%‘%l %’%“%@;9‘90&‘3@3 L@éd ans’ but the

distihetymobetde & ol Gvid Gemgtel Safdoad isame GnpoRhrituat fapas the present
.awareness. The caoncept, of fusing signals formmyltiple
inyepden & ecweamed. oLy wpived dalaglepiting @ngnstanipreqys lagsiopof each

n8@d iﬁtsﬁ}a&é) s @Jdlﬁpttl’?e | SRR MlodesS & dgﬁdegxﬂgpltﬁnsf%ﬂ%i to a
alrport Integrated-hazard response apparatus describe

wonk stdiiowecomputdr Q4 e hédS ibis Thséd 248 iregrhtedtss aamslpfodaesan integrated
data fr.om di sparate sensors. Such nsors can . ncl ude,

S TERUMIRATSAHABH0S SHREETOn P HERIeHe { BEIGOBRCRE Qi PR Pignils form

rrlfquill\égg)sencsﬁfst SMstih dlovide AdaRiRe %R:’af% Q¥ hfidile and stationary objects is

-resol ution, “short-range, clutter-free, _
kaowe get bardce ekahplenthie aupornntagratadafazamlesppmee agparatus described

i R GuRTAIB ST SR pPTS ROVSIRGRE i s Pyt Srud Sensors. Such
sREAS ca indle@t hBF eRAdlpll Shbhikddily sGIRd Bétodtfon Afuifebl (ASDE)
system formats_inconing surface detection radar .

sysi¢ro thaitis edaptest togpraeide 3@1—@@%&@1@ sherteangeaplyttpr-Bseusveillance
e ek A SRR R b AL ¥

thd k@ficeeof aifpodihveimest Radlabldhgy Michahm&sile WdalfeT Shnd visibility
be used for detecting and tracking many aircraft

cgﬁ ifins. A1 4PRE VsleuorBats dRsospag surtaeitistecsion s¥fas infgymation for
IS ReASE Rt L oty LR ol oo i
rekohpipnabaghtedisplayss irg bl sirgore contsddowsr valf. Likswist, an Automated
Rfa?igrt %er‘,r%lir?atl §y2teen? Eﬁﬁ$§§ mia?lvbeen&sieg ?oracrlgeccti%fg eagl qgaecliinsé many aircraft
within a large volume of airspace. Other sensors may include a secondary surveillance
radar (SSR), global positioning system (GPS). The manner in which such disparate
sensor signals are fused is not itself a feature of the present invention and reference is

made to US 5,557,278, whose contents are incorporated herein by reference and provide

an example of how this may be done.
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made to US 5, 557,278, whose contents are incorporated
herein by reference and provi de an exanple of how this
woreap7los22done. Wt hin the context of the presentPCT/IL2006/001071
invention, the term"situation” is used to denote the
conp03|te pi cture pertalnlng to a single node, and the
term"situation awareness' § used to denote dynanic
situations relating to a node relative to other naod

baseWiBnn dhe epnicsd O the grasent myendion; Jee &ren’ %}W&%’E Is used to
t f oSt Cke
d%ﬁro:i 21%,' ggle o%] g?ﬁ’lﬁr&ﬁfé}% E(g fal glﬁglfé ﬁ‘&?(f’es eanﬁ %1% REf % situation
awaeheed 10 hsddta éspee tlymfrmwmmbltu&meﬁelmhgaota nodefnﬂati\teaeto other
t aken. These criteri.a maﬁ‘10 g@l hi.s node .on
h

neqss| based i gpgcélaedaicriferian dynarp; StRHARS: gle System
a&:@ééeb ﬁ'dgﬂbgs@gf SRrdY &tea &{cﬁ%ﬁn geclaS»ltuIT!i](ﬁl aat ARasR AbRRA or in

stores ta relating to each In the system both
respat o whainlh spyeialrction Tetlee Tdhd:na Tlhns:el aideriamanbeue | D as

wel | as congltlons or othergp ranﬁpers ghat effect a

r espebi5&ods P ACPIITIORSHBIEE hBOYfJde. For

exaapsehisdhioRQBf 2 WBYisip ddefsEitharcibedandLr airspace
defined by first specified boundary coordinates while

bei n@Thp databasctabsg storemilaia radatinggogaels pedecindbd pyséam, Bgﬂth static and
undar oor di;nat es.,...[he

T IRE B ud® S GRLY ARS PR PRRE s P Bapeters

effbata kEpetldtcasibrtion i ddghpugeddfdrf ®E etden ode exaRLIE, I’aOhodIe may be
stored in a single repository; and_indeed even_ the

peratitied ] enterrgjrspaceadadingd by fHelweniipd heurdasy epgydinaées while being
t
%@Eﬂg&gdﬁgr{x%ﬂ?& n§C%%% eﬁéﬁneﬁ@ ?/é:zcté)gﬁlr g?ﬁ{lg@ %o% agﬁ/ lcoordlnates.

i'ons © ode IS a ative
Tae idasbage imayt tee didaitainals embng esdngbdiffetent @onpatdns sodkat the data

whet her it answers any of the crlterla in whic
redging 1 dierenigrdas Bed ok Dp toredddit sing Ig &wmosoryy %CF idpateven the
d%t\%%r%mt eps‘?ngs fab 1(111&9 BE RRtrithited 4o AEeLnt Sbrfi’ﬁut&@ken

ar situation as determ ned.
ex arrﬁhe srtuattoar zuﬁlpntondmometoxﬁ/emh notel intagelyeed miat&«mdtoaall criteria in
t|Ie a sttke|noc:05|derat|onta
rahage. b estams Ton e SO gngverd g bf 1S Aferiay g which

@L%ts@@@lapa@ioﬁqnm %uﬂ% t&@ﬁ auicbwiial @edibiddd {askd'80¢ Hef ddf@ed on-
supersedi ng data are transm tted b hostil e target.

t tmaneedgtoe};@galgameumag o 8 prigular swtuomaé ﬂ@@pnlnedoF rexample,

i rcraft ect, .the s ste noni.t ori.n
DR Eh e b e B BT PRBY Rl MRS Rsidertion
tE b ABAra6RANGRS dyrintia) @fic e aRtindyps dile@atabass dlso Bidthdes default
enabl es to keep the m ssion assigned object/node up to

datareat ivawedtbmm Wefﬁsﬁmg@lﬁtar?ge trasngited by hostilpiaegsir e and
fl
g?lc)\r/]?) %8%?%1% éaggl Lqet% 3 [}S& ddrnf el ? 1? rcglﬁt ﬁ)g%nr %? Qi;f'ogiect, the system

kédpsgtabnitoring changes in the mission data and related objects data, like sudden

changes in target heading, velocity etc. and enables to keep the mission assigned
object/node up to date. Constantly monitoring the situation picture and using sets of
predefined rules of object behavior provides the ability to detect flight corridor or flight
plan deviation as well as collision hazards, intrusion alerts or sudden occurring threats
etc. and to automatically react accordingly by generating the relevant alert/message to

the relevant node.
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pl an deviation as well as collision hazards, intrusion

al erts or sudden occurring threats etc. and to
wa@edoonsiégal |y react accordingly by generati ngP€TE.2006/001071

rel evant alert/message to the rel evant node. The fused

data are sorted and transferred to a display nodul e

26, which displays the instardtaneous situation

awar eness. The sorting allows data to be o&g}ani zed

accof b Atged datgraseieqried ind dguelered i adisglay MR, Gtigh displays
e E‘rgs?a'&néfn%bﬁsa%ﬁéuéﬁéh WA Be 0RO $BRirkO aﬁ!)%?"\ﬁi?% ehepe iganized
0 be given to sone signals of sensors. ut e manne

adddrdifig ehprebiéternhinedl oiterib, Sutiobs pdaritns seakortreliabilityindgo ontso as to
t he present invention. Situa}ion awareness is a . -
alipg prefsrenge torhe giyen i somarsiEls OXISeRSOkh Sl thermamyier i which this is

d68d i how B b Chitfig(SEthe FALCASIREARAD Shatioh breness is a
contr o er, usually ag a screen picture that 1s
displayiofuld hiy siteating alsafkedwama theedrt es AadSitiEtien Hlictumt (AFP) and is

awareness data s con ed to a situation awareness
PEBIUE © ik PURLFY SPE it e SEOChWRICEHC SRS RS Tecalculated
afdadesies). of the relations between all objects in the

monitored environnment so as to assess their .
si gniThe séng®naawhreress deigriricoeveyhd ¢ame sévatiamaswarnesyiobjects data

nner in.which threat eval.uati i S; det i ned Jj .
ofEal i 2o b GReBiph o R Eh bP e SitFhE DR ol Sutefs n e
nWntbrede exRnBfenatsedad Pitasseksd GReiP Rj@eficaibd emet {oC deteffline threat

geographic position are known to the system and_are

ep@uqtig_r;tp They magpﬁ:régt@i%ﬁh@é gvaé{\aqti@p igdetarminedisqwt itself a feature of
tl%i%rg%én\( %%\;é%’agﬁ nsgtho{lg{e] gcewﬂla#)%/ Llé‘g?cg%ﬁeg {?Iléag CSHI%I' og)j eecrt] é{é)l?eénsatics and

eration etc. a easi
gbdeasis besition ary lanive ©xae bydim ead atmparaoftheatbfects managed data,
directives to an intercept mssion_ assigned aircraft .
delgnaichisas rlativer Bearings TangseiaHyues r edeqe aceierztion fig-rag easily

chRRdteR9 This&hdbied Be ARRLY 7eGed8tRa@ Bret&sh 808 eRPhirbdt s to an
unit 29, whic S %

screens and sorts the data according to
inthreeptanission apsignkel airvealt odeds Sotaaget too lawling dieectives to a required
Sit ug;\éi n awar eness and threat eval uation data
ldmedisldng to each node separately. These data are

convayedtnhlz&y nRa fdssleplifl: & 59,30hichBEeEhCA! Joft $he data
the distribution of the £rocessed data to the various

apeadiag o 1thandrigen predefisedc nedearse dhatoacdmpidg piteationeswazeness and

format.that .is conveyed to the res tiye aircraft for
ey B nd PASPED Pnaie HREGEY RS bRl kot yed w0
dyRarhiclsdldcsdiamtic B0) Whigh cdntrdls tEOaBIrBALILA of e Ppt8sked data to the
selector unit 30 for converting the al pha numeric

veripwrartles 21 and gergrates porhmendidata Ap alphprrmeryy fprmat that is conveyed
BRI G AP0 TR I OB oD Sy it 1
(shonh@sFig. 1) is coupled to the dynamic selector unit 30 for converting the alpha-
numeric command data to speech format. Alternatively, alphanumeric command data
may be conveyed to the aircraft and converted to speech commands by a voice synthesis
unit on-board the aircraft.

In the case that a voice synthesis unit is provided as part of the vocal alert unit,
the system controller may select in what format to transmit the relevant data to the

various nodes by means of a transmitter 32. Thus, he can opt to issue commands vocally

via a microphone (not shown) fed to a data unit 34, which produces a digitized voice
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unit on-board the aircraft. In the case that a voice
synthesis unit is provided as part of the vocal alert
waieior/0502e system controll er may sel ect in whapCt/or2net001071
to transmt the relevant data to the vari ous nodes by
means of a transmtter 32. Thus, he can opt to issue
commands vocally via a m crbg one (not shown) fed to a

data unit 34, which produces a digitized voicesjgnal )
sighalt that ist Hhen tranamifiedt bk theptpansratier dhohithqugh this is the manner In

. though this S & [ ' :
o AR 5o R, L1 SPERETE B8t and e
caiindin T he ey st cnglech @nid ¥ 0 amychaefoee boset o rdutSCormayind data to

therefore be set, to route con(gﬁ’gd data.to th%sv i'éﬁ' direct]
they wetse sty@thesist Uiy 1o Sasast 0 presuse SYRIsHR eIPPEC a@’é is directly

e . . . o M .
oA Tt ) R 51 g i iy i
difiigiedivoesl oromide synthesizekfosyats ey etcérdedrby @ racopding unit 36 for

recor ded ?%/ a recording unit 36 for subsequent replay.
sppsgauent feplay. pi ock di agr am showing in nore detail the

functe onglik ty pefokt Bgedhd YRGAR BWRLRN 81Ok efihstictalidy of the
anal yst's unit 28. A situation awareness and n ssion .
stmelopsdvearemsiss oRRatskdadp enalysis ni P, rasiepiionadwarelsse @pd mission

t hat. ar r{ of the situation picture and analy T
il AP bep ot 810 MR ot SHERF BCRB IRIY R stuation
pidi@eeMdt Bnadszedafili fRchtd¥nd/be nliskian rél@dnshiph essoched diceelvith as

above, these may include intercept, |anding, callision

dafiesdianthe Tarean eenigolein dstrioiasl ahoye.rihesegnay wisludeisteraept, landing,
apal yzed .dat a j.nt I C l.agi t :
BR8P R IR S pBE 2E oy 91 £ e o
sehodakidi seqeencet ©f lbgicdledddia agfericks ednthinindh intaraeptplemding, warning
participants. A | anguage vocabul ary. unit 28c converts .
e veas Siole dedememitiadaoiihg I RATICEIG Fadd 2BBHALE yegrbulary unit

2i8§ ct@ er&rlggﬁgfhgﬁg sbABAE9GRo Hetlan lﬁ&tﬁgcta k&t&ces, in any predefined

synt hesi ze transmtted to the participants via .
laomes kg lto bé lattsyntiesizéd FektrantsmitBukiodhe pagicipests via commercial

B BRI 7 SBR rct of o
RSO RECeRRCA EPBAdsAh &I A GHPBLARRSZEY s &ORERS RN@tdutitance by

r
several conmand primtives With auxiliary data such as
concitentiog pevayalbeonpuaslipdmiives Wit getlianp detaosuchps trajectory to be

| ocati.on, trajectory_and so on.of a nade that is e
H“ﬁst“sa SIpt éaﬁg%rno (ﬂrg@d Iocaon TR sss?a%%g% gr%)d%gg%dl s to be
BRrRPRArGvefieR! THiS, Wi médRgdes af€ basetiwal pr¢-stored primitives, they
constructed in real tinme according to current,

aty petrilbaPonstispian di mepl tieg accorine by erent.rdynapaealiycdaggige, data.
R0 5 BB g R gy s
16 AMRMBsRR whes 3agesant conalléer Jopeeyd withl messages to each recipient
individually.

It should be noted that although commands are formulated by the situation
awareness objects data analysis unit 28 they need not be voice-synthesized by the vocal
alert unit. Thus, an alternative approach is to convey data to each node that allows voice
synthesis to be performed locally by each receiving node. Likewise, it is technically

feasible to convey the raw primitives and auxiliary data to the respective receiving

nodes, so as to allow them to construct and voice-synthesize the command.
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individually. It should be noted that although

commands are fornul ated by the situation awareness
wobkjgosx4glat a anal ysis unit 28 they need not bRCT/IL2006/001071

voi ce-synt hesi zed by the vocal alert unit. Thus, an

alternative approach is to Cflvey data to each node

that allows voice synthesis to be performed |ocally by

each recel ving node. Likewi se, it is technically

f easltovidl alsp %%Rpégmt%thahweéﬁmm MG A9t BHY 05@3@. \{qcalra}ert unit but

ax%%g(?enﬁaq sbilBrd SRR anéle SRRCAAG P95 &98'1%% r&ﬂd%i ésoﬁ\%ndard

construc VOI ce-syn eS|ze
ini alr-trhfﬁm dohntral setehes. Ty i€ i safficderdt ket thdl\e)cabz{ism mait&wee inputs for
no rt of the vocal alert unit but are externa
¢ KNS H¥™§'edar, SSR and GPS sensors which are

pr °VItd€rﬁ1 Akso l%é‘ﬁﬂ&’ér&ob&‘ Rt whiltild ﬁqv‘éHthrf fhs B¥&t %E@%nbed with

hus it 1s sufficient that the voca rt unit have
pazrtlpulmsrefgard oupiir-igffichenselsosystenh drag taluces thailbad e slee human

d tood t hat. whi | th h
ol el IS R R GRS, MYy o e A fr o yrpan controller

aC Ry éé@éd RIEPY 35608 Na adi @RUAPStA Finkd® 8fhcB tndrB GeltdMBApplication.

con ler and, in extrene si tuations, my even
Tbuﬁulatcen theeusedein fwr of theseamation dessiribed 1a§hsmge@§s eded in the

! e |nvent| ind
oiRaisat Sl 1001 hlose Rt Mokl bl By way
of Bign€ eR@ANpIeS tikeseid P@&h}blBS hRCaipiicehlt Sn Gl iaﬁﬁ dispatth&ystem. For
background section a of whose contents are

exanae.pot Auenced taxindispatelafsuvtencmay Bpendyacks ok pajsndal fares and
%fé&&'i@'tﬁ néal}%t%@ﬁqﬁé tRe 'uf{%%ﬁ R ﬁ{é&&%& emhﬁmalmto% systems

I'S atc SysS an advanc

schedul e the nearest,. avail abl e taX| to pi ck up a fare.
helREESADy OF GKIN e amebile Erphers Whats lOREHN 1B SPRFRcanspe determined

Wi Nedo le@%c&dr@%k aris hifwEMRBhEoNdrao anfdha tﬂ@'sElected taxi driver

carrle on her person, or even via a nobi |
exwﬂg phone tovhwkeipl the afaneoBui mo&p‘élan tlsis,nif tlee thet erovies prjor to being

th reasonabl e accuracy. .Thi.s. allows the.c
e Ko e el Bkl VGl g ePOTEEabYrySAa eiver, his or
h& Gldadd Idéﬁtﬁ@rvﬁﬂ ‘tﬁuéon@ﬁhﬁy Ayl 18, thé fcohﬁ@lléradtﬁl then relayed
moves prior to being picked up, "possibly because he

vedsllyke thet driyer.| Th@edrmgr 53 tb@mb}e ponstantly olpdath@ hewity @mnewres in order

or_her updat ed ocatl ntI conveyed
kst BE B AR R oy REeRRE Bt Mo BB § Rl i sueh o
mbAfertdsi tg @educe tho®jadlyn the heinantdispateReiabRde M@BdAting is processed
maneuver in order to carry out the target m ssion of

alﬁ@b@mﬁgedﬂéom@maﬂlﬁed fare. But this is done in such a
mann %Ji Sthd &gﬁﬁ&%né Q‘ﬁl of és’urg’é‘ ok AFpdHTED S RBHIGAR! the art.

sincée t e up OCeSs
Integration of the voice synthes1s umt 13 within the vocal alert unit 10 gives rise

to a C4I system having the following advantages:
= High reliability since human errors in reading of digital data and converting it
into speech are avoided.
= Simultaneous operation since the vocal alert unit 10 is capable of generating
and transmitting command data to a plurality of aircraft or other nodes
substantially simultaneously. This is impossible when a human controller

issues command data verbally.
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and conveyed automatically. Many ot her applications
will, of course, be apparent to those skilled in the
w@ea07/05n2eegr ati on of the voice synthesis unit RGI/W2006/001071

the vocal alert unit 10 gives rise to a C41 system
having the foll ow ng advantages: Hi gh reliability

since human errors in readi'ngfbf digital data and
converti n% into speech are avoided. Sinmultaneous

opel aRewroisiaicelreencpbeydy val¥ert unit 10 is capabl e of

gener nd. t

pl ur aﬁﬁw daaliar%?\zﬁgg%&ré% er nodg}’eﬁgh%g%?ar@fmﬁﬁ'y

si mul Caneeatsl data AuySoptidnaligpbs siahdreittath ening differat voices, such as
controll er issues conmmand data ver baI |y. Rate of data

r ef r eB¥HRARMakR JughAloY PrickoTipiest 8BRSl €y be gener at ed
and « c Qe YR, d}ragﬁ}é hcutﬂ% #8%on eﬁi@%?le 248h £ TE¥able evasive action

optionally be tr using different vol ces, suc
as nab.m/eﬂ]eamdmate&,r thér 4y stam pmﬁtnjhl,er Blrelivvied $¢ attqzneieto lottet eoatters.

Si nce at anal ysi s, deterni nat an ocal i zati on

o " E e Ml Shre Dt e shatanm Sontialier B thh T he

syst ey iPpd ﬁﬂ’dérﬁ()od thaf ﬁlelv%vﬁcarérpmﬁt 'I@P&l\ytb% 195%@?1{ all types of C41
matters. Mental stress on the systenrcontro er is

system étfudieg ¢tvild militaryidr [patsenilitaies rseelo ¢l taki axff ehlkandivgslystems in

<Pt t i A Torb S il A GOHRRE s o L BRGE nartine,

ab ke Rftbrréytridl HAKIOIBHStcRI¥S rdqirRig HSK toncediritidPadd fast response
carriers, Airborne Warning And Control Systens

pptrqa&gq;“ me, as well as terrestrial based C4l
syst
N esp%]mgfe lr?gﬁjmt Er%hegyo %Ee}?‘sﬁﬂetn ﬁah&gncﬂﬁgdfn?%gages are vocalized,
tiex prdipley oertb@@hvmﬁbxs mayebes apylled zsh tmﬁ&a@aém&r@ of personalized
vocal i zed, the principles_ of ‘the_invention may
mESPAZER L %héro‘rbt*ras tSHeh pseviskally 9g Pessiply Pg%ln‘&calbé%rldr@é‘éaélges
in o | b
vocolPERLEAOTR AR BERl Ly r R Bt Bl oy b
stiltedb] 5 y18°b granmestio rcdmpgtet oLikeeisenvientinvamtionycdméenaplates a computer

Suita ro d co ut Li kew enI
RO HsH g S OAPIE B SIS i SRR ey metiah ok Vi iySition. The
SRR Srthe c8Xe/ ?Ia‘té%gatrﬁﬁ‘ch'ﬁetﬁﬁﬂja@é Iﬁ&ﬁoﬂyniﬁ%@fﬂlﬁ r!}mbodymg a
The invention further contenpl ates a nmachi ne-readab
pregranyoft sasyiidsions exbodshle dyathp rmoephane Gfr qmgmtmgctheomgthod of the
exe%ut abl e by the machine for executing the nmethod of

HyRRt
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invention. CLAIMS: 1. A nethod for instructing dynamc

nodes in a dynam cally changi ng nobile network how to
worwenyeas i n order to carry out a target m SsiPCT/H20@001071

evasi ve action they should performto naneuver out of

a path of a perceived threat,,said nethod conprising:

receiving situation data i na}%ét ive of a respective

situation of each dynam c node in space; determ ning
GLA¥W8ai d situation data the respective situation of

each dynami c, node; anal yzi ng. the, respective situation .
lof eagh tosintos Hgsaistng B?'F%}Cn%(tqeé Ede gwagﬁsﬂx Flapeing mobile
ngﬂgogl@ Pb@ th Ch-BERNRE M GrdbERRGAY 0ViEa BlrbdtahisQbn BVG ﬁﬁl@i%é action they

or each dynam c node; “deternining fromthe
shagpeotrform $0 tmaieuver awaroéne smthlatfaa appreadped dhreatacsaidrmethod
to he perforned by each node; and conveying to the
°P‘@§B@8§1 ve dynam ¢ node conmand data to pernit

renderdReiRd sAuRRhHSRRAIHARHVE VMBREpddaife sREdA BB eddhedynamic
respective node of appropriate action to be carried

node mxspeessby. 2. The nethod according to claimi,

wher eiin, t he.situati dat.a _is. further indj.cat.i :
e bR OB L Py el M B ARS8 ynamic
nb@e;cl aim 1 or 2, wherein the personalized command is
rendered vocally at each node._ 4. The nethod accordi ng

to cl anslyaingitherasaeciye ssuaiasy of prghidysamic veds Bncombimnation with

sg - SNGREH IR e%n'eﬁ*te?re}?ﬁé@ﬁ%"éiﬁ%{i&g ?%ﬁ%ﬁ@& &fa fo? _gé&adafnamic node;
ata sentences containing suitable diréectives; an

converdtienginta fomethu eespedivefsituaipircalardadsa demrdpprpeiste action to

i nt o, human | anguage sentences for voi ce-synthesizing
bﬁﬁ’eléfofl%@raﬂbX?ﬁ@ﬁ’@g@Wnéngi ne. 5. The method according to

cl ai Medy WS &) Re (i%\é@'i‘}ei NG5 Jo&eBIBRERS d9h tb QRiERkendering
data senténces I nto human | anguage sentences includes

of angeatcaphizddnepnoman hitot ipforming the sespie¢tiveanndel dfaappropriate action to
data, §. The thod according to claim4 or 5,
tﬁer‘félir{?gi%g\?ﬁﬁr@e-synt hesi zi ng the human | anguage

sentences prior to transmtting to the respective

MOodes.The method according to claim 1, wherein the situation data is further

indicative of static nodes in the network.

3. The method according to claim 1 or 2, wherein the personalized command is

rendered vocally at each node.

4. The method according to claim 3, including:

converting the situation awareness data into scheduled sequences of logical
data sentences containing suitable directives; and

converting said sequences of logical data sentences into human language

sentences for voice-synthesizing by a text-to-speech engine.

5. The method according to claim 4, wherein converting said sequences of logical
data sentences into human language sentences includes concatenating command

primitives with auxiliary data.
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7. The nmethod according to claim4 or 5, including
transmtting the human | anguage sentences to the
w0 e®pesRis/e nodes in text format for vocal i zi NRCDHIL20068001071
respective nodes. 8. The nmethod according to any one
of clainms 5 to 7, wherein a 1czparacterl stic language is
associated wth at | east one of the nodes and the
sequences of logical data sentences_are converted into
6humanThangthedeceuringrie slind ga, @ﬁ%ﬂ&&?l@nsgmhemmg the human

ne of clains

1%@1{[‘%@%9&% ?EFtsoalggg r%?r%?ooﬂl e‘lt'tg’ eﬁ}g%?%sent ative of

t he constructed per sonal i zed connand and there is
7f ur t h€he inmethert @dcarding gtot bieim: Glnmarﬁd iddudingotrmtmﬁtthlgcﬂle human

sai d personal i.zed conman 1Q. hod cordin
133&93&9@3“6?“08? ap n@le 1re§RP°§Ve W ?%l“iﬁ tFtﬁte %%F o‘chﬁ\)\ﬁP%%y the
re@ ivdabgest S i ndicative of a perceived threat to the

spective node and the comand data relates to

evaswe action that should be perfornmed by the

8res peEh@ veethmaldaccotding Thenyrentof ciadwms ridtond, Wbel@lrah reharacteristic

dnc ertin si t uat.i.on
1y Aros e B AT ot st dPEpSesRRE sHBhER T Sogical data
sHRdHcBN S0 TofRiHed ifto MinBHlArdRbEe fnfeRbdd M88id chBfcteristic language.
converting said sequences of | ogical data sentences
i nto human | anguage sentences. 12. The net haod
9accor dhageihodeicaorginetio anh epe phelawes bia $.itheseingaid command data
C of
lﬁ I‘gﬁl;é lgetﬁlseeo%‘ ttfel% géén%ﬁhctgﬁg%‘géﬁytz%@ g@éﬁtaﬁl ?118&1 ('t:ﬂ(;é?@ls féu'ther included
ugdhg Hetdov@Band dafa ®LOohthat Yaid dtB@onaliZed dhvamard.hod
according to claim11 or 12, including transmtting
t he human | anguage, sentences text for
18 spl é?e H&f’ﬂt‘%‘i‘e%?‘ers‘ﬁ’éét’lat}lé OH%B]Le&amlsﬂ topY, é%%ﬁttlﬁ%ﬁua?%‘t aware-
nés@s& fH el fnﬁg:aﬁli@ 8L GeRAARY thitaftd AT oﬁe%tljvé’ nS8aR84 % command
nDbl e network how'to maneuver in order to carry out a
datargletes i esisiva actiomthatshasidvie meformed bhée respeative node.
performto maneuver out of a path of a perceived

hreat, sai d m co a eiver (22, 23) for
{lecel \&Pﬁ&le"s}t {;?@ngotgtc IIlnrstl %atlt‘{]/%lc%g a respective

Si t uabh@Rriafs BRCONENOR M GrdARSeddth i8lda%Bed e isbdiRhb@Nof logical
unit (24) coupl ed to the receiver for determning from

dgta|sdntsmctegaomt@mlmwabln@hneetswemndve situation of each
dynam_c_nade; gip ana Si S, Y
0

situ a{:?lbvﬁrtg}% £ squ Cleflzq nig?)gtcﬁ(gz Qeas p c%g 15% hgl%an language

sentences.

12, The method according to claim 11, wherein converting said sequences of
logical data sentences into human language sentences includes concatenating command

primitives with auxiliary data.

13. The method according to claim 11 or 12, including transmitting the human

language sentences in text format for display by the respective nodes.

14. A system (20) for instructing dynamic nodes in a dynamically changing mobile
network how to maneuver in order to carry out a target mission or of evasive action they

should perform to maneuver out of a path of a perceived threat, said system comprising:
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situation of each dynam c node in conbination with

specified criteria to generate respective situation
waxaresess data for each dynami c node; a dynanPCI/IL2006/001071

selector unit (30) coupled to the analysis unit for

determining fromthe respec;Lyg situati on awareness

data appropriate action to be perfornmed by each node;

and a communi cation unit (32) coupled to,the dynamc .

sel ecdieceimtt (For23Q oloy apFeiyng cildon difse MdicAtiveHfaf tespective

: .1 rendering of a
S%ga?@g%g%g}gg’ng%?rﬁna&nag lggéemf’nf ormng the respective node
of appsitpatioatumita@) eouplea thehe seceivedfoo detethmirbfromIsaid situation

The system according to claim 14, wherein the
daptheerRsea PAen Of FARlT IR 19 ve of static nodes

in the, BRIV it ¥88) d Pleas RV AGHRh G %ot Qndty AhgNHArespective
or 15, efein the ‘personalized conmand is_rendered

sitgtimh| 9f agdchedyptanmiodende1in. caihkingtyet evithasprsiftidngriteria to generate
claim 16, .including: I agnostics engine (28b) for

rGBR B g Br e P SHEce B8 T nt o sehedul ed
sequelRcBaaffc JeR@tdtahiid3h ReRPIICRARS afQPdiduRit A&t determining from
suitabl é directives; and a [anguage vocabul ary unit

thie2 Sxspective plitwatiero awhesneisadmio Sppeprisisgiaiiont ior be petfermegdngy each

nsg'_d gequences of | ogical data sentences into human

P ?@ﬂ ge sentences. 18. The system according to claim

17, waebinufieiof vagnes) tapledngithe djsansdapleedr tigit for conveying
concatenate conmand primtives wth auxiliary data. )
tq dhe TRRecEiys yRIRICRAYS ¢RI fefR P Prrmit resderipgented Rergonalized

' . [.8, UR.t e lLed. he..d : t
YA SR B ol 5o LE e o 8 80 e o
thezetguage sentences. 20. The system according to claim
17 or 18, wherein the | anguage vocabul ary unit

ener ates the human. | anguage ntences jn text farpmat.
139, THES SPSEEMSERIG fy umaky, SREH (BF siaopy defg 15 further
i%cﬁcat%%ﬁ”@ﬂaﬁch!}&es%mbﬁé engine is responsive to a

aracteristic | anguage associated with at | east one
of the nodes for converting the sequences of | ogical .
16at a Jdntsgstemsiciordingtaretaim| ldneyuldy evhseain Srequessonalizedi g@mmand is
teristic uage. 22. The system according to

char ac an
f%fﬁ%f%‘n‘@ca Y g &P 0‘%4 to 21, wherein the dynamc
17. The system according to claim 16, including:
a diagnostics engine (28b) for converting the situation awareness data into
scheduled sequences of logical data sentences containing suitable directives; and -
a language vocabulary unit (28¢) coupled to the diagnostics engine for

converting said sequences of logical data sentences into human language sentences.

18. The system according to claim 17, wherein the diagnostics engine is adapted to

concatenate command primitives with auxiliary data.

19. The system according to claim 17 or 18, wherein a voice synthesis unit (13) is
coupled to the language vocabulary unit for voice-synthesizing the human language

sentences.
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selector unit is adapted to use the command data to

construct said personalized command. 23. The system
wa@ewonsh2mg) to any one of clains 14 to 22, wherRCHIL20&/001071

situation awareness data is indicative of a threat to

the respective node and the ¢gnmand data relates to

evasi ve action that should be perfornmed by the

respecti ve node. 24. The system according to claim %4 .
28y 15 The systermiapgprdingdp sl st/ <l 8e Hgersen {f@éﬁ}g%ff vocabulary unit

[ i j [ r ata into schedul ed

gglg%%tgéthggﬁg ?Hﬁ%g“f%‘g?géé‘g g@%@%@é%@@a@bom ai ni ng

suitable directives; and a | anguage vocabul ary unit

2128c) Theuspited dcoorlhe Wi mynmet dfodaiendidn® 20 rwleoriudhe diagnostics

sai d .sequences of | ogical .data sentences .into hyman
CPERE %G pe%sﬁ‘(eemQSQh%?eer@?WW%f@@are&i W&ﬁt% Igash ope of the

néfes MHELRIBrinBeind| RGNARES ©F 1658ANGth SeAEARS SEtd Buman language
concatenate command primtives wth auxiliary data.
s@BencEhn sydclemdacticdinggageo cl ai m 24 or 25, wherein

t he | anguage vocabul ary unit generates the human

anguage sentences..in text format.. 27., The,system .
cor AR IRERat ot o SEY spfhTein 1 K GASHEHEM fhe dymanic
sel¥Brefigitn Rd 8gaptdit kol dge afht Céathrhand? Batal e cO¥GFRMsaid personalized
according to any one of clains 14 to 27, wherein the
cp@g®inder has inputs for coupling to external sensors

such as radar, SSR and GPS sensors.

23. The system according to any one of claims 14 to 22, wherein the situation

awareness data is indicative of a threat to the respective node and the command data

relates to evasive action that should be performed by the respective node.

24, The system according to claim 14 or 15, including:

a diagnostics engine (28b) for converting the situation awareness data into
scheduled sequences of logical data sentences containing suitable directives; and

a language vocabulary unit (28c) coupled to the diagnostics engine for

converting said sequences of logical data sentences into human language sentences.

25. The system according to claim 24, wherein the diagnostics engine is adapted to

concatenate command primitives with auxiliary data.

26. The system according to claim 24 or 25, wherein the language vocabulary unit

generates the human language sentences in text format.

27. The system according to any one of claims 14 to 26, wherein the dynamic

nodes include aircraft.

28. The system according to any one of claims 14 to 27, wherein the receiver has

inputs for coupling to external sensors such as radar, SSR and GPS sensors.



