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noi se ratios, wthout any of these constraints, is
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steering the directional gain pattern of said
‘directional ly agile beam antenna towards the origin
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calcul ating the location of - said position receiver
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directionally agile beam antenna to receive said
positioning signals fromsubstantially one direction
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is steered in the direction of the next transmtting
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its transm ssion 306. The position receiver 309
continues to direct the TDVA Adaptive Directiona
- Ant enna A«ray 310 directional gain pattern 312 toward
. 'the origin of the currently received Positioning-Unit
- Device 302 positi.oning signal 306 until the cessation
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Directional Antenna Array pattern to be consecutively
steered in a plurality of directions. In the preferred
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wo Qe ®as | y received Positioning-Unit Devi gerResio3hmaiend
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deactivated. Referring nowto FIG 4., there is
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Adaptive Directional Antemna Array incorporating a
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‘The mapped azimuth offsets are then used to select the appropriate directional receive antenna for each time

 slot in the network Time Division Multiple Access (TDMA) transmission scheme by using the values given

in Table 1 as a look-up table. The directiona! gain antenna, whose field-of-view (FOV) range includes the
mapped azimuth offset for a given Positioning-Unit Device, is activated during the Positioning-Unit Devices
Time Division Multiple Access {TDMA) time slot transmission. For illustrative example, the mapped

“azimuth offset for the third Positioning-Unit Device 503 is 225 degrees, which lies in the field-of-view
(FOV) range of the sixth directional gain antenna 518 (202.5° < x < 247.5°), Thus during the reception of the -

third Time Division Multiple Access (TDMA) time slot positioning signal 507, the control means 512 passes

the output of the sixth directional gain antenna 513 to the Position Receiver 509. Performing this operation




I35

20

25

30

35

40

x ,if x>0; F(x) 360+x ,if x<0; 25 The mapped azi nuth
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posmﬁ% éeﬁewef g.},n!j:r %glé?‘%ﬁs&%%}? | %)rp 8% §I.F 3 tlllhg gllogagatliog gfgagl (a' salg positioning

signasahdwheminsdd memafor gesrinfis fethed regrossiveitamaid cdabied eropagativd delay)
said known | ocations of said plurality of synchr oni zed

. positioning-unit deV| ces.. 2. A systemaccording t

5. ol & A agiAwdiog it claim | rhesinesaid gosieas Tessiver: T f%’ﬂses attitude

deternipativh inpms dfr dgerinthing e Sitiide Af wid pesitioe Fecfiver taﬂﬂewhmemmjd m8ans for

stertiR AT O Wl bbb Gt nOr K time of sai d
positioning signals 20 an wher ei n-sai d neans for
steering is further responsive to said cal cul ated

6. nelhwehsd fok mm&ng Acn&atsﬁegan&meﬁlehmg mulipat] AfedRdland poor signal-

to—ncussWIe;l I?ar gleﬂvu%%:ﬁents i1 anﬁme (Hl\nsmn 191“1'n {:ﬁ\cgesst gf%l\lbscloca 1011 netowor ga}ld

ositioning recelver r'ses neans
methoflcpraprising thagiens offi me Di vi si on I\/UI tiple Access - ( TDVR)

S egUefnEifing miudmﬁgoﬁg'ntnt (210" me ﬁv@fbﬂ'hﬁﬂtﬁ;&d&c%@(l@jm)%@du@me_
means. for st eerij ! durt er re pons| é to said
" det er T4 ® VP%ITGOHOSWT"WBT %\c?%aé o t"ﬁﬂ&f

' sequence. -
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4. A systemaccording to claim1l1, wherein said neans
for calculating the [ocation of said position

recei ver further conprises neans for caIcuIatin[%}é[Ql%hzo07
propagation delay of saidpositioning signals an

wherein said neans for steering is further responsive
to said cal cul ated propagation delay. 30 5. A system
ac &dr-dFAYng Bidnogioping sichflictt & popitigareerisb P & Begiogdy agile
f urt hesantarpe ses attitude determ nation nmeans for

det J r&l@dlatlg%tgggcagg tsalilcppom on recgiver b'ggds | tsiu nos{tlgrgr? | s}/ ea{ls and
whet ei neans eer| her onsi ve
t 0 93 aisyerie the Ainicteugl g&{ﬂtpiﬂtteud?é .Sﬂlds@eﬁwnw n@k Ili‘esi@jfl a‘n@rna towards the

det er @iigh &%eaccéﬂﬂﬁ&&iveaﬁhgﬂorﬁ@a@m @mm&psf btktriRgdedpbriRat 3:

affecteﬂ% Tf oi se ratio environnents
in a Ti \?E"‘% atgdnls imt"fsal"}ep Oﬁ\c‘)c'e“”scgw "Iaﬂ%\/A | ocati on

net wor k i) sad khowsdotation Oﬁ@iciwhzrastyngsyn‘ih@nstd@pstmfrlgﬂr)it devices.
transm tting positioning signals in a Tinme D vision

Mul t sequence  from lurality of
ri"‘c’i‘i&bﬁia%’ “‘5 8’3 "1"1‘ %i’i‘i"ismég\‘iis‘é%%f °§f‘Rﬁi¥‘ﬂ%&i’im‘"‘X‘”“ time of
said Ipcsaiavtnng) Fignals 1a8d Mherein s@@GEp of fieepdg isfadiey reprgnd@i tal said calculated
aetwB@Silnk 1 ONi ng signals at a position receiver conprising
a directionally agile beam antenna; c) cal cul ating
the location of said position receiver based on said

" 8. PO hétimdiargrdiig gneldis; 6, thithes t@@nbingthe Kigp dideteiiningraaimgRivizion

Mult[i}&t Ac%%g ('I‘HMA?)aslefglcg:lc i'0§ ga‘id %&@%{Lr}é %gili $hd %@g}nasglh %@F ar steering is

g} 6% recel ved

fmhﬁfdssmnﬁimip F?gi dsieglﬁ%fid 1%%{?168@1%'&“%%%%3@ M{Y s7EBoNsi ve
to: i) said calculated |ocation of said positi on

9. rplegkre L;\Vt?otd >;1002) dgng 0 I:Iﬁr Oé’i Iq:%rg:ar comgns%nrgg%;ﬁ sgeg of calcu?a?%the gropaga]uon

deIaYAofi@tdh@eimaicr@oﬁiiagﬁlh gud whfciinaﬁqiei ep plustactier is clamhor Fegiongvet thgaid

calcubdie@ Propdeatea @il ating the network tine of 10 said
positioning signals and wherein said step of steering
is further responsive to said cal cul ated network

10. t | empeti®d agdormring oatiina 6 dotheli crigprisiog the st @gterminighierattitude of said

posid RERidcSidnd gih;racsaﬁissgwﬁ&ee@%tlﬁumem@&sﬁe HisB ddeirindd Rffude.

Mul tiple Access (T sequence of said positioning
~signals and wherein said step of steering is 15
11. f uAtshesm e®ponisiny ecirge @sdethegh8ie@ént in edltidattaFfetddand p@nsignal-
to-nomlrel:tll Q:lnﬁroéﬁ&l R a( E%LV@&QHL@H&Q 9e‘ss ﬂiCFA)hiQéin Clcr‘e%oqﬂ Nq

to claime, further conprising t ep of ca cu atrng

ﬁy“"-‘t"‘ﬁ%‘“ﬁﬂ""&%agati on delay of said pOSI ti oni ng signal s and

whey e @1u&aiyobfs§nenroﬂ£edsﬁoaecrni1@gmi Feviced hthigbwii @SRDAS irahemittidg
Z ?cgr }apsﬁ!m%?gl sé‘giiT § mQ“rg,P Etgé}& %urmpgeoﬁ%ess @MA‘% 5 {%enget‘?égog .
debler mqqit!wgreftews‘ campmﬂnadéqusﬁonslbnasile bp@santemn recei ver

ang) Waeshe kR aaaaduﬁg sﬁ&mreafonaiy%gﬂa Wi lafterdnbl id REJive said positioning
responsi termned attitude. 11. A system

vV
f or d%%”éis%Pﬂf%&aﬁlégﬁgfgt‘?“é’nge measur enents in

nuiX i peanh foatéletatiagthe rdatipn of sagi gpsitidn- re@fyet rsqioinsseid patitioping
envirghpents in a Time Division Miltiple Access ( TDVA)

| ocati on network, said system conprising:

a)
pl B ai“f’af‘i/f"bf“’a@ifﬂ’cﬂﬁaiﬁ‘rﬁ“ifé‘amﬂb &5ile PEH *i‘i&“‘i?rii’ fe°%i‘€\ﬁa’8€§51‘%PP1“g
- knownsigmals &bth ebsartinlyrveeditettiongy positioning signals in a

Ti HE Q&:a\ﬂs %1‘ ngnhé’qhg itiﬂc&onﬁcggﬁ%§ﬂe(-n-r% di?e%%ﬁglﬂca%i'le beam antenna
towards the origin of the currently received positioning signal, said means for steering
responsive to:

') said calculated location of said position receiver; and
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b) a position receiver conprising a directionally
agil e beam antenna; 30 c) neans for adjusting said
directionally agile beam antenna to receive saii@ March 2007
positioning signals fron1%ubstant|ally al
directions; d) neans for cal cul ating the | ocation of
sai d position receiver based on said positioning
si gnal s;i) &)id eanpedtions of eidajumbitioftyndeingedgiopiénsing upikderiges.
ag| l e beam ant enna to receive said positioning 35
12. st ggﬁylrsﬁém atc?]o 1%th§:& 1 \Yhe%m sarg mefn%sefgr ca%?lhtmé tlae locap on of sald
pOSI@JHnr@@tVPb ﬁ#h#rwoagvswemb@amraqwdﬁma the aetegrld dime d said j teghamitted

_ posifnink BEnaGWhd BiREeln)saill 8EAk fbﬁ‘ﬂeeﬂﬁg&k Bukt QR b ns$e 8N@Id cal & ted network

means for steering responsive to: i) said calcul ated
“l ocation of said position receiver; and 16 March 2007
18 ii) said known | ocations of said plurality of

13. Sy@@@%@ﬂ' a%&)qm%oﬁ 'cfa{np W %exje’iﬁlssld %Xﬂs Cf@xscalculgﬂ?ﬂ the 1984nCEP said
accordin o claim11l, wherein said npeans F

positioning \fecai¥ i firiliep, SopRSER ReAR: B dergmiping i 4 ot BW‘S‘P%&‘@MP&A"“SS

(TD¥8Y tdqencecangpid | igamitive posiichiog sigalscant athireig shilt anemre tfwostdering is

furtht:lJ rggsongifve 8 %xﬁde‘e%ﬂérﬁrﬁglﬁQm& 1’9191%[‘; A&Qs:g Plg)l\%i gg]ﬁ«!:n%e and
wherein sald nmeans tor steering is turther responsive
to said calculated network tine. 13. A system

time

14, aC Oy Gedoling| taickiml 11, whirein Qaid nﬁﬂis d'ormiﬂﬁlﬁhné @h’e locatlon of said

posit%glr&:ﬁlvgtfhr&gr (golﬂ‘l Jep %Qatn!s %r :gcula%’ %e R)oas’glatgoln %nl & L %Ls\rlrlet[ed
er Co for ‘deter M hitng a1l e
positiopipg siseals M‘}I whefﬂnesaﬂcre@g% for f@er{nxmm)rﬂ@erqqn@ﬁwe tfoﬁalcé gilqylated

~ propight®G8kyt t €d positioning signals and wherein said means

for steering is further responsive to said determ ned
Time Division Miultiple Access (TDVA) sequence. 14. A
15. sy <t wrtraeerorde rig clrion [d} ahamin daid polsidipreiepeiwa fugharpemigisfs gititude
deterﬁla.h@ddln@taﬂs Mg deBenidiRGRd ditRiie Of saRiPbShion PRSIV bR WHREHShY Reans for
ri ses (ggans faor calculating the

mned g nsmitted 15 positi oni ng
signals and wherein said neans for steering is further

16. 1€ MH Yot d$tt9m§1ﬂh gcc&@tle ﬁﬂée%egﬁrempﬁtplﬂ ﬂgﬁﬂtﬁ)ﬁfe% Ay pooil' égnal—

A system according to claim11l, wherein said positlon
to- “Ofséé"é‘P\FéY‘mf“Bf‘l’%’éra ’H’I"rd?lYlg‘é’sMél}l“?iF tAferes (TRMUASr Insarion pefrprk, said
methote@ffrising thedefsaf:m ni Ng the attitude of said position

regei r

fupt g sAIEHEL Juafhts TREPRaAER, RS Ly S

met hoffom g plugly e@smchqowgedammas-@utrdaﬁﬁéatmw?cétrﬁeht s-in

Nub) i Radifingrhi 964it@Aing Agha @O positigWddeivel RmPAIFE dirddiblly agile

enV|raneqts ina Tinme Division Miltiple Access (TDWVA)

| ocat I'On ‘nétwork, said nethod conprising the steps

of ¢) 2&ljyshngtspig Mgwmualilym;ﬂp@smtamamﬂ trgreesivg vad positipning siginghefrom

D| Vi s&llgganl,\;{gi tail BB ARG CESS (TDMA) sequence froma
osi ti oni uni t  devi ces at

rali of s nchr nji.zed,
%\m""ﬂl" e theidatiogpt ‘88&%‘*&?? FF@“‘?&Padedﬁgé‘fF‘{ RogHPI S€Phal s
at o)a- pabustingoaid diecdinvidragit-orpi eHnmgto secelversaid bosdinathg sjgnals. from

agl | equpRGaM, AN £80R,; C) adjusting said directionally
i | e beam ant enna t'o receive said ﬁgSl tioning signals

- f r g m Stestng e drectiongl gpip gpttgxp Pf s9jddisegtippg i agile beam antenna towards the

origin of the currently received positioning signal, said step of steering responsive to:
i) said calculated location of said position receiver; and

ii) said known locations of said plurality of synchronized positioning-unit devices.
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d) calculating the location of said position receiver
based on said positioning signals; e) readjusting
said directionally agile beam antenna to recei g \aicf 2007
positioning signals from ;gubstantially one direction;
f) steering the dlrectlona]l gain pattern of sald
d| rectional agi |l e beam antenna towards the
- or i Y PRhYk ac‘torfﬁﬂgé% PiFiEne) Yricetompidn froteef @Hwﬁtglgé*regﬁ'aqork time
of sadip@ht@ﬁlm)m@ﬁls sidewgtciciagsaid @@ 0f\Séerify i Girthér)respaisitk to said calculated
netwoidtidl ated location of said position receiver; and ii)
said known | ocations of said plurality of synchr oni zed
positioning-unit devices. 16 March 2007 19 17. A
18. netA ﬁdhcﬂl(he@l‘(ﬁhg ngcliiM 16, faﬂm c]aﬁlpnsﬁdg rtﬁehep oﬂdaﬁmmﬁg 4T0imk Drision

Mulh lceRccgsfs I%’PBMR}J gv}eg Qgsf tsau \thmr& s ls an Sl%crem Salfi SteP of steerl

ﬁlﬂhel:c,reﬁpeilﬁfvﬁ@ rsa“il @sﬂmh@ﬁw l?lﬁlsrslaMdhnlaA@aﬂs Qf%) SPASETAD I k
tinme. 5 18 A net hod according to claim 16, further

conpri este termning a Ti i Vi Si on .
15, 0P RERA ol & 1SR R ol SR e S of ey i Pbppescon
delay pof) prid BDSﬁﬂ@lelam ghirein stiépem bl stedey isrfgrities resifonsivehiersaid
calcllRSIPRDEIa N dbigy. sai d deternmined Tinme Division Miltiple

Access (TDWVA) sequence. 19. A nethod according to
claim 16, further conprising the step of cal cul ating

- 20. t het pribpagatdingrio cliith kdiefuay:r ofmsisinglthp ey ¢fi detintgngsthgardtde of

said ﬁcﬁ.{%om&fv@ﬂ ald §l?c|reqin élﬁ@@p (9 tcect-]:n Erﬁ'ﬂ'{l]lg' résﬁongluer tB Lﬁﬁfddés ermined att:ltude

responsive to said calculated propagation ay.

A nmet hod according to claim 16, further conprising the
step of determning the attitude of said position
recei ver and wherein said step of steering is further
responsive to said determned attitude. 15




