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Summary of the Invention

According to a preferred aspect of the present invention there is provided a grid-
based transmission system for determining relative positions of vehicles in a grid
guadrangle of a reference grid, each vehicle having a transmitter and a receiver,
comprising the steps:

(a) determining an absolute position of a vehicle;

(b) obtaining the reference grid;

(c) assigning a reference point for the grid quadrangle; and

(d) generating a relative position of the vehicle relative to the reference point.
The reference grid may be obtained by being generated, or by retrieving a stored

and previously generated reference grid. Also, the reference grid may be based on
the transmission range of the vehicle’s transmitter or from the identity of the
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relative position of the first
vehicle relative to
In a further preferred form, the present invention also provides a method for

determining-relative position of vehicles in a grid quadrangle of a reference grid, all

vehicles having a transmitter and receiver, the method comprising the steps:

(@) a first vehicle determining its absolute position;

(b) the first vehicle obtaining the reference grid;

(© assigning a reference point to the reference grid;

(d) the first vehicle generating a relative position of the first vehicle relative to
the reference point; and

(e) the first vehicle sending a position message containing the relative

position.
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the reference point; and (e) the first vehicle sending
a position nessage containing the relative position.
WGBS THWE SHEET (RULE 26) WO 2004/ 097448 PCT/SG2003/000270
PCT/ SG2003/ 000270 3 In a penultimate preferred form
the present invention provides a nethod for
determning relative positions of vehicles in a grid
guadrangl e of a reference grid, all vehicles having a
transmtter and a receiver, the nmethod conprising the
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Preferably, the reference grid has a quadrangle size at least twice the maximum
transmitting range.

The position message may also contain an identity of the first vehicle, and at least
one of: the maximum transmission range of the transmitter of the first vehicle, and
an identity of the transmitter of the first vehicle; and the reference grid is generated
based on at least one of: the transmission range of the transmitter of the first

vehicle, and an identity of the transmitter of the first vehicle.

The position message may also contains an identity of all other vehicles that have
previously sent a position message that was received by the first vehicle, and the
relative position of the all other vehicles; as received by the first vehicle in a

predetermined number of previous transmission cycles.
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based on at | east one of. the transm ssion range of
the transmtter of the first wvehicle, and an identity

w@bootlog7448 ansnmitter of the first vehicle. The POFSG2008/000270

nmessage may al so contains an identity of all other
vehi cl es that have previously sent a position nessage
that was received by the f|r§t vehicle, and the
relative position of the all other vehicles; as
received by the first vehicle in a. predeternlned
nuni3Be assianipg thwierQr\caﬁ@mr@@Absﬁqu es. SUBSTI TUTE
SHEET (RULE 26) - WO 2004/ 097448 PCT/ S&003/000270 4
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Preferred Enbodi nents The present | nventioqn Is useable ‘
ov e f ey LT 8 RreeTRepo NG Fgsgter Fnge: and
r egrigmab is dnfilustesgibo ofed receiver by dtsidedrananiteruaigey (f or
aircraft), an ocean (for ships), or a »

Detailed Description of the Preferred Embodiments

The present invention is useable over a large area. The space may be global, or
regional. If regional, it may be for a country (for aircraft), an ocean (for ships), or a
smaller area such as a city or state for land vehicles. It may be used for vehicles
such as, for example, aircraft, ships, and land vehicles requiring communication
between them of their relative positions. Such land vehicles may include military

vehicles, large trucks, fire trucks, railway locomotives, or the like.
The following exemplifying description is for aircraft on a global grid. In the

network there may be a large number of aircraft. Present systems rely on aircraft
position information in latitude and longitude for each member in the network being
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smal l er area such as a city or state for |and

vehicles. It may be used for vehicles such as, for
wex@apdagss ai rcraft, ships, and | and vehi cl es req862008/000270

conmuni cation between themof their relative

positions. Such |and vehicles may include mlitary

vehicles, large trucks, firestrucks, railway

| oconotives, or the |ike. The follow ng exenplifying

description is for aircraft on a global grid. In the
ot JisPHCa 8 A s 14 ek ARG EATR 2T EtSraspect of the
Pr e peasént sipsshtioms onigl 3 relativai positiard tof epds intehbar isnfranshited o
in |Latj ngl. | Lt u f o er. |
not vripeSerra e B \Tfe oBfolfe GEfER Y Sacl hdrtr can e
2004*@@?%&%"%E#W@@EDU@WO@BE?O 5 broadcast to al
menherge-0éfinkhgotaliv®gro. of AS&GRdipBatst 0 a preferred
aspec“ of tpe ﬁrséﬁﬂ%%inyenti n, only a relative
posi't i BhMBPOL S CH" posWon Aitshitted to menbers
Wi t i reteived redetiveopdsitio bfeotrado sembiére. posi ti on of each
menber can be. obtained fromthe follow ng
i nformati on: pre-defined globe-wide grid of reference
poi Ht & ;memhep deqepvp dhe dnesergealtien| e emprplart mes; begMithin the
I ec @bnsmibsive rambé viehgdemddri on of ot her nenbers. If a
menber receives the nessage, then the nenber nust be
within the transnission range of the sender. Using
t he Urind e kngasoi aximumaiagee effa emtend transaitier, atris passiblerto divide
i's g@@gw In® 4 varighieckigegridt tE?cr?tr]\@r!ﬁSericﬁﬁ Qatn_@ thé@raolgbt%n%ﬁiwté%
grid. Fac er..can sen eir_position relative
an 2PT8 YPT SheRE TGRS R THR s P e gshing e
net pRSitRN mestrge israbisciovdetegming dhe posion plothe neida@ansmitingihe
to gakieh MetRgd BEddRGMintrg Mk dgﬁfd réfB@nceYIHE bR atdefagam tht bt
y de

t he s%ositlon message termning the gri
ref BF¥8%e point and adding to it the offset position.

Wth reference to Figures 1 and 2, to keep the network

di sinith Ritr&fde RASELERIRRI 2, & ieeh BiR @%Wi&riﬁ%édle'acllym@rﬂber of

trapsmtting (Figure 2): 1. Acquire their absolute
posEPFHOEMIEL 1) Wth common GPS technol ogy (or its
equi val ent) each nenber can acquire the nenber's

abs@hf fankPfimp (MgLrd »: | ati tude and | ongi tude.

1. Acquire their absolute position (step 1)
With common GPS technology (or its equivalent) each member can

acquire the member’s absolute location in latitude and longitude.

2. Assign a reference point (step 2)
With their absolute location from step 1 and the member's transmitter's
maximum range as inputs, the appropriate reference grid is generated. The
reference grid can be generated based on one of: the transmitter range,
the transmitter identity, or may be a previously used and stored reference
grid. In the last case, a code for the grid is preferably included in the

transmission.

In step 3, the grid quadrangle in which the member is positioned is
determined. The reference point for the grid quadrangle is assigned to the
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2. Assign a reference point (step 2) Wth their
absolute location fromstep 1 and the nenber's

WO ec@adideg er' s maxi num range as i nputs, the PCT/SG2003/000270
appropriate reference grid is generated. The
reference grid can be generated based on one of: the
transmtter range, the trangmtter identity, or may
be a previously used and stored reference grid. In
the |l ast case, a code for the %rld i S greferab
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for exa”mn%utér O)M?érnitﬁély it rﬁQWBJ‘sé’V%§ tregu?a@@n bl 3 dtandBal by'a

east, g_left north west’, | ower ght, Sout h east
and so fBPIROL §hay ﬁe?ﬂﬁ‘é‘?“t'g" of raQF?§FPF?‘t ef 'S VRUSesringy store
range rrayarismnsslbn eeinpetof firamemitdiesd thalrediithet heeds de transmitted is
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protocol, or by a convention or agreenent. The

vehi cl es . s "
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gener at ed acc ute "pos il
for diffresdne ther |qelafg§f!9!eem§t ian sdidre, eP@dthO&né%l'st oeking ghe
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maxi mum r.an Prefer ny t he quadrangl e
appr oxi ngft aﬁdlgrqlﬁ'éﬁ’t ‘It may be a rectangle. The
guadr angl e may be

3. Calculate relative position (step 4)
The member's relative latitude and longitude position relative to the

assigﬁed reference point is then calculated.

4, Transmit relative position (step 5)
Each member can transmit their relative position to all network members in
a position message. The transmitted position message should contain:
1)) the member’s identity, and
(i) the member’s relative position.

Where the reference grid is a predetermined grid this information is
sufficient.
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regular, or irregular. At |east one of the lines of

t he quadrangl e may not be straight. The size and/or
w@eb@pmoafis t he quadrangl e may vary accordi ng t oPCT/SG2003/000270

| atitude and/or longitude. 3. Calculate relative

position (step 4) The nenber's relative |atitude and

| ongi tude position relative the assigned reference

point is then calculated. 4. Transmt relative

position (step 5) Each nenber can transmt their

relative position to all network nenbers in a

pﬁsi It idon lmsaa@erk of gentessnia Ihd teftleriae it iMdee saagtters of

shou con el S.J Ve (]

the. membaR s es et SRS e Rl Rt enBPG b more

grid is aatart@eeab@r gnnﬂ@tiorgrpfu toe rafdrence gfidr ibg Pdie data included

sufficiemky H&Q&gnggEET (RULE 26) WO 2004/097448

000270

PCT/ S&0 in the
referencd gri |’?ﬂ3‘fmdl5'é'§‘”9er‘§ﬂ?rﬁ‘¥r@’&%"%'ﬁgﬁtﬁb than one
type andflipr rangdd dobe tdabept sdavting tﬂnaedefshmcé oridnbmde

more data top,%ggtg,l 2&%?%?ér%e8|fndst he reference grid.

The extra data inclu may conprise, for exanple:
(i) the maxi mumrange of the nmenber's transmtter, and
(i 1 )The ngaxindincCizahemitter lasgepmaycheesit bynggtiltiony & Stendeing e rgditbd)l,

frogcgnvemogd&tﬁg'r?;g%ﬁd list of reference grids. The

mumtrahs range nmay be set by regulation, a
standard, a protocol, a convention, or agreenent.
Receaesiviy (Figigus e 1) 1. Receive relative positions
(step 6) Receive a position nessage from anot her
network menber ("sending nmenber") and recognize the
maxilmum Reeriye rejetive Resitionaifstami® t er of the sending

menber . Recefed4lipbStichOmesdabe oMS bt nefwloBd méinber (“sending
member’) and recognize the maximum range of the transmitter of the

sending member.

2. . Acquire absolute position (step 7)
With generally available GPS technology (or its equivalent), the receiver
determines its absolute location in latitude and longitude.

3. Obtain reference grid (step 8)
Using the maximum range of the sending member's transmitter as
transmitted in the position message, obtain the appropriate reference grid
by either being generated, or by retrieving a stored and previously
generated reference grid. The reference grid can be determined at the

discretion of the receiver.
4, Calculate the transmitter's absolute position (step 9)
The receiver determines the grid reference point and calculates the

transmitter’s absolute position.

The receiver is then in the position of being able to send it to ali other members in
the network during the receiver’s next transmission cycle.
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Wth generally available GPS technology (or its

equivalent), the receiver determnes its absolute
woomandTams i n | atitude and | ongi tude. 3. Cbtai NPCT/SG2003/000270

reference grid (step 8) Using the maxi mumrange of the

sendi ng nenber's transmtter as transmtted in the

position nessage, obtain thegppropriate reference

grid by either belng generated or by retrieving a

stored and prev enerated reference grid. The_
7 of EPbRED TPING PESIPTLeTR SR e PR b S
t he veldde wilidrave s refiabreelpaine  Theereceiging neHidiee map siidds tleldame

POSi L ARe( i pn%g m ;hﬁ%{{pgﬁﬁ't@/e%o @gﬁ.&me Foth @gmg Lliddrangle

ref erence poi nt
absd Hedelsssre ugﬂfh bufrﬁet paseesayier If e WénVelhﬁ'eﬂ?ée in different

posiqliadPshgleb ob@é ﬂ!éeré’ﬂ:'e%n& ﬁhé RAferick pbifts alill beQdidnt reEReMme
in [1 the re ej ver's next

tr arﬁnselim]" é’@?%’ﬁo alﬁ° “ling <Pjsist HEET (RULE 26) WO
2004/ 097448 PCT/SG2003/000270 8 For each relative

POSiThérefrel A€ F&eﬂ&)kn% e Bhofufy RBitiod GHRFLAGE POI nt. The
sendi ng vehicle will have its reference point. The

receiving vehicle my share the sane reference point.
Thi Fheregceirerpiae rihanf senth ds tpasitioneesshges inatsenexhtrérismissianeycle.

qua@‘ﬁ@%hs@mss‘oﬂ J\&%ad'ee\flvfﬂreﬁwgo i grﬁormﬂﬁonngt the position of the

necessarlgé two vehicles are
quadfeing| 'clﬁ’f t"’ﬁecc}’@‘f‘%\‘cém'e bgfveen velides ¥l pe rigoing, the
poi mfmssoh| ofbbe dpdsttien exmtthé fsehding vaimge mmt bodPhiRgYiof ich
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Theinfagpgtiop éssti '&I?Vweﬁhes@?ﬂftﬁrrm@% BIIPRer Bfwilvgans @sgerdms t9thg
neX hatlire N heivericied) oy %Iﬁwe!y Tarevdnichia stk %Edd@t@rrﬂﬂ%srﬁﬁﬂ)er will

\é\’ie lnh? %&a%\gegﬂ?\gltbg{. #ar Helg \%MQ}M \Peﬂ c%s ﬂtmebpre&)e? rmmeg numii)eé énay be

) nicat Ween ve
wi | puitgdargmgoi ng, the' |nfornat|on of the position of
the sending vehicle may be limted to such

i nf ion receive redet erm

t 1 o PleeHe, oA ) Sty h BUGR by fRaDER etitieslia® ppape
r el epelyrd therp avilbecenit enentefeeahcn ppiblelo vdichthé Felajige position can
ac C¥el ikRdvingOthé Reivétaddatiéh. Ofhid Gty @Bk 64 ﬁ@'nevg@ by usmg a gnd

A b b B, i s

vehartylre®,lved hessagedd uive aisingdantesier nmay be

To refer now to Figures 3 to 5, one example of a grid structure 10 is shown. The
receiver is shown by the large dot 11. The transmitter is at T — but can not be the
centre 12 of circle 13. The circle 13 represents the maximum range of the’
transmitter of the transmitting vehicle T therefore the only T that can be the sender
is the centre 15 of circle 16. Note that the position data is relative to the lower left
corner and the transmitter T location can be in any of the Ts’ instances. Therefore,
the actual position T is determined by the location of receiver 11. The radius of the
circle is the maximum range and is designated r. The difference between the total
maximum range (i.e. the diameter of circle 13) and the size of each quadrangle R
of grid 10 is Ar. Therefore,

R=2xr+Ar
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quite large. The reference grid is constructed in such

a way that for each position nessage received there
wowdok/oa4onl y one reference point to which thePerbGr00%/€00270

position can refer knowi ng the receiver |ocation.

This quality can be achieved by using a grid that is

two tinmes larger than the ragge of the transmtters.

Therefore cal culating any received nessage will give

a singular result. To refer nowto Figures 3 to 5, one

exaMiipie Asfis 2 eireed ssfehumeigine Prefeielly.dhis\aareed yeon aterpipefiss

is m@l\/ﬂhd br)éytvbl(y a'céUrd]l@g ﬁ%anﬂ;lactoTQ&ndt faanﬁéllﬂéia&@re the naiureTof
I C

ntre,1
ci 1 Q1og 0 e @S T 18 SR puh 56 CoepR o  constan
t r agririgtopergtianfof thaeysteranit mey be, fag exammle 1€%T t her ef ore
the only T that can be the sender 1is the centre 15 of
circle 16. Note that the position data isrelative to

t he TPigRéqws) tegpgmittipg smalier Rariop RPsE398RH NP YdpdUping dheatepired
can nb@orknaceurycyof Thiehshoter the medxamoe sangé' loe thef metwork, thé ®etter

act Uﬁt‘mlﬁ(ﬂ&t Wuf’rﬁ Ec&%»pqg{e@r ”Fﬁeg(a% Peneltv?o%@t\ntltﬂ n4(§65 meter

recel ver
r an§ensHHter rapog wllinghall &g size (26, 8it i £7 @F)e‘?f @é"el@t‘-ﬁ”t'/vé’é'h 2 ﬁﬂ@-
t ot @leter FARYe.MUM range (i.e. the dianmeter of circle 13)
and the size of each quadrangle R of grid 10 is dr.
Therefore, R=2xr+dr SUBSTI TUTE SHEET (RULE 26) WO
20040 FRigge Bo hSE2 Q0T rami2sice thet iigesater thani andaprefetpblyead

saf Rbt tied, GHelmaxiniudf ®dnehltdhg rargel S agreed upon at a
practical level and nmay vary accordi ng to nmany

factors such as, for exanple, the nature of the
vehFiglress illugiates wHeaymembker 14rig outside ghe hransmissphoahge bfeT's

Contﬁérgﬁftégarﬂﬁlh&eﬁmﬁ ant recémrth@aosggﬁ h%téae @towtte% by this
system 0 | S

Y SHER b imel e £ ot S B e ket o a6 with it the
r edprevieus cohtactdelgils af edcrafhlelpmnks eogumgeton cyties. shor t er

t he maxinum range of t he netvvork t he better
optim zation w || acco .. For exanp

net GBsIEE)# $xempls 6 ?rElPB?' ne P’&ﬁ%’rﬁ‘"ﬂ'f'@t avpidaRae ‘W‘]af'“eo‘@sse's
hal Thi$ hawak ey (&62.4 IGHz\kev pb&vepitransnitferawithit the likitatioh lof ECC

800 B €FTnb 30 tthhgmﬁ ejnes sa%org {éq@.r%aﬁa@mq U?‘%tﬁiﬂ%g

si ze that S reater .t han east

AL S AT pessihg Tidfegrallsion arses. One-minute
warning is sufficient to change the direction of a ship and to create enough
clearance between the two vessels. The range’ that vessels can travel in one
minute is less than 2 Km, so a network with a maximum range of 2 Km allows the -
globe to be divided into a grid having 4-Km quadrangles. Each participant can
transmit their global position with a 26-bit position message.

The present invention also provides a computer usable medium comprising
computer program code that is configured to cause a processor to execute one or

more functions to perform the method described above.

Preferably, all transmissions and receptions may be automatic. An on-board
computer for each vehicle can perform all necessary computations. " Preferably, the
on-board computer is directly linked to the transmitter-and receiver to enable full

digital transmission and reception. Transmission and reception may be in
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Figure 5 illustrates= when nmenber 11 is outside the
transm ssion range of T's transmtter and therefore
WO/ 0pmaes r ecei ve the position nessage. HowevePCT/Bg2003/000270
this stage the nmenber 11 is in a different grid
qgquadrangl e, but does bring with it the previous
contact details of aircraft j,n previous communi cation
cycles. Consider an exanple of a gIobaI net work for
col lision avoidance of marine v Thi s network
iy BSOS IO IOV FobRis S PRISEES Ty have
| matd@playpfar mﬁvcﬁﬁéithepalﬁﬁveZb5£tiokr)1§'b"eallwﬁmg&s f;‘mt the gaddrangle of
appl.i ' as to be within the response
tiw&e&ﬂ%ﬁ%&n;ﬁ@&&1%ﬁﬁ? a possible future collision
arises. One-mnute warning is sufficient to change

t hetgd éoﬁﬁr‘idnfégtloﬂfchﬁrmtﬁhh@ RG&leither &'bStﬂbEsrﬁaﬂl%Q{"bn messages

|
C ec SRR anlet RRtonrestaes. FiaTive cridien sk dPimes otk ey
SO eontadt diffarént \eivéls ofadetaii duhalithe posgien oess2géguhalit ognain the
gl ob&alicﬁ tﬂ%%n‘gll ¥6s§4$q rﬂegsage@— ﬁ’u@ ety dsiien éfth%'%endmg vehicle.

quadr ang can transmt thejr

gl oblf m@b'@ﬁ %Hpbﬁ?b\ﬁnt? ﬂ' 'ﬁ"ef@f BWetmﬁﬁB@Ff i2B% mﬁﬁ@%@'@‘"“?ﬁ%”
pr esid of the\diffletenbibvedd «f detail iy siipeardn 8 comradrddatiorssdskien.

medi um conpri sing conputer programcode that is
configured to cause a processor to execute one or

mor Whilsi ntbere obas beehdpsaiPed i dherderReRINId @8t iPinad 24 pi§{pEed
Pr eémbcaihent ofthé plebd $ivestdh aNwill 88 ndepeal byathSsen@iled @ the

aut {%chnolog){ 1hﬂn me(l)nn in‘Pa% rQs or%)oréﬁge%tigﬂ a%{ailggfccgsig r}]o‘ﬁ‘str%{;tg)ﬂ%r

ssary
o n erseatin memmeffe W'tbotéﬁ qu%T'ﬂgyffom thi rgsanpinyaagon.

transm tter-and receiver to enable full digital
transm ssion and reception. Transm ssion and reception
may be in SUBSTI TUTE SHEET (RULE 26) WD 2004/ 097448
PCT/ SG2003/ 000270 10 accordance with TDMVA or CDMVA
standards and protocols. The vehicle may have a
display for indicating the relative positions of al
vehi cles within the quadrangle of the grid or
transm ssi on range. The communi cati on channel may have
either or both of small position nmessages and nore
detail ed position nessages. The nore detailed position
nmessages nay contain different |levels of detail, but
all the position nessages should contain the detai

of the small position nmessages - the relative position
of the sending vehicle. This may be applicable to al

| evel s of the nessages, and nessages having all or
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some of the different |levels of detail may appear in a
communi cation session. Whilst there has been
walemandtagsl i n the foregoing description a prefreT/862003/000270

enbodi nent of the present invention, it will be

understood by those skilled in the technology that

many variations or nodificatjjon in details of design,

construction or operation nay be made w t hout

dep E; fromthe present invention. SUBSTI TUTE SHEET
BY'SWD 2004/ 097448 PCT/ S&003/ 000270 11 The

clalns 1. Agrid-based transm ssion system for

det gr m n}‘\n&Idrbggélt YRR ts?%&ﬁ f detﬁlﬂ}{@ ?ﬁ?aeh\/ﬂ g@smons of

qguaar angl € a re erence eac
transm t YRHClesna & dpadianoleep acf@f?ﬁﬁnp%m@ garh \qhisles havqra)a

det er ni ntrmmaral@wewi@r &aﬁpﬁsir@m]ecﬁtepa first vehicle;
(b) obta@n ngdthe ref er ning a

ref erenc® poi o HM9KE 3 E%ﬁ@?gsg'ghoﬁc%a rH%lg( d)
generat ity a ehidinind thergiereiceigtdi of the first vehicle

relative(jo ti@lgﬂlﬁ@ﬁ ?Jf@r@ﬁb% pﬁﬂi lmhe réferefeSy L ﬁﬂi‘ as
clalned rence

obt a1 nedty ' Fapiabia, P IgeGeosiEy SEhE THFEEPtve to the
gener at ed r efrefeencepgnti d. 3. A systemas clainmed in
any of claiml or claim2, wherein the absolute
p05|t|on is obtained by using a GPS. 4. 'A system as
cl afned 1 AYSiER 20HRMSE '"c?'%i""r?sw'le"ﬁ'a the fefﬁf?é‘F%BW}/'ﬂ?@ta'"ed by
r ef er encetrigvinga sttves asd pravisiisiyyghaated etergicegti€r t han a
maxi mum transmi ssion range of the transmtter. 5 A
systemas clained in claim4, wherein the reference
gri® hash aYstehasicamgddn any e ¢aim) barsaimg. tbeteethenaksaiion
t ransm t gdsifigh is abtgied By usthgyEtem as cl ai ned in any one
of clains 1 to 5 wherein the reference point is
selected fromthe group consisting of. an agreed

r ef &r encsysismas claingiin eponedf deimsd do povhareindse @éﬁﬁ%ﬂcév@tj

by an agraeachuambnkgmgi@@yater?tharﬁe FeSiRm tRBsBisSorRAgd & the
cIaiml IRy one of claine 3 to 6, wherein the

reference gri dis gener at ed based on at |east one
sel ected fromthe group

5. A system as claimed in claim 4, wherein the reference grid has a
quadrangle size at least twice the maximum transmitting range.
!
6. A system as claimed in any one of claims 1 to 5, wherein the reference
point is selected from the group consisting of: an agreed reference ﬂpoint,

and the reference point as generated by an agreed methodology.

7. A system as claimed in claim 1 or any one of claims 3 to 6, wherein the
reference grid is generated based on at least one selected from the group
consisting of: the transmissidn range of the transmitter of a second vehicle,
and the identity of the transmitter of the second vehicle.

8. A system as claimed in claim 7, wherein the maximum transmission range

is obtained from a specification of the transmitter.
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consi sting of: the transm ssion range of the
transmtter of a second vehicle, and the identity of

wo b@4oamsm tter of the second vehicle. 8. A SpEI/RG2003/000270
clainmed in claim7, wherein the maxi mumtransm ssion
range is obtained froma specification of the
transmtter. SUBSTI TUTE SHEEL, (RULE 26) WO 2004/097448
PCT/ S&003/ 000270 12 9. A systemas clainmed in claim
7 or claim8, wherein there_is included an additiona

stef: (ef PEE® FiGINeY BiHANE ScBng Veriee there sgedided GA

nmessage a&mﬁhamnmng a relative position of t he second
vehi cle, the rst . SI t V.

position of t e& %Fé%_‘érﬁﬁ fl%lnn tl"‘él nﬁ Ue%lc'i :}ﬁosfon 'messafge
t ransni ssngaining i retpsive pesitiop ﬁéthaﬁsmngweh@whq firsvebicletusing

first veleGkRtieOpddtibe lofiHesdcbrd vatvcséaltué w&mﬁm 'trQr%rrstsmn
t he second vehi,c as,_cl a

ste
9, wher el¥19% 9y %ﬁbF‘g‘He rﬂ?g'g STyst ‘@&E‘E’ﬁ Onde t?’ﬂ‘é“e "the
transm sabsohtermalgrm mithetsla@n’dwam@en tter of the second
vehicle and an identity of the second vehicle; and
the. reference grid is generated based on at | east
one selected fromthe group consisting of: the
tran&ni sAi systemasg elaibfedt i ecldinh a9) Swidrdie theo poditlon Besage also

vehi cl e, ecﬁr[hqusatne i%r%ﬂ%s r?rgn c;fl?ﬁe frgrgnlﬁtg} bt tﬁé s&tonﬁ Shnf‘le

second v
cl ai ms 1andRngdentiyef derpegandenie: eqnd tep referage 1 s generated
i ncl udedpazed Usnt BENeast @Re s(efe);teﬁ hfeon ltnétgra@hb&issn@eaﬂl g

a positi {?{},SEREE%Q %nge ofq;de ra er é}?rf secJ\)/O?]it hlgle n%l 1 i ag%{mty

12. A systemas

claim 3 @mﬁﬁﬁaﬁmmwTﬁﬂWﬁéW@ﬂNeW%% posi tion nessage al so
contai ns at Ieast one of the naX|nun1 transn133|on
ran an iden rst

o0 o8 sfflrh 28 Rarte f ank P diths 410 o0 wierB e e ©
message ereds indesied aifyithested: dent ity of all ot her

vehi cl es t hat nh@y girdd 'veNitie Wehding 8 WosBon Residgk %n%ﬁ@ agée
t hat was celv d by the first vehicle, and th

rel ative® 5§¥F '‘Yh of the all other vehicles: as
received by the first vehicle in a

- 12, A system as claimed in claim 11, when appended to claim 3 or claim 4, ‘
wherein the position message also contains at least one of: the maximum
transmission range and an identity of the first vehicle.

13. A system as claimed in claim 12, wherein the position. message also
contains an identity of all other vehicles that have previously sent a
position message that was received by the first vehicle, and the relative
position of the all other vehicles; as received by the first vehicle in a

predetermined number of previous transmission cycles.

14. A system as claimed in any one of claims 11 to 13, wherein the position
message is receivable by a second vehicle, the second vehicle using the
relative position of the first vehicle, the maximum transmission range, and
the absolute position of the second vehicle to determine the absolute

position of the first vehicle.
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predeterm ned nunber of previous transm ssion cycles.

14. A systemas clained in any one of clains 11 to 13,
wobk@redTa4g he position message is receivabl e bRCESG2003/000270

second vehicle, the second vehicle using the relative

position of the first vehicle, the maxi mum

transm ssion range, and thejsabsol ute position of the

second vehicle to determ ne the absolute position of

the first vehicle, SUBSTI E SHEET ﬁUFE 26%

2004%-097 AetSE9r SeETHANG RO PosgN gvenige tfdfagple of a

det er m nrefgericelgad, iall @ehidssiHaviona tnénsmiersoaindseqewera, the method

guadr ang rence grid, all vehicles having a
transm tkog?rg{smﬁg]“% gr vers, the nethod conprising the

steps: (a) a fa edrstyehsiedeieramiving tspbrolte ROBEOE s ol ut e

posi tion; (b)) tRenrtiveisdie saklhied Be a&aéraroalgn@ t he
ref er ence gri

ref erence poi &r? 6 ?rfth"(?ﬁ'r"gfaégéw\@eg §tef egcssgasc?rr}r{) E% #e}e?:e ce

vehi cl e generatioidg a rel ative posrtron of the first

vehicle relapg) e ﬁr& vbllide §G RIS RIaBR pkitioérdnd M3t vER&e
first vehicle sen |ngHmr§05|tlon nmessage contai ni ng

the relative pdeftve fgrensg AL RBY for det er mi ni ng
rel ative posi {e) oiesfirsf vahiehe sdnding ianpasitiqu akissavg| @ntaining the
reference grid, aLd, %%ghgjes having a transmtter and
a receiver, the netﬁ conprising the steps: (a) a
second vehicl e receiving a position nessage froma
firsg. vahietlod for@dbkrntihieg mewmsm@hiocb@mbﬁm quaggenplaef a

refer enCPefe%r{c? nc‘ %)I véth:? s?%?\ﬁé]ﬁ tré{r%mt&éL {]egér rnthQ gwelh%é

absol ut e posi e secon
assrgnrn@mﬂv§m9€$ékﬁﬁce point to the reference grid.

17. met hod @§ aCéerbitetehide Rbaving & oskbre message iem a first

reference poi nt o&d%he second vehicle is determ ned

by the second vehi'cle
(b) the second vehicle obtaining the reference grid;
(c) the second vehicle determining its absolute position ; and
(d) the second vehicle assigning its reference point to the

reference grid.

17. A method as claimed in claim 16, wherein the reference point of the

second vehicle is determined by the second vehicle.

18. A method as claimed in claim 16 or claim 17, wherein the reference point is
selected from the group consisting of an agreed reference point, and a

reference point generated by an agreed methodology.

19. A method as claimed in any one of claims 16 to 18, wherein the first
vehicle determines its reference point, the reference point of the first

vehicle being the same as the reference point of the second vehicle.
20. A method as claimed in any one of claims 16 to 18, wherein the first

vehicle determines its reference point, the reference point of the first

vehicle being different to the reference point of the second vehicle.
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18. A nethod as clained in claim16 or claim 17,
wherein the reference point is selected fromthe
w@e@dpoTaasi sting of an agreed reference poi nt PCERG2083/000270
ref erence point generated by an agreed net hodol ogy.
19. A nmethod as clained in any one of clains 16 to 18,
wherein the first vehicle dgtermnes its reference
poi nt, the reference point of the first vehicle being
the ame as .t he re nce poi n of t cond. ve hi cl e.
repBh e RHER B aits oF T 28 ETere e sSeefo
wher ei n véhicld gerstatesvaeteiaweepmrbemﬁﬂn@cmldsrehleféeeletlwdo its
poi nt, tRﬁy&ﬁ%E&ﬁpce point of the first vehicle being
different to the reference point of the second
vehi cl e. SUBSTI TUTE SHEET ( RULE 26) WD 2004/ 097448
PCT biSGZOﬂSﬁéiﬁBMa?sOclauﬂaéd lclai am@tdnedaf amin! 5 WEZD, iwWhe@iMythe

one of cl ‘?erg%e I:bﬁ? isDb med e’tr%vwl tr%i rgC?QW%VIOU% g%}\eq'ated

generates are rve gPtion of e sec
rel ati verefeserice grid. r ef er ence point. 22. A method as
clained in cIain1any one of claims 16 to 20, wherein

th f bt d t d
i o kGRS ehiidate ) P EHelts 1G4 B b b
as cl ai medssege eomeircra leabt @ieaifna maEmup t@bsmigsiar enge offthe

posi ti OntrarﬁﬁuﬁiﬁlaGlethGQﬁt%ﬁIée adnd! SARkentRN6f Mk traﬂsrﬂ?ﬁé‘ SFLH
transmi ssion range of the transmtter of the first

vehi cl e, SEAY YAC®dent ity of the transnmitter of the
second vehi cl e. 24 A nethod as clained in claim 15,

whespein ARgiofTg P QL 15 %vhér%inetﬁé ?e‘?ererfc&%?ni E%elected

group conS|st|n an_agreed reference pol nt

r ef er encEm fi Qﬁ?upgf@ﬁe?taa 24 ap PareRd IRierensy neit: oG f@@gﬁnce
25. A nepdimderasated @i anedreet methatslogy3, wherein the
reference grid is obtained by being generated based

on at least on selected fromthe group conS|st|n9
t he2% r an reted ahclpmpg) ip cim 2havhereiibe eference grd is|ok a'"ed by
second Vigdigtdeferatet hadddcon atokest ol seldtedifiom the @rmpicbiisisting

of the Sﬁgfctgggar%g‘tysﬁk %g@?\ﬂhéﬂ%‘r{}%ﬁoﬁ %c‘%d@éﬂmle ar?iq

one of c

i s obtai lﬁ@altykp;:thggrplpﬁgn@g the second vehicle.

26. A method as claimed in any one of claims 15 to 25, wherein the absolute
~ position is obtained by using GPS.

27. A method as claimed in claim 23, wherein a size of the grid quadrangle is

greater than the maximum transmitting range.

28. A method as claimed in claim 27, wherein the size of the grid quadrangle is

at least twice the maximum transmission range.
29. A method as claimed in any one of claims 23, 25, 27 and 28, wherein the
maximum transmission range is obtained from a specification of the

transmitter.

30. A method as claimed in any one of claims 15 to 29, wherein the position
message also contains an identity of the first vehicle.
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27. A nethod as clainmed in claim23, wherein a size of
the grid quadrangle is greater than the maxi num
WO eca@adideg i ng range. 28. A nethod as cl ai med i PCT/BG2008/000270
27, wherein the size of the grid quadrangle is at
| east twi ce the maxi nrumtransm ssion range. 29. A
method as claimed in any onejpf clainms 23, 25, 27 and
28, wherein the maximumtransm ssion range is
obt ai ned froma specification of the transmtter. 30.
A nethod as clainmed in any one of clainms 15 to 29,
wheRéi n Areetpmisast dlaimed inemg age obdlgms d6id 22, miegein the position

26) o 00T 8 S5 Bloe LB BT RE T T P A et hoa

as clainmed in any one of clains 16 to 22, wherein the
posiaki onA metsscage cRinsa ;ﬁ Qi 3°|$ whereRl mélﬁéﬁtldmﬁ]b&dagdﬂ aRb

the fir Stcon\{a(?{Lh |§entn§ of the f{TsEt i? qe aagnldC 6%3%9 ong gF ﬁtée gﬁxmum

31, wherein ssa
i dent i t'y r@fsmissien fansspf tbe tram,einetter ahitie first vabiglet anshan idéntity of

t he maxi mémangm&sm tﬁé oY) vélﬁ@&%r@fthé h&eﬂeﬁcﬁ:‘n?m‘ it feherBfed
the firs ransmtter

entjt
of “the £ PREF %0 ahietst 2nC e fraoimspt Bes o(e borgiier of e
gener at efirst vebisle.cend an alentiteafdhe toamemiiter ofttrtaefrstt vetticgeri Ssi on
range of the transmtter of the first vehicle, and an
i de %lty of %Qe transmtter of the first vehicle. 33.
hod” 4o 28 Fansddn 3Ry ol FIME 121132, whergly thepposition
wher ei n thssagoasd contains e $eatlp obdlithet Gehicisiat Bfve previously

I denti tysOf 2 Hobitd M%sa&@tﬁaplugss rdcBidda E@“}% JP{’;%Q) ﬂgs%% the

sent a position _nessage was recelve

vehi ¢l e, "e2HYp Rasiion ?fé!’ea?'l %e'pfe@?'?ﬁ Gh reseivehiy the firsbyehisle in
vehi cl esa praseterairet viertlods wf irevdousitiafdmissdhigties.in - a
predet ermi ned nunber of previous transm ssion cycles.
34. A nethod as clainmed in any one of claims 15 to 33,
whet®i n A Methed a5 gaMeE in AW opp el ¢laima 18 i3, pherain thesassigning
dynam c. of ¥ reférefi®d poidlisatynamhiai med i n any one of clains
31, 32, 33 and 34 when appended to claim31 or claim
32, wherein the second vehicle uses the relative
pos$x i onA dmethodeast clpimed e lgpy: [oBe of [eigimmR1,n3An33 and 34 when
transm ssppertct a6\ gigim 8N6r cliieszabereint the B&Dhd veHci® lisdshfe

second V,%Ehv%l peos&lon (%%tt]ee{ rsn';I vre]ﬁ“clte qﬁe fang%%um transmission range, and
\ the absolute position of the second vehicle to determine the absolute

position of the first vehicle.

36. A method as claimed in any one of claims 15 to 35, wherein the
quadrangle is selected from the group consisting of: regular quadrangle,
irregular quadrangle, rectangle, and square. |

37. A method as claimed in claim 36, wherein the quadrangle has at least one
side that is not straight.

38. A method as claimed in claim 36 or claim 37, wherein at least one of the

size and shape of the quadrangle varies according at least one of the
latitude and longitude.
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