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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
quadrangle of a reference grid, each vehicle having a transmitter and a receiver,
comprising the steps:

(a) determining an absolute positien of a vehicle;

() obtaining the reference grid,

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

{d) generating a relalive 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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In a further preferred form, the present invention also provides a method for

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

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

{a) a first vehicle determining its absolute position;

(b) the first vehicle obtaining the reference grid;

{c) 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 confaining the relative
position.
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(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 nessage

containing the relative position. SUBSTI TUTE SHEET
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penultimate preferred formthe present invention
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absol ute position may be obtained by using a GPS. ,
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. Preferably, the reference grid has a quadrangle size at least twice the maximum
fransmitting 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 fransmitter of the first vehicle.

The position message may also coniains an idenlity of all other vehicles that have
previously sent a position message that was received by the first vehicle, and the
refative position of the all other vehicles; as received by the first vehicle in a
predstermined number of previous transmission cycles.

SUBSTITUTE SHEET (RULE 26}




an identity of the transmtter of the first vehicle;
and the reference grid is generated based on at | east
one of the transmi ssion range of the transmtter of
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" Detailed Description of the Preferred Embodiments

The present invention is useable over a large area. The space may be global, or

. regional. I regional, it may be for a céuntry (for aircraft}), an ocean (for ships), ora
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 i latitude and longitude for each member in the network being
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regional - If regional, it may be for a country (for
aircraft), an ocean (for ships), or a snaller area
such as a city or state for land vehicles. It may be
used for vehicles such as, for exanple, aircraft,

. woigms744mind | and vehi cl es requiring comuniaisces/ 000270
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i strj byted h [
S P U BB Bbesi e
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When transmitting (Figure 2):

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 absoluie 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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Wth common GPS technology (or its equival ent) each
menber can acquire the nenber's absolute |ocation in
| atitude and | ongitude. 2. Assign a reference point
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the appropriate reference grid is generated. The
reference grid can be generated based on one of the
transmtter range, the transmtter identity, or may
be a previously used and s ored reference grid. In
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3. Calculate relative position (step 4)
The members relative latifude and longitude position relative to the
assigned reference point is then calculated,

4, Transmit relative position (siep 5)
Each member can transmit their relative position to ali network members in
a position message. The transmitied position mes'sage should contain;
)] the member’s identity, and
{i) the member's relative position.

Where the reference grid is a predetermined grid this information is
 sufficlent.
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quadrangl e small er than the maxi num range. Preferably,
t he quadrangl e approxinmates a.square. It may be a
rectangl e. The quadrangle nmay be regular, or
irregular. At |least one of the |lines of the quadrangle

wormey/antis be  straight. The size and/ or shapeTsGéobecoz7o

guadrangl e may vary according to |atitude and/or

| ongitude. 3. Calculate relative position (step 4) The
menber' s rel ative latitude,and |ongitude position
relative to the assigned reference point is then
calculated. 4. Transmt relative position (step 5)
Each nmenber can transmt their relative position to

al | net Videknetreribefrrsenibars i the oeferenoe yridrinsisdeg arandhititers of
transmi {hoReh 95 @te%d;aﬁmqee etaqréhsqimreq@mrdnncmeé hofeN®
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grid t himgy ¢compasenfatdxample:s sufficient. SUBSTI TUTE SHEET
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dat a t'r ansmiprédetermdried it df referehas@dddsnor e data to enabl e
generation of the reference grid. The extra dat a

i ncl uded rrag rise, for exanp t he maxi num
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c od eonventibve byageseinertt i ng the reference grid froma
predetermned |ist of reference grids. The maxi mum
tr nsmtter range nmay be set by regulation, a

st SfFAPaFgyed) ot ocol,  a convention, or agreement.
Receiving (Figure 1) | Receive relative positions

(§.2P - BlecRGALIE pitBRIbibs O Tessage from anot her
net wor sendi n

mexi nu %eF%[YFgg h8§“"’f‘HEesF?9§nf§‘l’?t f‘"t' B?t"“?’g gnembe 29 Ueding

member’) and recognize the maximum range of the transmitter of the

t he

sending member.

2. . Acquire absolute position (step 7)
Wlth generally available GPS technology {or its equivalent), the receiver
determines its absolute location in [atitude and longitude. '

3. - Obtain reference grid (step 8)
Using the maximum range of the sending member's transmitier as
transmitied in the position message, obtain the appropriate reference grid
by efther being generated, or by refrieving 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 all other members in
the network during the receiver’s next transmission cycle.
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sendi ng nenber. 2. Acquire absolute position (step 7)

Wth generally available GPS technol ogy (or its

equi valent), the receiver determnes its absolute

| ocation in latitude and | ongitude. 3. Cbtain
woredsmermee grid (step 8) Using the nmaxi mnumpcargeosbookiee

sendi ng nenber's transmtter as transmtted in the

position nessage, obtain the appropriate reference

grid by either being genegated, or by retrieving a

stored and preV|oust generated reference grid. The.

referen n, be de cretjon of
§ o BALE el g s ek o6 B SR At < RisBGr o
posebitle will havedly rggrenth @oink CBievenelvide vehick maysshilegheysane

r efrgbeRe Yoo IThik m%f‘ 931;55@:{ £ e @&oer%hﬁ:l&eare tnﬁﬁ@é‘iﬂet §Jran§le

absol. ut e
pod! t“red?fe%rcebggr’ Ryt 4B '&Ctsaa@ e “”Pd’eEtF'FS HFH‘é iteEntber s
i n quadresglpeefiierderdnseignd) thelteferese @oivie willdbe midherent if the same

trm&o}y %Pall@éé‘ﬁ F(})eare@re!ﬁc% oibtd fse@EET (RULE 26) WO
2004/ 0 ) [ SG20031000270 For each rel ative

posi tion there may be a different reference point. The
s erltidrefore, theohgetybrknawsl the dbaelge pasiion dthersemiee poi nt. The
receiving vehicIe may share the sane reference point.
app the two vehicles are in the sane
o156 ERReE SRR 5B b Posh, S 5 e ppiesion e
ne&bﬁs E%nsmls?on ngssadecwil \aiso \oeltaic lindgmatioe of thedpdstier efnthe
quaam@ Gkide. ofAst tbamruﬁt:&roﬁ rtrée,eer ehicidshin rsef srrdq@rﬂg Cihe e
or

D it gt 08 esPiorL G 3P s (ehle dey Soryieg g, S (
r etpiomation keelyas intahpredglomiad tnemipe o ttanssmissivh cydies sg ghathbe

ThifofnRG6H iy &l refeddsht. tﬁﬁ'bre‘&@t@r‘?mrieﬁ ﬁurﬁHéSéferlQr@ry HESRHGS hd 1S

ne r nsm on e
F‘%‘"r& es"%}' 'Eonﬁgolr I f?ﬁﬁ%}]"%ﬁﬁ tﬁ PIERR e"B'B%q 't’ﬂ"%ﬁr ”gf the
s ebmeiﬁtge'r/ lowi kit fer reimefew @nwrhlmtth@tedsemrMmumeenmv bs
W duite B&eONgOi Nng, the information of the position of
t he sending vehicle may be Iimted to such
information received in a predetern ned nunber of
t r. Bedeferanse grid @Wps@gctgcbintsngﬁa wawthat for each position message

received there will be only one reference point to which the relative position can
refer knowing the receiver location. This qualify can be achieved by using a grid
that is two times larger than the range of the transmitters. Therefore calculating
any recelved message will give a singular result.

" To refer now to Figures 3 fo 5, one example of a grid structure 10 is'shown. The
receiver is shown by the large dot 11. The transmitier is at T — but can not be the
centre 12 of circle 13. The circle 13 represents the maximum range of the’
transmiiter of the transm"itting 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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information is still relevant.. The predeterm ned

nunmber of will vary according to the nature of the
vehicles. For relatively fast vehicles, the
predeterm ned nunber will be relatively low, but for

worekabtael y sl.ow vehicl es, the predet er m nedny¢absioany

be quite large. .The reference grid is constructed in
such a way that for each position nessage ‘
received.there will be. only one reference point to
which the relative position can refer know ng the
receiver location. This quality can be achi eved by

usi e ranareetsafety gagilo Pf%fq'i@é% ¥ i52grepd nerst @ RECticAinge
of Kvaleant ran ey ﬁdc&ﬂlﬁg to gy ekoseudalsClol @kinfg, theire of

Lg&/ﬁ% vefiifle ﬁﬁﬁ&éﬁgy %\‘ Aém g tofih. St §rlo[i|ﬁ b %§nsh8r§é‘a§ a b St €7

P8 ur e
10 di“@“gs’ n DT‘F'P?EBYS*‘?'@C'EWW fP%,e"%"ﬁlﬁ‘?Nﬂo%y t he | ar ge dot

11. The transmitter is at T -- but can not be the

CORbE SIS el ShBicBosib roBbd ik L BRAEPE e

maxi mmra ter ransm Ptlng
v e PPk a?c”fq%r dhpphorierbe gdpuny rangg of thg metweris fe bsisider
I S optivézatic®inivifl e laxc@ihplishet.C | For bﬁamdhbh enetwand witthe@oqasdidri on

da‘irgnsim?ﬂelr r%g%%uhi i rFa tﬁe%ﬁe éﬁivl@r\fslﬁ of %%nglr E'f \nﬁtg a, GBED

transmtter ocation ¢ e in
i N§ERNERE: Therefore, the actual p05| t| on Tis
determi ned by the location of receiver 11. The radius

o i 4150 ARV 501 SR
(| 'eé““'f"ﬁeth?j'i"ﬁi‘@‘i"éﬁ'ané'f“ﬁmiaﬁgee 13) and the size of each
quadrangl e R of grid 10 is O. Therefore, R=2xr+Ar

S50 o A 101 A0S
rra fryemitterapd therelorn ‘V" ngt ¢ ecreige thg pesiiign U’ﬁ?ﬁ"‘?geat H%Y"eﬁ?ralaftq“% al
| estade thenalemimy 1V &riy a aiffeenichrid guadeangle,rbpt Soe thomgswititicthe as,
f Ofre ot BIMaL detaliEor Qiﬁ,tré'l'tru?pr&flous EeniRBof byRRs. Where they

are, and so forth. It should be considered as a
constant during operation of the system It may be,
f oboneiterap bxempO¥e gl setedrt fonmligioneaveidante ofmgprisenesssets:

PORiid leMRi B S80S snmowvawér tfawmﬁl% infSkith oL

The shorter mum,range of the ,

ol “TIReBE et o, 38 PRIt G 1 . be Wil the
aciespanseitigieardien Bovarningofrp|pessivlerfetnaplision arkesd 0DG-rimtee r

t rmﬁ@ fsts@frmérﬁ“i&%héﬂgé lthebtﬁreaﬁh for ahhipShrkieto (Rt bloudfs 52
bi ctle)arance behuee%% two vesse[s Tﬁe 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 ;irocessor to execute one or
more functions to perform the method described above.

Preferably, ali 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 io the transmitter-and receiver to enable full
digital transmission and reception. Transmission and reception may be in
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meter range. The reference grid has a quadrangl e size
that is greater than, and preferably at |[|east twce,
the maximumtransnmitting range. Figure 5 illustrates.
when nmenber 11 is outside the transm ssion range of
wobRosostmansm tter and therefore will not ragaiscodoazo .
position nessage. However, by this stage the nenber
11 is in a different grid quadrangle, but does bring
with it the previous contgct details of aircraft in
previous comuni cation cycles. Consider an exanpl e of
network for collisio 0|d ce mar
e Seariance i B, ot IR St it S8 PPy 9% v SR hove
t r anriispiag foeindicatingtti nalafivia positions of alt YebilefvithirGie qqadnamgfeldf A
Thg oA S rahdidsion Rk @n_appl i cation requires has to be
withi'n the TresponSe tinme when a warning of a possible
future collision arises. One-mnute warning is
s ufrfié @memticdtion chaarelyeaythie: aithar eciothmhsnadll pesitivhimpssagas t 0
cr Qﬂrﬁ‘or@ﬁlé?atﬁgé‘ osfibifiRERRES eIl Bolith MiesaRlmy The

range- t Vesse ravel In one mnutée is |ess
t h&ghiaD qégreneyels W'Wﬁpﬂﬁ%‘e“ EsSeAmTN PGB8 e 2 Km
al besiof thb emall pgsitvh eessagdse- tich relaiive dosition of tie sgnding) vielisle.ng

4- R AR aﬁﬁlﬂéb?e%o a;ﬁ%la oﬂﬁé hkdshd2@Shd MBRagds haVia Br t h eir

gl obal P05|t|on -bI't position nessag

pr &S e AR [SURe %{l“%%" rﬁvae?ea"e! a&"'%‘f?ﬁﬁ‘l"&seﬁﬁ bl e
medi um conprising conputer programcode that is
CORisd e nb® be@rp%@scﬁbeer RCHS Sfe,@gausg, eas%ﬁ;m&re aora%fe%d

nore functions crlbe . a ve
b SRBpTp! et et SRS VPR S P RO
autechmeibgydhat manyomrationssror modipaipn inetetafisoef designhconethiciiph @r c an
PesdeRiidh rdylbe %E@\ﬁ:ﬁl@ﬁt)ﬁ Jﬁ:ﬁﬂ@ﬁﬁrﬁﬁé psent imBhRher ably, the
on-'board conput er rectly linked to the
transmtter-and recelver to enable full digital
transm ssion .and reception. Transm ssion and reception
may be in SUBSTI TUTE SHEET (RULE 26) WD 2004/ 097448
PCTI SG2003/ 000270 10 accordance with TDVA or CDNVA
st andards and protocols. The vehicle my have a
di splay for-indicating the relative positions of al
vehicles within the quadrangle of the grid or
transm ssi on range. The communi cati on channel may have
~either or both of small position nessages and noré”
detail ed position nessages. The nore detailed position
nmessages may : .
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contain different |levels of detail, but all the
positi on nessages should contain the detail of the
smal | position nessages - the relative position of the
sendi ng vehicle. This may be applicable to all |evels

woahoddopagressages, and nmessages having al |l  orcT/ssRomBo0f270

the different | evels of detail may appear in a

conmuni cati on session. Wilst there has been descri bed

inthe foregoing descriptign a preferred enbodinment

of the present invention, 1t wll be understood by
haose skilled in the technology that nmany variations
qﬁSHFP Pcation in details of desi gn, construction or

operation may be made wi thout departing fromthe

pr esent Al gid8adel Q@nsn@sﬁﬁggs-férﬁ_ Eer%ﬁmﬁd?%ez@smm of
2004/097@ ? PCT/ ﬁé §§1 OZ%O 11 The WSB ﬁ@

gri d- ba¥8F 1 AHAYE 5§ JFRFTE o d@?cgr iR fgving a

rel ati viangoiénandamscaer, corathisiog besteps: a quadrangl e of a
referenge grdefé‘rrmﬁ@@ﬁ A SCHSiidNY & firdt v@hicid;T ansmi tter and
a recelée ggn@ qg the steps: (a) ' determ ning an
absol ut & poSPENBE hgfefete vehicle; (b) obtaining
t'he ref@r encesigningd reférel)ceagsurgm rfpreaca gifisnénce point in

the ref@yengendihgla rabile (Hediticd & MePirktNBhie rr@éti@é toVihe
position of the first vehicle relative to th

ref erence pégﬂ? ce point, systemas clainmed in clalnrl
wherein the reference grid is obtained by retrieving

a stor eﬂsy@m 8 cBMled Wdidim ge\rrereaqtrﬁéﬂrefeeé‘neé &raqseorﬂaruree py3. A
syst em aim 2

wher ei naﬁﬁvgggﬁgeoeﬂ ﬁ?cgpre‘?)%'giy ?‘T"S'ﬁ%fj §ef%?ﬂ°§w‘i’led by usi ng a

GPS. 4. 'A systemas clainmed in any one of clains 1 to
3, awhergiyteinh® dlaile@lie BNEof Glaintl1 oh@sma, UH&EH %gébsonﬁé ze

gr eat erpo%gh%rgOgtamg?%yuﬂn%a%gnsm ssion range of the

transm't masS clained in claim4,
wherein the reference grid has a quadrangle size at
| eqst tAMySten bd\@aii@Mh SRyohé SIRRME 11é B, NiereR %&‘eferbncé grid\

system ﬁdaﬁrlanﬁg sriengrgégéé #2h n?a&rm%tn%aﬁﬁmssron rangé ofvm erein

the re ere
. transmitter.

5. A system as claimed in claim 4, wherein the reference grid has a
quadrangle size at least twice the maximum transmitting range.
1]
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 ‘point,
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 t_Jased on at !easi one seiected from the group
consisting of: the transmission 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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point is selected fromthe group consisting of. an
agreed reference point, and the reference point as
generated by an agreed net hodol ogy. 7. A system as
claimed in claim1 or any one of clains 3 to 6,

. woheweims t he reference grid is generated agad200/00070
| east one selected fromthe group consisting of: the
transm ssion range of the transmtter of a second
vehicle, and the identity,of the transmtter of the
second vehicle. 8. A systemas claimed in claim?7,

wher ei n the nmaxi.nu sSsion ran i S obtained
froma SFEESM PEEEM '“d:%'"? Eqé” P’?‘Q?Fs H‘ﬁ%’ i fheredt iseiifed I e
SHEET ( Bditiens&gp: WO 20041097448 PCTI SG003/ 000270 12 9.
A system as (g ?écé‘iﬁﬁg iF3mC bR %canOK:erEdlé" WMRdsSigR

n}l&nho

there is |nclude addj t 1 onal rece|V|ng
from t h&P"&@ig ﬁde'?}'éﬁ P??I'“@“ af %%‘ic?’ldd’ﬁh'ﬂ%é@af@% veligEWSiie ni ng
a rel at v eelgios ipbditon obthet deeortieehiclel the nagimem ttahenidsion st

vehi cl eraht{%' 8ot teNBsdifh Rbditth PR FrktORnRE b hﬁt gﬁﬁﬁgmg

vehicl e he maxi mum transm ssi on range,

absol ut@swf%?‘islt‘?fh"f&es?‘f?édﬁ i€t vehicle to det erm ne
the * absol ute position of the second vehicle. 10. A
systemas clainmed in claim9, wherein the position
message al so contains the transm ssion range of the

t r dhsmi 4 EEEY, £S cffiEned R SR Je MR the; Resition, Wea%ﬂ? 9 of
t he seconidingy thhitrehspiissiam danpd ef the gtremitaced tigr sedoridsvehicle

gener at &g ap ta@wﬂof@@ secoaa VeHRAS bndAREreRRNGCHRAG &mgaate& he

group consi st nq he transm SSI1 on ran
t.r ans mi A5 OBt { ??éf g%%aﬂact%ﬁ?'eﬁae 95NE QRS a%ﬁfﬁt'?/ of
t he tr dragsmigsion rangé ofitiedrapswiten df thesderaid @ehicle] andlenddestitem as

cl ai medy{nB iR the SecohdleBle! 10 6, wherein after
step (d) there is included a further step: (f) the

first vehicle sending a position nessage contai ni ng
t hel. 1 &l eyslemesgivietimany oh2 of deiwy 4 tief wieredl afiendeb (dh
cl ai m Moe WhsihcaRAMASIREpt 0 Claim 3 or claim 4,
wherein the sitlo e _al sg contains

one of the LR Hvee REHNE & R wa%sa%enam%w"ﬁo@em ity
of the f¢|¢ﬁlﬂsll’05'3‘@h| cle. :

12, A system as claimed in claim 11, when appended to claim 3 or claim 4, :
whereln 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 idenlity 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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13. A systemas clained in claim12, wherein the
position. nessage also contains an identity of all
ot her vehicles that have previously sent a position
nmessage that was received by the first vehicle, and

wol2o®oomk@t i ve position of the al) other vahitscessoasro

received by the first vehicle in a predeterm ned
nunber of previous transm ssion cycles. 14. A system
as claimed in any one of gkainms 11 to 13, wherein the
position nessage S recelvable by a second vehicle,

the second v usi ng.t he i ve. posi f the
1 iy - BRRPLIT SRR A o i S Lo i X e e

t he abseferanes gridsiiltvetaates bévingheerapssitterschnd edseivdre ﬂteonethod
deter m ge. g,a Lute position of the first vehicle.
SUBSTITUTE SHEET zRULE 26 804/097448 -

PCTI SG2003/ dBl02'¥8 vahicledste “'FPéFﬁ keSO er mi ni ng

rel ati ve pogb)t thefirstothickedbaiing $heireferencgodétir angl e of a

reference grgytine gk vemaa LSRRy eNieRficepdidt ﬂf‘fﬁméfér&fcé and
recei vers, the net conprising the steps: (a)

first vehicle Qi’@term ning its absolute position; (b)
the first vddiibé Bstoslich generging aeslatief positaneéthg filstiehicle )

the first veni ghf dliimepdiand of erence point to the
ref erence

eneratin
rel ative po ?)ttp%ﬂébgehicgese? ']gsac p‘?/sgﬂ" &eﬁsag? 8?'5?”"{9 'g? 0
its reference rpeivatposiiond (e) the first vehicle sending
a position nessage containing the relative position.

16, A nethod for deter n osition
velf-cl Mo RS PO DY Er B8 Sypirsiaf
vehi cl esfeleassiorid 2l vehickes baving admnseiftér wdrae'e@rve!ethe methed
met hod mﬁ,g,mg[hgls{a,gsthe st eps: (a) a second vehicle
receiving a gel cg omiﬁ fi rst ef\r/o(?nha%rs?
(b) the sec d’?ﬁ@?ﬂ LBt 'iv'ﬁ? AFTIE PErEente®dh d;
(c) the secondehigdicl e determning its absol ute :
position ; @&ydhe 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.

A7 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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(d) the second vehicle assigning its reference point
to the reference grid. 17. A nethod as clained in
claim16, wherein the reference point of the second
vehicle is determ ned by the second vehicle. 18. A
wamebdots@s clainmed in claim 16 or cl ai m 17, pciserzeiziokie
reference point is selected fromthe group consisting
of an agreed reference point, and a reference point
generated by an agreed netjhodol ogy. 19. A nethod as
claimed in any one of clains 16 to 18, wherein the

first ehicle determ nes its, referepnce point, th
ePr enban i Sare Reny preut SeB ot 25 wePRp te retetd e
as the vehicergengaesd refiiveofositigneof dcepaehdwehifle Fefative20 .its A
met hod agrpkdhomed in any one of claims 16 to 18,
wherein the first vehicle determnes its reference
point, the reference point of the first vehicle being
di £2.er eAtmethod b elzimed @r daire ampanendf claimst teto 8 c@mekin the
vehi cl e ; hdds

o ScoEeRr o%"d%&lgh"gggﬁ By h&%%gﬂrég%%%ﬁ'%%ﬁy
one of . ™E*AF5#916 t o 20, wherein the second vehicie
generates a relative position of the second vehicle
rebat i VR mbfod dsSclairh&@ilif b ¥ng oPOdiRE 15 821, ¥heidi} RO Posion

clained in claln1an¥ one og clajns 16 to. 20, mhF%eln
the rPEFWRERMYDS 21588 0B LLA MR PRI i7Ye & % or ed
and pr exengultdr of the rfigst aehiatk, and B identieofgthé dransg@ler & theet hod
as cl aidgefid vdhickny one of clainms 15 to 21, wherein the
position message contains at |east one of a maxi num
transm ssion range of the transmtter of the first
vel. cl éA methati agrelainaidrin ¢lain 16 wheredn the eefesamce: paint isgfelettbk
second i\athe bBup eftsistify BEInNRFbed Pet&rbrdb FBIR, bt & Feftirdibel 5,
wherein the ref fence gglqt s selected fromthe
group S 95?’?‘?%‘8 Yo oy rﬁ?'@gﬂogyef erence point, and a
ref erence- point generated by an agreed net hodol ogy.
25%5_ A rmham_agagiﬁ;b@h @Bkh d3Nwithehi tg@ Rrenth\@Ided dbtne@ by ;
reference grid. i.s_ohtai [ ner at ed . hase
on at e gsieiel Bpedd oB ol ok pord el MR Bl S

. of: the transmission range of the fransmitter of the second vehicle, and the: -

identity of the transmitter of the second vehicle.

26. A m_éthod 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 transmiting range.

28. A method as claimed in claim 27, wherein the size of the grid quadrangle is
at least twice the maximum fransmission 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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of . the transm ssion range of the transmtter of the
second vehicle, and the identity of the transmtter
of the second vehicle. 26. A nethod as clained in any
one of clains 15 to 25, wherein the absolute position
woi2804@bisas ned by using GPS. 27. A nethod as piraica®e/ 060270
claim 23, wherein a size of the grid quadrangle is
greater than the maximumtransmtting range. 28. A
met hod as claimed in claims27, wherein the size of the
grid quadrangle is at Ieast twi ce the maxi mum '
transm ssion range. 29. A nethod as clainmed in any one
of clainms 23, 25, 27 and 28, wherein the maxi num
t r dsni donethed cadgmed b appor dielinfsribrie 22, speein fieqasiicon  of
the tf%%’géélﬁrcont%ar@raﬂgbwﬂn &SRR, | N any one
of clains , Wherein the position nessage al so
contains an identity of the first vehicle. SUBSTI TUTE
SHRET ( RugthoZ2@) ANe2004bDO 34 46:RETHSERORS/ MBLRZ Giso 15
31. A wsanm.g a Rieithyadr IR il Vet et oﬁéaﬂfﬂ&nﬂaﬁmprﬂ 22,

wher ei n osition NESS cont al nNs ative
posi ti oﬁa"filf"s Jange ptipe W‘ﬁ?’@g@f thgf"‘"’t Yehigler 40d @n igentty ofj ned
i n cl ai e I2gsmitlee pfehe fisheehjples erd the refeswaged 3d gmerated

cont ai n§asé’d"od Aeatichy otothettrgﬁsnﬁésiﬁﬁny@&'tﬂd famsiitd o ?{ht he

| east
L ansm 05475 S SERC e et r bR @eieont 1y of

the transmtter of the first vehicle; and the

" eher Nt etk & deindNBHANEY abinS B0, PherkiPs 505%# of .
the transni ss

first VAWPEE 'S° 003{?35 gfh'd?'ﬁ'afr?{ it %}“QBYB“FI‘?@“‘FW&H%H‘F?‘H“@)‘ of -
the f.irsspt Q/B%Iﬂcﬂ wessgge. thal wee trémeledhby thk difstrehiclenaraintie one

of “cl a'r@i&hv&%nsﬁt@n 3f3he ém:ﬁfe?\!reﬂlcfeg‘%s RQSildd! Y the S8 FehffdGn @l SO

contains ed?:-te e?n & if bl her vehi cl es that have

pr evi oSS eLURE ™Y %ef)g PES 8‘[’1 Wﬁ'&'ﬁsﬁ’é"’wﬁt was received
by the flrst vehicle, and' the relative position of

t h@. al | fiéthsiras Weives @by orSof EBHEHY RB3DWnetdEind bdsihing.

vehicl e redet er m.ned nunber of previ ous
transm gig:eq%&enge‘fo'"%sgg'fm' “A nethod as clained in any
one of clains 15 to 33, wherein the assigning, of -the-

r efser encReped 88 clbifed!JNAHY dhe of claims 31, 32, 33 and 34 when
appended to claim 31 or claim 32, wherein the second vehicle uses 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. '

36. A method as claimed in any one of caims 15 to 35, wherein the
quadrangle is selected from the group consisting" of: regular quadrangie,
iregular 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.

SUBSTITUTE SHEET (RULE 26)




35. A nethod as clainmed in any one of clains 31, 32,
33 and 34 Wien appended to claim 31 or claim 32,
wherein the second vehicle uses the relative position
of the first vehicle, the maxi mumtransm ssion range,
woiekotdae absol ute position of the second vglsel2603f060270
determ ne the absolute position of the first vehicle.
36. A nmethod as clainmed in any one of clains 15 to 35,
wherein the quadrangle is;,selected fromthe group
consisting of . regqgul ar quagrangle i rregul ar
ggran% nectaggl and s uare. 37. A nethod as
Pyt e?!ﬂ'f&r“@"‘?f‘ % SOBRIIR PEAgETecT dhak s
I east onenfigigéddio dabmt 2 pocesedr tg texariighine o8 SnoreAfunebhoh as
cl ai med pbfan 1@ inihcifor Gty ohk B dBims/ss ey €1 n at | east one
of the size and shape of the quadrangle varies
according at |east one of the Ilatitude and |ongitude.
SUBSTI TUTE SHEET (RULE 26) WO 20041097448
PCT/ SG20031000270 16 39. A conputer usable medi um
conprising conputer programcode that is configured
to cause a processor to execute one or nore functions
to performthe nmethod of any one of clains 15 to 38.
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