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• 
POSITIONING SYSTEMS UTILIZING MOBILE TELEPHONE. SYSTEM 

· ·. . · . FOR ·CORRECTION .SIGNALS .. ·. ·.· · ·. ·' · . · · .. · · · ·· . . . . , . 

.. FIELi) OF THE: INVENTION 
. ·: .. ,_i: 

The present 1nvention relates to improvements in global 

positioning systems and1 more particularly, to systems 
. . 

which can report a combination of location and 

·1dent1ficat1on information to an external source. 

BACKGROUND ART 

A number.of promising technologies have emerged in the· 

communications domain in recent years. The technologies 

include navigation.with the aid of satellites and the 

conversion of mobile radio systems to mobile telephone 
. . 
s~st~ms, t~unked radio and perso~l-communications systems. 

The cballenge·· is to inake these technologies available in 

· useable form. 

These new.systems th~mselves take ·a number of:forms." 

For example ther~ exists a geographically wide spread 

cellular network (for example, in Australia, there exists 

the Mobilenet (TM Telecom) administered by Telecom . . 

Au~tralia). This net:work will hereafter be referred i:o as 

'the cellular mobile telephone communication network. 

Another of t:he new· forms of mobile t:elephone is 'the· . : 

trunked radio system which, in principle, operates along 

much the same lines as the cellular mobiH1 telephone 

communication network ~o the extent that it comprises a 

series of radio i:ransmitter/receiver stat:icns distributed 

over a geographical area and interlinked in a maru\er 

whereby vehicle mounted or otherwise 'transportable 
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... corZ'.esponding :r;ad.io transmi tt~r /rec~iver. :uni ts" can 
.. . .. . .· . 

communicate ·With (µsually). t~e closest: one of· 'the .. . . . . . . . . . . ·. 

distributed t:ransmi'tter/receiver stations.· All of the 

geographically distributed transmitter/receiver stations· . . . . 

are interlinked .so that communications across .~he network 

· are effectively \inif ied. . The trunked radio system is 

utilised t:ypically·for specialised communication networks. 

such as taxi communication ne~works or courier 

· c~mmunication networks.. Messages required to be seni: over 

the trunked radio network are typically much sho'rter than · 

those required to be sen~ over the cellular mobile 

.~elephone communication network and the trunked radio 

·system is usually also tailored so that the cost.of 

'co~unication ~s less than for the cellular.mobile 

.. . . telephone. ~omm·~uii~ation. ne~ork .· , 
·:.. .. .. 

Yet another form of the mobile ~~lephone system is a 

.. ·personal. com,municat:ion syst:em wherein. the geographically 

distribu~ed transmitter/receiver stations have only a 

·limit:ed range and tor a mobile mounted.or otherwise 

transportable transmitter/receiver to colllJllunicate with 

these stations requires that the transportable. 

transmitter/receiver be within a specified distance of one 

of the distributed transmit~er/receiver stations. These 

localised communication systems are frequently used in 

densely populated areas and require users to approach 

within a specified dist:ance of easily identifiable 
• 

~ransmit~er/receiver stations before communication on ~he 

personal communication system can take place. 

.... · ... 
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. . 
. -. D!SC:t.OSORE. OF 'THE .INVENTION .· 

_·· ··= ·. . . . . . . .•• :. .rA 

. Throughout ·. ~Jle _.specif ica~ion a reference ··to a· "mo.b11·e . . -. :·· 

· ~elephone system" is a reference to any one of these 

systems. That i_s the ·term .,mobile telephone system•.• embraces 

the cellular. m~bile telephone communicati.C?n ·network~ ·a 

trunked radio sys'tem and 'the perso_nal communica~ion system 

.::ir.rangements . 

Accordingly, in one broad form of the invention. ~here 

is p~ov~ded a system for tracking the location of vehicles 

~d the like, said sys~em· comprising local posi~ioning 

information supply means· which corrects positioning . 

~nformation received from satellites so· as to produce a 
. . . .. 

lo~al. pos~ tioning· ·inform.a ti on. signal; sa,1d ·system further 

c~mpri~ing mobi~e. telephone system which transmits said 
. . 

'~· -.. : -_· '. · c·~ocal · POf?_i·~i~~ing. information. si;gnal. to said vehicles and ... 
. : . . . . . . . . . . 

· · the like-. 

Preferably said mobile telephone system addi~ionally 

contributes information to said system . 

. ·Preferably· said local positioning informa~ion signal is 

transmit~ed as par~ of a control layer.signal or messaging 

signal on said mobile ~elephone system.for reception.by a 

mobile 'telephone receiver ~hich further includes 

differential global positioning means whereby a physical 
. . . 

location.in three dimensions of said receiver is obtained. 

Any such con'trol. layer or messaging signal ~ill be 

hereinafter referred 'to as 1:he "special signalling layer''. 

Preferably sa1d positioning information ~ogether with 

iden'ti ~Y information is transmitted from sa'id mob~le 
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'teleJ?~one rece~ver. _back "over said special signalling "layer .. 
. . .. . . : .... , .. ·. ·. . . . . .. ··:· .::·::-.;.( 

. · t:o databas·e: means whereby position. iden't1 ty :and other· : : · ·=· • 

. . .· . . . :· . . . . ·. . . . . . . . .., 

derived information for a plurali~y qf like mobile 

receivers can be monitored a~ a remote.location . 

. In a .further ·broad form of the invention·there is 
·.· 

provided a mobile telephone system transmitter/receiver 

including global po~ition calculating means. 

Preferably said global positio~ calcula~ing means is 

~dapted 'to utilise a differential GPS correction signal 

whereby relatively accurate position information can be 

derived by said global position.calculating means. 

Preferably said differential GPS correction signal is 

. 'transmitted . on a spe~ial signa'l~ing layer of a. 

communications path provided b~ a mobile. telephone system 

·.of which ,said· mobile telephone: system .transnd t'ter./recei ver ....... . . . . . 
. ·-

forms. :a part. 

In a further broad form of the.invention there is 

provided a global positioning system wherein receiving 

stations are.adapted ~o receive raw posi~ioning information 

·.and thereby calculate a. position for said receiving 

s~~t1ons; said system further including base. stati~ns 
. · .. 

·adapted to receive data comprising said position and 

wherein said data is transmitted over a communiea~ions path 

ot a mobile telephone system. 

Preferably ·said data is transmitted over a special . 

signalling layer of said communications path. 

In one particular pref erred form said mobile telephone 

system comprises ~he cellular ne~work system described 
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·above.·:. 
. . . . . . . . .. . ·. .. ..:. ·.-:::· ·_;. 

···In· an: ~l te"rnat.ive particular f~rm said ·.:mobile t.elephon~ .. · ... 
. . . . .. . . .. . 

system compri~es ~he trunked radio system ·described above. 

In yet a further particular preferred form said mob~le 
. . . . . 

te.lephone syst~m comprises the personal communications 
.· . . 

sys~em described above • 

. Pref~rably additional ~ata. is supplied over said 

communications path· to said receiving stations, said 

additional information comprising local posl~ioning 

information; said local posi.~ioning information allowing 

said receiving s~ations to calculate a corrected _posi~ion 

baseq on said local positioning information. 

Preferably said receiving stations, .o~.r~ql.iest· ~~om 

said base.stations, calculate and transmit only said 

. · . position to ·said base ~tations. · . : . . . . . . . 
........... 

. ·In an alternative preferred form, on req~est from said.· 

base stations, .said receiving sta'tions. calculate and 

transmit said corrected posi'ticn. 

In a particular preferred.form said data· additionally· 

includes satellite identification data comprising the 

identity of satellites from which said receiving.stations 

have received said raw positioning information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will now be described wi~h 

reference to ~he accompanying drawings wherein:-

"1! ig. l is a diagram of a basic global positioning 

~ystem, 
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.· B:ig. 2. is a· diagram.of.a basic mobile telephone." . .. .. : : ·:·.·.~·· 

Fig. 3 

Fi!;. 4 

:Fig. 5 

Fig .. 6 

Fig. 7 

Fig. 8 

network·~ : · : · · · ... : .... :. . ·. . ~ 

is a diagram ·of a first embodiment of the 

p_:i-esent invention incorpor.at~d wi.thin a 

cellular mobile telephone communication· 

net:work, 

.illustrates an arrangemen~ of corr~c'tion 

signal generating stations for a 

differential global positioning system for 

use in conjunction with a second ·embodimen~ 

ot the present invention incorporated 

.. wi'thin the cellular net~ork of Fig·. 3, . . . 

is ·a .block· diagram of the co~unications · · · ·. · .. . . . 

interconnection prot:ocol bet::wee~ .. a mobile 
. . .. . . . .. . 

. sta'tion · anci· :a. base. ·system stat.ion ~ccording : .. 
. . . . . ·. . . ·.. . . . . ·.. .. . . . . : . . . . . ... . :· 

.. . . 
t:o the second embodim~nt ot the invention, 

is a block diagram of a par~icular nmnner 

of usage of the mobile station and case 

system station of Fig.· 5, 

is a block diagram of a third embodiment: of 

the present invention incorporated within a 

~runked radio system. and . 

·is a timing diagram for the system of Fig. 

7. 

MODES FOR CARRYING OUT THE INVENTION 

By way of reference. Fig. l illustrates the basic 
• 

method o: operation ot a differential global positioning 

system which utilises informa~ion from satelli~es !l. With 
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. , this · .. a.~rangement: a· po:r;table di.ffe~~ntial gio.~al.. positioning · _ . .·. . . .. . : . . . . . . . . . . ·:. ; 

."device'i2° -is. ~dapted· ~o. rec.eive signals·· from. t.ypi-~i.ly. fou;· .. 
. . . . . . . . . 

satellites 11 ·and, from th~s information, calculate its 

position in thre~ dimensions to the -order of 100 metres . 
.. 

With the.help of a correction signal 13. provided from a 

land based correction s~ation 14 the ditferential global 

positioning device.12-can establish its position in three 

dimensions to· the order of one metre. Currently such 

sys~ems rely predominantly on radio transmi$sion to relay 

the correction signal. 13 from the correction station 14 to 

the mobile differential global positioning device 12.· 

Fig. 2 is a conceptual illustra~ion of a portion of a 

mobile telephone·system showing two adjacent cells 15, 16. 

~d a car_ ~7 equipped_ with a mobile ~hone 18 p~~sing 

~etween .. ·~hose· two cells 15, _ 16 ·.; · . ."A radio .based 

eommuni~ations sys~em·including base stations 19. 20 allows 

'two way communication bet.ween the mobile telephone 18 and 

~he public switched telephone network 2l. More 

particularly the mobile phone system allows such two way 

communications to continue as the mobile phone 18 pa~ses 

from cell 15 to ceil 16. The transfer o+ the telephone . 

call from one cell to another is accomplished by 

appropriate control equipment located in base stations 19. 

20 and relies. upon ~ radio based communications system 

incorporating a coDUaunications path 22 which is split in'to 

at least a signal layer 23 and a control layer. The .. 
special signalling layer 24 includes the control layer 

which transmits information to do with the·ad.mini~tra~ion 
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. · of the tel.ephone call. ~eing · conduc't~d .-on. ·m.o~il~. ·phone 18 : ·.· .• : ·. . . • . • . . • • • . . . • • . • . ·.•• • • !(!. . . . . . . '• ... . '• \ . . 
:.: ··including such· "t-1?-.ings as. the identity of ·the .. mob~le ... · ·· ... · · '.-".·· ·.-·.· .. :. : 

telephone together With ~ecessary ·information Which allOWS 

t:ranster of communicat·ion in respec"t of the mo~ile pho~e 18 
. . 

·from. cell 15 to cell 16. .. The· ~peclal s~gnalling layer 24 · : 

can be unmetered and ··continuous. The communications path 

22 al~o -includes a signal layer 23 which transmi "ts the 

information which a user. of the telepho~e sys"tem desires to· 

pass.to an end user from the mob1le telephone 18. This 

information is metered in.normal circilmstances. 

The mobile telephone system illustrated in Fig. 2 

allows -communications between any two·mobil~ telephones 

such 

as telephone 18. It also allows communication between a 

· · mobil~ :telephone 18 ·and· land· based ·users· .. of the· public 

switched telephone ne'twork 21. 

The special si9na11·1ng layer can reside ent1rel y within . 

the control layer or can be interleaved across the con'tro·1 

layer and the· signal· layer. 

Fig. 3 illustrat~s a first embodiment of the presen~ 

invention comprising· a multipurpose _mobile communications 

device 25 which inclUdes a mobile telephone portion 26 ana 

a differential global"positioning device 27. 

In ·the arrangement i_llus'trated in Fig. 3. corr~c'tion 

signal 13 is made available on special signalling laye~ 24 

for reception by the d1fteren~1al GPS portion 27 of 
• 

communications device 25. With this information, and as 

described with reference ~o Fig. l the differential GPZ 
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._.por:t:.ion .27_ can calc~la~e. a .reiativ.e_ly ~ecu~a~e. p~~i.tion in .. 
. •. , . . . ..•. : . . .. . . . . . . .. . ·. . ii:. 

· .. :··three dimensions .for :the· communications device 25. ·This 

inforiaation·together with identity information of the 

·communications device 25 is returned to the special . . . . . . . . 

signalling .l~yer 24.for. transmission via the public 

s~itched ~elephone network or dedicated line 21 to an 

information user location 28. 

It will be noted with this arrangement that at·least 

identi~Y and position information can be passed between . 

communicat:ion.s ·.device 25 and an information user location 

28 by utilising preexisting communications channels 

available on a· mobile telephone system of· the ~ype 

11·1ustra ted in r(i!spect. of :&" .ig. 2 • 

·Fi~. 4_~llustrates a geographical layout of proposed 

-~~snav base statiqns ·30 •.. As illustrated in.the inset, each 

of these Ausnav base stations 30 ~an receive·global 

positioning information· from satelli~es ll. each Ausnav 

base station 30 

is at ~ known physical loca~ion in three dimensions ana 

uses this information to produce correction signal 13 for 

r~ception by a.mobile differential global p~sitioning 

device 12. Other similar base stations 30 could be 

supplied by other providers of differential correction 

information. 

The differential GPS device 12 calculates its position 

as follows: .. 
l. Using a data base of orbital coefficients (~he 

: .. 
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almanac), .·-:l:te· set of· ·Cl;rrently_ ~isible :.sateili 'tes ... _.· ;,· . .. . . . . . . .. .· .. . . . . -. . . . . .. 

·is deter.mined . 

2~· Using the.almanacw a set of four satellites is 

selected.based on a geometric ·criter.ion. 

3. The receiver is synchronised to the signals from .. 

the· selected satellites and the precise satellite 

position is computed. 

4. The time of receipt of the signal from each 

satellite is measured and the time of 
. . 

transmission is extrac~ed from the message to 

give time-of-flight and hence.satellite-to-

·receiver distance or npseud.orange 11
• 

·5.· The receiver ·pos~tion is then computed by 

"triangulation". 

: :F~gs·~ :s· and _6 "illustrate. how ·the .. differeri'tia_i'__giobal 

positioning arrangement of ·Pig. 4 is incorpor~ted in~o a 

mobile telephone system. 

With reference to Fig. 5 a physical radio link 31 is 

es~ablished·be~ween a mob1le multipurpose communications 

device· 25 and at least one of a plurality of base sta~ions 

· 32 .. The physical radio link 31 allows ~ata such as 

ident:i ty. 

and position inforaat~on to be ~ransmit~ed between the 

communications device 25 and the base s~ation 32. 

In addition there 1s at least one special signalling 

layer 33 tor supervisory functions between the 
• 

commun~cations device 25 and the base station 32. 

These layers are superimposed upon the special 
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:'.··signal~i.~g .. l~v,er '.24 ·.~~ ~he ~·is.z_ia~ ·· ~.~yer ... -2~.; ~a~. ~e_. .... ·: ... ·.: . .': ::·. .. ··.,1 

·~ ·superimp.osed on·. a~d· transmit:teci. by~·. th~. communi~a'tions pa:t:h · :. ·.·. 

22 of the mobile t:eleph~ne network {rete~ Fig. 2). In' a 

particular preferred form conversation inf~rmati~n and the 

like is passed along the signal layer 23. (and· is therefore 

me'tered). whilst tbe.correction·signal 13, the resulting 

location signal .. generated.by the· communications device 25 

and identity information is passed on special signalling. 

layer 24 (which is not normally metered and which may be 

operational irrespective of whether ~he signal layer· 23 is . 

. operational). 

Fig. 6.ill~trates the. resulting super1mposed system 
. . . 

which has· .the fo+lowing attributes: 

·A ne~ork. of· mobile .communication.device~ 25 is 

in_tercorin~cted ~~th. the ·public. s~i.tch~d. telephone ~etwor~ 

as illu~tra'ted~ ·. Each mobile t:elephone communications 

device 25 includes a mobile t:elephone portion 26 and a 

differential GPS port:i·o_n 27 (refer Pig. 3}. 

· · An Ausnav o.r similar _correction signal 13 is 

~ trans•itted to a mobile switching cen~re 34 for 

transmission over ~ont:rol layer 24 of communica'tions path . 

22 'to base stations 32 and from there to the mobile 

communications devices 25. With this information and with 

~dentitY information the mobile communicati~DS ~evices 25 

can periodi~ally report: their position ~n three dimensions 

and their ident!~y back via special ~ignalling layer 24 of 
communications path 22 and from there, via the· public 

swi'tched telephone network 21 to an ·operational st:a'ti.on 
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. . . .. : ·. such· ·as~· to~ .example, a flee't ~agemen"t: station which· can · · ... ;i. 
. . 

·thereby ~onj~or location and progress ~f. the mobile· 

communications devices 25 in real ~ime. 

There.are three major modes of operation for the system 

of· Fig. 6. In a first mode ·a request.is made by an 

operational station for one or more mobile communications 

.devices 25 to send immediately over communications pat:h 22 

uncorrected pos1 tion information. . The second m.ode o·f 

operation is similar to the firs~ mode except that a 

request is made to send uncorrected position information 

together with satellite numbers or other identification of 

the s~tellites which are used by the mobile communications 

de~ice 25· to calculate t:he .uncorre~ted posi t1on 

information •. In a third mode of operation· a request .. is 

made "for . corrected position· :informa:i:ion. · In·· thiSc case·· .. the.·.· .. ··.·· 

DGPS portion· 27 calculates a corrected position and the 

"mobile communicat~ons device 25 causes the corrected. 

position information and identification information to be 

sent back to the requesting operati.on station. 

With reference to Pig. 7 a trunked radio system 

embodiment of, _the inventio_n .. is . illustrate·d in blo_ck diagram 

form. A trunked radio system includes at least one (but 

typically, in practice, a plurality) base station 35 in 

communication with at least one mobile station 36 over a 

radio control channel ·37. This 11 control 11 channel 

corresponds t::o the "special signalling layer" 24 to which 

reference-has been made earlier in the.specitication. 

The mobile s~ation 36 is in communica~ion via control 
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·.··-:channel 37 and ·a bas(! -st:a~ion 35·.with some form ot 
· .. 

. . . 
centralised_. communications· control systeJ:!l wherei·n m._essages 

. . ·. . 

.received from mobfle -S'Cation 3~ can .. be ro~ted to: a :contlfo.1 .. ·: 

centre, to_othe~ mobile stations or the PSTN 21 and, 

.. conve~sely, messages can b~ se~t from ~'the~ ~obil~.~tations 

· or a con1:rol centre -i:o the mobile station · 36. · In this·· · 

~rticular example base Station 35 is in communication With 

a control computer 38 via interface line 39. Depending on· 

the. implementation line 39·can be a di~eet dedicated link 

between base station 35 and control computer 38 and/or may 

pass through othe.r public or privat~ c~mmunicat:ion 

networks, 'or from another trunked radio • 

. ·:According_ to ~his third embodiment of the.inven~ion the 

trunked radio ·.system is moclified. .. by. integr~tio~ with a . 

...... . . ·_"_·differential· GPS navigation syst:ems as fol~~ws:.:. 

mobile st:a.tion 36 includes a DGPS .receiver 40 

.(corresponding to DGPS deyice.12 ·described earlier in the 

specifieat:ion) which utilises information received direct 

from satellite 11 together with correction informat:ion.'to 

p.rovidE'. .. ~nfor~tion corresponding to the posi tio~ of the 

DGPS 40. The -correction information is derived from a· 

dedicated· channel 41 of the ·trunked radio·system 

(correspo~~ing to part.of the "special signalling layer" 24 

.described earlier in this specification).· Preferably t:~e 

dedicated channel 4'1 bears a fixed relationship 'to control 

channel 37 such that once mobile station 36 has locked.onto 

control channel 37 1~ can aut:omat1cally locate and 

communicate with dedicated channel 41. Alternatively. ~he 

t( 
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... 
lo.ca"ti.C?n of the ·dedicated chaz:inel"may -be :c_ommunicat;e~ with 

.· .... the J.o9ati0n request. The ·correctio.n sig~i .is . . -·::.:.: ~-. 

communi~ated to ded~cated channel 41 by base station 35 

. wh~ch, in turn, re~~ives t:he correction signal from control . 

. computer 38 via modem ~ommunication over ~he pi.tblic· 

switched telephone network 42 (refer Fig. 7) or through a 

dedicated interface line such as 39. 

A ~witching arrangement 43 allows mobile ·stat.ion 36 to 

switch between control channel 37 and dedicated .channel 41 
. . and also between receive and transmit ~odes of operation. 

This arrangement would. 'typically ·be built into. the trunked 

radio and con~rolled by signals over·the channels 31 and 

41. 

In.use, for example as part of a vehicle fleet, a fleet 
.... . . . ~g~r "44"._··~vi~ .. ·access . ~o .. ci;>n"trol ·c"omputer 38 . ~"lodge a .. 

. . . ·request for locatiQn of. a particular mobile station 36. 

The p.olling request is passed via interface line 39·· to base 

station 35 and 'thence to control channel 37 for reception 

by mobile st:a"tion 36. ·On receip't of the .. ••request pos.ition 11 

signal on channel 37 mocile station 36 will acknowledge the. 

· request via· control chahnel 3~ and then switch to .the 

dedica'ted channel 41 so as to receive ·a correction signal. 

When thi!? has been received corre.etly the mobile stat:ion 

(incor.porating DGPS receiver 40) calculates its position 

and re~lll"ns th1s on dedicated channel 41 together with 

ident:1ty information.· This information is passed to 

control computer 38 for on forwarding to fleet :manager 44. 

Fig. a provide.s add1 tional detail on the me'thodo°logy 
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. . . "and ... signalling"~·~. a position request: pa~s~~g.' ~etween bas.e ..... · =·~··~ 
. : : 

·sta.eion 35 and · liobi le' s ta ti<;>n 3 6. ~ 

In normal operation a mobile station 36, on switching 

on, will search for cont:rol channel 37. If the dedica'ted 

channel 41· can be related to the con'trol channel 37 (for 

example the next adjacent channel) then the mobile station 

36 will automatically know where to look for the OGPS error 

correction data. It this is not possible then a second 

search will have to be made for the dedicated channel 41 

which carries. the DGPS correction information. In one 

particular .form the transmitted information will con~ain a .. 

bi~ ·.patter.n which can be .uniquely· recognised as ~eing the 

identi'ty of t:he :ded1ca'ted channel 41. This· p~ocedure will 

.have to be .repeated each time mob~le sta:tion .36 is .. 

. . identity of the dedicated channel can be communicated via 

the control channel 39. 

Once having located both control channel 31 and 

dedicated channel 41 the·mobile station 36 scans both 

channels listening for polling requests on control channel 

37 and tor DGPS error data on dedicated channel 41. The 

ratio of time spent on each channel can be related ~o ~he 

importance of the control information eompa~ed to ~he DGPS 

error information and, 1n a preferred form, can be 

programmable by the user. In ~his exam.ple two seconds is 

allocated to the dedicated channel 41 and eigh~ seconds to 

the control channel 37. 

When mobile station 36 receives a call on con~rol 

. . . . 
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. . . . . 
:: cha~nel · 37 it: performs normally, which is. to say _i't-.pa$~~s ·.,· .,.: , . 

information communicated by users betwe~n. ~he mobil~ · .. · 

station 36 and the currently attached base station 35 over 

control. channel . 37. Howeve~ I when ·.a reques:t to send : .. 

location.i~formation is received then l9cation and identity 

information is sent by mob.ile station·· 36 as .described above · · · 

after which the mobile station 36 reverts to normal 

operation. 

INDUSTRIAL APPLICABILITY 

· The invention is particularly appl~cable for vehicle 

fleet control and the like where it is desire.d to know on a 

regular basis t;he ._geographical location ·of· ~~~bers of the 

fleet . 

. ·±he above ·describes ·.only some· .embodiments of 't.he · 

prese~t: invent.ion and ~odifi~ations obvi".oUs _·t~ ·~ho~e · 

skilled in the art can be made thereto without departing 

from the· scope ··and spirit of the present invention. 
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supply means which corrects positioning information . . . . . . . 

" received from satellites so as to pro~uce a local 

pos.1.tionin~ in£or.mat1on signal: said system further· 

comprising a mobile telephone syste• which transmits said 

local.positioning information signal to said vehicles and 

the like. 
. . 

2. Th;e system of ::claim l wherein said mo~i~~ ·tel.~phone 

system additi~naily contributes information to said system. 

3. The syste~ of claim 2 wherein said ~ocal positioning 

infor~tion.signal.is t~ansmi~~ed.a~_part of a control 

layer . signal' or. me~~aging signal· .qn said· ~abile · ~.e.lephone .. _.·. ,' , .... 

> ·:·.>::.·/,:·:> •/<- .. :.:.:~~~-t~~ -~o~ ;·;~~~p·~io~ ·b~ a· ·~~bile .. =·~~~~~h~~~ '.~~·~~e~v.er:.:wiiich .... · .. :.>":::~"._·:~·L.·:.:. 
. . ... -·'.> .::.·:=~~~~~r ·1~c:i·~~s ·differential gl~b~i'~~;~~i~~o~i~~.:~~~~ . . .·~.=.-.-:: ... ·: · 

. whereby a physical location in three dimensions of said 

receiver is obtained. 
I • "' .. -.·. 4- ... Th'e "sys1;'em. oi. 'cla.im 3 w~rei~ said ·positioning 

: . 

.. . 
information. :together with identity information i·s 
transmitted from said mobile-~elephone r~ceiver back over . . . . .. . . 

..... said spe~i~i signalling layer to data.base m'eans whereby 

position, identity and other derived information tor a 

plurality of like mobile receivers can be monitore4 at a 

remote location. 

5. A mobile telephone system transmitter/receiver 

including global position calculating means. 

6. The system of claim 5 wherein said global position 

··:: .. 

.:· 
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.. · .. CS;lcul~t1ng ~eans ·is a~ap,ted. t.o. :utilise a differential GPS 

... :. :·~· .. ·.·.~ .: ~ _::~;·~~r~~~~~~ri\ii~~~- ~hereby ;ela~l~el~ ·.atc~at~:-~o~l:tlon·· ·· · · .. ,_<: . 
• ••• : •• "' • : • • • • ;;. • •• • • •• "" • • • • •••••• : ·;· • • • • • • • y .. ·:-. •• ... . "' ··.. ·. . . 

·. ·_ · info.rmat~on. can be. derived by sa1d global position 

·calcu~ating means. 

7. ~~e ~ystem of.claim 6 ~herein said·dif~erential GeS 
. . 

. correction signal is transmitted on a special signalling 
.. 

layer of a communications path provided by a mobile 

telephone sy~tem of which said mobile telephone system 

transmitter{rec~iver forms a part • 

.. . ·a_." .. A gl~ba~ "pos~t!o~ing sys~e~ wher~;in receiving .~tations 
.. . . .. . 

are adapted to r~ceive raw posi~ioning information and 

thereby calculate a position for said re~eiving stations; 

said. system ·fur_ther including base. stations _adap~ed. to . 

. · .... , .. :. rec~iV:a .·data. comprising sa,id position and.. wh~re.in ·'!aid data· .. ·. ·= 

·•:\·'?:)\\Hf~.~.i~*~t~.·~,;~., a c~mm;,..ications pa~·~t-~,fib~l!'·:· .: ~,; '. : ; 
... ·:: ··telephone system. 

-.. _ ... 

9. The system of claim 8 wherein said coDLmunications pat~ 

~nclud,es a~ le~st a signal layer and a control layer. 
. . 

·. ·. · _.~l~. The .~.Ys~em. o:f claim 9· wherein said data ·1s transmitted 
.. 

over a spe~~al signalling layer 01' said·· co.m.mun.1cations 

path. 

11. ~he system of claim. 10 wherein said special signalling 

layer is interleaved across said.signal layer and said 

control layer. 

12. The syste~ of claim 8 wherein said mobile 

telephone system comprises a cellular network. 

13. The system of claim 8 wherein said mobile telephone 

system comprises a trunked radio system. 

·.· .. 
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• 
· ~-~~-·.·The system of c·laim 8 wherein ~aid mobile telephone . 

. :: -. ·::· ... :. ,: :'t:_:.~.:~~~~-em compri~es a· personal c~nmunic.ations."syste~ ... 
. . . ·· .... ·. -~ · ... . .::.~:)~~ ·•· .· ~~·. sy~t~m. -~f.· ~~aim io· wh~;e.in ·. ~d.~~t~~~~i. :~t~ is 

·supplied over said communications path to s~id receiving 

stations, said additional data compr.is1ng local positioning 

information; said local positioning information allowing 

. said receiving stations to calculate a corrected position 

based on said local positioning info~mation~ 

16~ ·The system of claim 15 wherein sa~d receiving stations, 
. . 
·on r~quest from.sa~d base· stations, calculate and transmit 

oniy ~aid position to said base stations. 

17. The system of claim 15 wherein, on request from said 

. -_ . /· . . ·· -~~se .stations. said receiving stations, calculate and 

transmit .sai~ corrected position. 
'. 

·~·~:;··~iL: .. ::: ... ;:.~··. \~, ... ~-:1°8 •. : .. 1:he ·.svst~m .of ·claim. .15 .wherein .said ... data additionally 
-'.·~: \;;~{;:i.{ _;' .. \ ;,: . . . . ·' ... · ...... · .. : . :. : ·. . ·. . . . . ·. · .. ·. . . . ·. .· ....... :·., : : : 

_.: ._.··includes satellite "identification data comprising. the 

identity of satellites from which said receiving stations 

have received said raw positioning information. 
·.: . ·. ··· .. 

. ., .. 

·.:. 

. .· 
. . .·. -~-· ... . . ·. ... .. .· ... ·.: .. ~:· .. ~· .::. ·:· 

. . . . . ·, ·- . 
• . • :· i· . .. . 

.. : . . . . . .. 
... · · .. :- .... ·:· .. : : 

··-·. :.· .. · .. . . .. ..~ .. ; · ...... 
. :·. ~ . -.· . 


