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SYSTEM AND METHOD FOR DETERM NI NG THE DI STANCE TRAVELLED

BY A VEH CLE This invention relates to a system and net hod for
determ ning the distance travelled by a vehicle to enable, 5 for exanpl e,
but not exclusively, a vehicle owner to be charged for the use of

r oadways hawoormoegard to the di stance travel |l ed by thecyQlwé&bRson t he
r oadways. User pay phil osophy for the use of public resources is
becom ng nore popul ar whereby users pay joi the resource as 10 it is
used. Privatisation of sone public resources such as energy provision

facilities and ek Andl QERR68FON nmmﬁﬁmt@rmw s&m uee‘avﬁmbrl es.
The possibility ™0 I mproving ro y €l
privatisation of the road syste pay system r equi res the 15

ability to nonitor vehicles to determne the usage of roadways nmade by
the vehicle S%i@tim&Bh' i‘&ﬁaé@ﬂrﬂésa s st&ﬁlw n{%o@ for At

present, no su steps exist for for use of ~any and
al | .roads wit §h8r3f3?5§?ﬁﬁet %HZ]%‘ by & \Y&Hilcdr?al oerabder i
exi st ence5sf or ﬁmalﬂxmlpaybnhtnby exclugively ofa nodchedes cwngxt v beke i s
tol I system wig{H¥ed for wﬂsﬁéepaferGAY- Mavitld Rgakdtd e Oadvay.

Wi | st these syst he co ct | on ,of from users,
t hey s"d‘ﬁﬁ‘fvf %rfﬁggﬁﬁgagyt f‘f?%’l ‘gate is 25

passed and not on a basis having regard to the act uaI di st ance -

travel | ed of ufRais hiiORGRYSELR EndORAUYe publitetiderdid 10! | oat e
syst ens do exist tQ Sonme extent %eby %%sare restricted in their size

and. the road RRRSRS more pRERl ﬁ?o T8 Y ffedhe respurce as
I nventi olgi s tit pisowisdkd.a Peivatisatiion of sqaherpumm reEvuces suchcas

owner can b TTEY proviflin Saciiieth B X S ) baced
on the _ popular in a numgg coum:rxes. 'Fhe poasibi%.ity \gay
improving road systems and the like by either privatisation
of the road systems or a user pay system requires the
15 ability to monitor vehicles to determine the usage of
roadways made by the vehicle so that appropriate charges

can be levied.

At present, no suitable systems exist for billing for the
use of any and all roads within a country or province. One

20 conventional method in existence for enabling payment by
users of roadways and the like is toll systems whereby a
user pays a toll at tollgates on the rocadway. Whilst these
systens do enable the collection of money from users, they
do so only on the basis that the user pay as a toll gate is

25 passed and not on a basis bhaving regard to the actual
digtance travelled or use made of roadways in a roadway
rietwork. Non-tollgate systems do exist to some extent but
they are restricted in their size and the road coverage

. they provide.

. 30 The object of this invention is to provide a method and
system which can enable the distance travelled by a vehicle
to be determined so that a vehicle owner can be billed
having regard to the use made of a roadway bised on the
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-2- di stance travelled by the vehicle. The invention, in a
first aspect, nmay be said to reside in a systemfor determning the
di.stance travelled by a vehi ¢t ' I B Ok means for
determ ning the position of the ve¢ F‘@ gﬂgﬁlﬁp&ge%rlgdetem ned time periods;
and WO 97/04421r OCeSSi ng neaps forRﬁPrL@\pr i ng I ndi capeRAUSHp04ss t he
di stance travelled fromthe positions of the vehicle as determ ned by .
the detecting neans. 10 Since the distance travelled by the vehicle can
therefore be determ ned, a charge can be levied to the owner of the
vehi cl e based gfgtisedliSlamraaq el khedvekikidernore, the systemis a
renote system which can nonitor the distance travell ed by the vehicle
to thereby enable a charge to be 15 | evied wi thout requiring input from
t he vehicl e owflee inventiomyr dbepafiysthaspects May becseddi hg resddéesis a
unit for A0kt S5 AeteinindnfOothé cdbstddd ReAvielredl bgignal s to
enabl e t he posj,%i'no_?lgf H]iem I.gl e to be determ ned by the unit and
wherein the uni't arso” i'ncludesS the processing 20 neans for deternining
the di stafke travel | ed #¢anghEpE| determining hhe rogipion eof rthe vwehicls gnal

relating to thgeVvshéddtormined €imdcpbirivdsheaneehi cl e and distance data
relating to the di stance travell ed *)?\%the t&ﬁhi cle f:gr recej%tj bé’ a
control  facility t®*ERERPE"E PPEAG FERIOGRY: BRpERdtF iR oF o5
Preferably thethesdistande sirgweldedr §rpmnotie epditions of pherwehiglefas

transmitting ngebérminea by tha Wetestihyi Mak@ans can be a satel Iite gl obal
positioning systemfor determ ning the position of the vehi cl e at

predetermned tine intervals or |and based 30 transmtters. :
10 Since the distance travelled by the vehicle can therefore

be determined, a charge can be levied to the owner of the

vehicle based on the distance travelled. Furthermore, the

systenm is a remote system which can monitor the distance

travelled by the vehicle to thereby enable a charge to be
15 levied without requiring input f£rom the wvehicle owner.

Preferably the means for detecting comprises a unit for
mounting on a vehicle for receiving positional signals to
enable the position of the vehicle to be determined by the
unit and wherein the unit also includes the processing

20 means for determining the distance travelled and wherein
the unit outputs a reference gigmal relating to the vehicle
to identify the vehicle and digtance data relating to.the
distance travelled by the vehicle for receipt by a control
facility to enable billing information to be compiled.

25 Preferably the positional sigmals are produced by a
plurality of transmitting means.

The transmitting means can be a satellite global

positioning system for determining the position of the

vehicle at predetermined time interxrvals or land based
30  transmitters.
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-3- The invention, in a second aspect may be said to reside in

a nmethod for determning the distg ravetH-ed a vehi cl e including
the steps of: det ef ﬁ{ élﬂﬁﬂ 6§|BEE&n of the vehicle at 5
predeterm ned tine periods; and EPLACED det ¢ ni ni ng fromthe

posi tions of WHE/AdHi cl e at t he predet erm nead ti ned perecadeudsnesss

di stance travel |l ed by t he vehicl e. The present invention al so
provides a systemfor billing 10 for road usage by a vehicle, including:
a controller for nmounting on a vehicle, the control |l er having;

i) posi ti oni Tige ntawesntiom,piay adisegopdsagpeat gnay be said to rdidlde in
relating o the Reehdd Ofb:0laekzmiBing! the Bistance traveiids &« gontrol unit

for controllin e positioning
iii).awrel es&‘#%rﬁ%“&*%&ﬁ? pEePs of; transnitting the
posi tioning data and a veteckéng the position dfiaie fiebdlclenagode under the

control ofg t hepRaetermined timSO%TeEQEdHD' hngand renot e
nonit ori ng rreans for recelvin ﬁli?SI tioning data and the

i dentification code trar‘?§ﬁ\°ﬂ“éﬂ ng frep the Resitionss of; thesvebdicde atans
and for provi délg predetisznined tdhednpbrdoddatis diktadiRe) exaviedlliedd AL a.

25 The presefiie i Faisid ]1[ &n also provides a nethod for billing . for road
usage by a vehicle, including the steps of: nounting a
controller onto a vehicle, the ~controller having\ - 1)

a positioni ng Thearmrdsmmtpiavedtigni@lso provides #Haftdtienirdd BANA LY at i ng
to the pay ti OfoP rddf usage by a vehi Y&N £h€ivaing: i) a
control unit for controllln f

gﬁ z t he ROSI'[IOI’II ng dat a;
iii) a wireless transni &FP8 tﬁﬁ €r{§pr mounting on a vehic
controller having;

i) positioning means for providing positioning
data relating to the position of the vehicle;
15 ii) a control unit for controlling supply of
the positioning data;
iii) a wireless transmission means for
transmitting the positioning data and a vehicle
identification code under the control of the
20 control unit; and |
remote monitoring means for receiving the
positioning data and the identification code transmitted
from the wireless transmission means and for providing
billing information based on the positioning data.

25 The present invention also provides a method for billing
for road usage by a vehicle, including the steps of:
mounting a controller onto a vehicle, the
controller having: |

i) a positioning means for providing

» 30 pesitioning data relating to the position of the
vehicle; _

. ii) a control unit for controlling supply of

the positioning data;
iii) a wireless transmission means for
35 " transmitting the positioning data 4nd a vehicle
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35 transmtting the positioning data and a vehicle
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i dentification code under the control of the control unit;
causing the wireless transm ssion neans to transmt the positioning
data and vehicle identification 5 data to a renote nonitoring neans;

det er mi ni ng o bteyg2i nf or mati on based on the p05|t|on|§ganhﬁmkgr
producing a bill for dispatch to a user of the vehicle.

preferred enmbodi nent of the invention w || ,be described, 10 by way of
exanple, with reference to the acconpanylng dramnngs I n which:

Figure 1 is a diagramiliasivistiicagivhccpdefl aidex! the contiodi 8ENthef the
i'nventi on; dor a4’ tIS a bl ock diagramof a controller used
15 in the preferred enbod’nent of the invention; Figure 3 is

a circuit diagram apart Q¥usimg the wizalegs| trangmimsjoncmeangntio
Figure 4 and Frguhsmbt axe ipepivilttiing data ahd UGdKidid Gaeneisibaich t he

preferred of the 20 vention. Wth reference to Figure
1, a road Ts sgﬁgﬁa%? \ﬁ?nil QEV PRE%btted |ine 10. Data ’
transmission |and based dmninv bidlangniptamardey dpsedabnatbe to be
Toni tored are gughelsfing aard fcil phbiuding lRebyE]ifd aidatln tol gent i i ed

as V, 25 cont ai.ns ontrall i ncl ud| ng a radi o packet nodem

with a gl obal | V28 ge&& ‘T%i‘ﬁtﬁfb a GPS unit and a control wunit.
The satellites S1 and S2 represent the geostationary satellites used
by the GPS Syshegk re s R e&seheomnvaméewn mnabeewﬂe&t ation

30 30 Iecsthedtare elveic%ldomthe ve Vi a etowe
The dot s Thpel PEIES opjexample,, FELTSPAR %‘tqﬁ &‘F? 09} he
vehicle at thedrawings #sthiﬂm det er m nat i on.
FPigure 1 is a diagram illustrating the preferred
exbodiment of the invention;
Figure 2 is a block diagram of a controller used
is " in the preferred embodiment of the invention;
Pigure 3 is a circuit diagram apart of the
controller of Figure 2; and
Figure 4 and Figure 5 are flow charts
illustrating operation of the preferred embodiment of the
20 invention. '

With reference to Figure 1, a road is schematically shown
by the dotted line 10. Data transmission land baged towers
covering the geographical area to be monitored are numbered
20, 21 and 22. ‘The vehicle, which is identified as V,

25  contains a controller 15 including a radioc packet modem
with a globally unique serial number, a GPS unit and a
control unit. The satellites S1 and S2 represent the
geostationary satellites used by the GPS system to
determine position. The secure monitoring station 30

30 collects the data received from the vehicle via the towers.
The dots labelled PO, P1, ..., P8 indicate the positions of
the vehicle at the time of pos:.ti.on determination.

The GPS system shall provide' an accurate global position
for the unit. 7This position along with the last position



The GPS system shall provide an accurate global position for the unit.

Thi's position along with the |ast position WO 97/ 04421

PCT/ AU96/ 00454 read fromthe GPS shall be used to determ ne the
di.stance travelled. Note this cal culated distance is an

approxi mati on of the actual distance travelled, the shorter the tine
bet ween t he Wwonglod42g of position shall provide a 5 nor € PESMUIEShase

cal cul ation of the distance travelled. The di stance travel |l ed shall
be stored in the control unit in the gehicle. The vehicle may
send the record of distance travelled to t he tower at any time during

the journey or readCﬁﬂaheﬁhé)rcﬂsﬂ shé]fl e uised! B8YdetéRiAd NGk &Jt{ﬁc%at a
tlflcatl n numnber omthe

sent to the to r
nmodem Wou iladbe usedett 0 uni qug;ig‘teg ﬂﬁ? FARcle. Aso
cont.ai ned in tHBPM%LR% the tq?é'—“glloﬂéﬂtwttmemm the shmittédr

al l ow for. tracl:hagtmﬁetllsa-.we&m Wi samb‘iingTbe t@é‘i’.ﬂ?&h'éﬂéﬁ ;?}cﬁcldéq al he
e

di agram ney takg c&@ﬂﬂ ogug road t se road
types nay |ncur ar es té”b‘? I

transmitters i At “m?hﬂ'eﬁf‘tﬁé-%ébééﬁ-t Pel Baﬂtedlxntttha \muca umiltd igeep a
tally of the dehieree travell ed on the various grades of road. 20
The use of such a system could be enhanced to make the in- r oad
transmtter change the identification signals to adj ust for peak-tine

and ot her tine%hef vehigle may send the recordvef distayms tafavelliddilto
construction cenéSto‘T&'Saﬁstﬁiyerﬁime dumbdtﬁésj)o@ﬂéﬁf S orf Tmplat kgvel on

unseal ed {@adsﬁyn@ﬁg fourn I d Sé’f"tftﬁwl d, nof_%b Iéé&bl&sm t her

extension to the s%stem CO
reader in the WER1E|Re Hhe modsue #égnsﬁsicatiommmn Exions dihie modiem

driving |icenceniehowédma wi tuselihlt& mqudlyvid&difiﬁfﬁfe WeiHidile | ﬂlPP
formof a "Smegbneaidea 30 ent )8! do628'8 bl 'or B 1Sl AL IE LY

held o
would allow for tracking of the vehicle.

15 The journey illustrated in the diagram may take the vehicle
through various road types. These road types may incur
varied tariff charges. By use of localised transmitters in
the road the control unit in the vehicle could keep a tally
of the distance travelled on the various grades of ro@.

20 The use of such a system could be enhanced to make the in-
road transmitter change the identification sigmals to
adjust for peak-time and other times of high uéage, or to
cover the cost of initial construction costs. This system
would also cover the case of travel on unsealed roads where

25 a tariff would not be applicable.

Another- extension to the system could be the inclusion of a
"Smart card* reader in the vehicle whic¢h requires the -
driver to inse;'t their driving licence into the unit. This

, driving licence would be in the form of a "Smart card”
3¢ vhich would contain all the details normally held on a .
. driving licence. This driver informatiomn could be

transmitted in the packet to the tower to identify the
driver of the vehicle. The spin-off provided by the use of
this “Smart card” system would be the restriétion of usage



driving licence. This driver information could be transmtted in the
packet to the tower to identify the driver of the vehicle. The

spi n-of f provided by the use of this "Smart card" system woul d be the
restriction of usage WO 97/ 04421

PCT/ AU96/ 00454 of the vehicle to authorised persons, or the
limtati on ofwo97o4zxy f or mance of the vehicle for young dri vecTiAuse/04ss By
the use of GPS and | ocalised distance travelled calculations it would
be possible for a systemto handle a. 5. ggseater nunber of vehitles as
the total nunber of over-air transactions woul d be reduced. Should it
be necessary tef the wehisiden to aytboyised | reXgongular thepdinitavion of
repeatedly  perftinandd ®f'ehieChehicidcsse iybuinf aidvargessage woul d then
be used to track the |ocation. 10 Identification of the vehicle by

| ogi cal association with " the identification nunber in the controller
15 woul d be By thesiuse lefh@PSdand Lhcalimed elistance itogveldedon and woul d

Cont 1ol | o, 15, B L e ey o and e

- S i,nuou ut's
ce sidgnal 9%## ‘f’l’é%?d’ §g E‘ﬁ‘?# cé?% F‘I“ﬁgﬁ\ﬁl ?ﬁ ver-aixjc| e
and al so dat a txdangsatjions wouldi baaneéuee&velsmllw it be nkeessiry |to whi ch
is fletlelrm nig }Hﬁn tah%malet 'v@tﬂihle it m: rﬁ'ms]gwﬁr “3”? Spoarddy b .
controller ram.i e s, | ng data pmy be the
vehicle og &% gr' 0#’3 ﬁe'b'f‘ % éﬁg g‘i
identify the” vleihntﬁ&ﬂ e mmetaﬂ docatdon{ or road usage to
forwarded to the owner of the vehicle indicative of the di stance t he

vehi cl emtﬁs trayvelled on,the roa S 2 dat a ecei ved by
one or e of%’tfg\ﬂ@rté' 4 xeﬁ‘%?\ﬂ?’ﬁ%ﬁ‘ﬁt 8&’89;"? %’Pm 20 to
22 to a renot etha)da:ennificatignchuabea i cihe toordtomdiliern1iSuwbuld ¢ St ation
30 where easily handled in the secure monitoring station and would
therefore cater for the case of servicing or replacement of

the controllexr 15.

is Thus, the controller 15 continuocusly outputs a reference
signal which includes identifying data identifying the
vehicle and also data relating to the distance travelled by
the vehicle which is determined from the positional
information determined by the controller 15 from the

20 satellites. The identifying data may be the vehicle
registration number or any other such data which can
identify the vehicle to enable an account for road usage to
be forwarded to the owner of the vehicle indicative of the
distance the vehicle has travelled on the road system.

25 The data is received by one or more of the towers 20 to 22
and transmitted by the towers 20 to 22 to a remote location
such as a security location such as at station 30 where
billing information can be compiled for forwarding to a
user. The position of the vehicle may be determined by the

30 controller 15 at predetermined time periods of, for
example, 1 second, 10 seconds or the like depending on the
sensitivity of the system and the time taken to make a
positional fix of the vehicle. :



billing information can be conpiled for forwarding to a user. The.
position of the vehicle may be determ ned by the 30 controller 15 at

predeterm ned tine periods of, for exanple, 1 second, 10 seconds or
the |i ke depending on the sensitivity of the systemand the tine taken
to make a positional fix of the vehicle. WO 97/ 04421

PCT/ AU96/ 004 Wb 97/04421 - 7- Yeemusee0dsehi cl e
is not in use (ie the ignitionis swtched off), the controller 15 is
in standby node so receipt of positioning information and

conmuni cation with the station 30 is still possible. The controller 15

i s switched tOwnen &hlel ¥BhIBLE I GHbLY I WY Qe 8B L5Ritich 11K GG Odhea

Thus, when jhe hicle is %?tartseq;‘nt he §n| be |Qs determfat i 0

of positional PREdrmEARoRORRES NS A% 4, dH AARAPY, fgta 56 Teceith o

posi tioni ng or pdisdtdondngatafomeatitmand cemmunicpridnt with rohe tstateni od

|to[] ot occﬁ! f)r 3s.aroeque%h:§dt1byo§§ﬂ:ﬂ&.t haaiaat tdm:%&-le.ﬂhs £k ggwi::&&t&;%é edggrom
e vehic i S ecte wer,s an r statj.on )

When. ?he Eskde ?8,832 3%0% vr‘é@'e"'l eilgﬁé'gg'f’anéf PERES - Thygyi ¢ e

v they transni whemathenvehhele ois tarantethoshe unitsbeging deteduntnyptabon i on

of the vehicl e o¥¢ ippsdeishil NShesimatiion m&ﬂi%%ﬁhaeénalmhfﬂégwf&e& may

I ona

be as snmall as i ods .. of _on econd or |l ess sq.that posi
i nf or mat i on ﬁaa" FAGR1B9 PR e 5%%8"98?58&1‘% ¥?Rels on the
roadway i s conpnedererpipedvtimel period progocolanpl 88 reqeestdd incehée o

Figure 1,18t tigtatien 80.0 $he sidital Glitphtitedf £rBA ¥REI I ARy LE
determ ned at it

0 PQ shown iL.gur at _the commepncenent of its

j our ney f eﬁtggebqu'ﬁ PR F#q'i r?I]'Fl‘é’&' ézlf’rAftﬂ’ p%fT 0
second, the podihe Gowergh20he2htanb A2 inaeeflve ghet phgnal fromrthel 2
secs)?ds, thehf%ﬂﬂc?apm athaybe:ﬁ%ﬁ&f QiBitatianbEﬁa_ €%0on £6TERE ﬁbé@cogds, the
position mg e at the en e_jourpey._as shown in Figure
3 e shaeiom 30%1cTRE FOuSign o, Wb vePicag Y ais e orained %L ¢
di stance bavelpredeternipedctine patiddeetiichumey3bef asnemall asmeperiods
positional sigR@ Srld aeeBhil 68 Puss ac tHalte pakitidna? information

relating to the veh:'.c_le as the vehicle travels on the

roadway is continuously provided.

For example, with reference to Figure 1, at time period ©

20 the position of the vehicle V may be determined at position
P0 ghown in Figure 1 at the commencement of its journey
from place P0 to place Pn in Figure 1. At time period 1
second, the position might be at position P1, at time
period 2 seconds, the position might be at P2 and at time

25 period n seconds, the position might be at Pn at the end of
the journey as shown in Figure 1.

The controller 15 carried by the vehicle can determine
distance travelled in a processor 50 (see Figure 3) from -
the positional signals transmitted by satellite S1 and 82

’ 30 and provided the positioning system 40 (see Figure 2) by
determining the distance between the positioms PO, P1, P2
. determined for the vehicle from time to time so that the

total distance travelled by the vehicle from the position
PO to position Pn can be calculated. The information
35 concerning distance travelled is transmitted’to the towers



30 and provided the positioning system40 (see Figure 2) by

déternining the di stance between the positions PO, Pl, P2 det er m ned
for the vehicle fromtinme to tine so that the total distance travelled
by .the vehicle fromthe position PO to position Pn can be cal cul at ed.
The information 35 concerning distance travelled is transmtted to the

t owers WO 97/04421\D 97/ 04421 PCT/AU96/00454

PCT/ AU96/ 00454 20 to 22 and then to station 30. A charge can then
be . rendered for the use of the roadwayg hased on the di stance:
travelled by the vehicle each tine the vehicle is used and at the end
of a predeterm%(tcaezoandihlgepet«boqtmw-atA Bharghecandtbénecbeh nont h,
a bill can be seiaereat B6xOVREIudé of th ba skl ohOffle U§fPEadtased ON

Since tho prof SPEEYURORY rERe % iﬁ%‘vew%m tEﬁsLﬁ%ﬂieXétfs wsgd a4 on,

of vehicl es t o ate thet endnn:édamrm‘thrmmb.tiﬁg perMpeuelDCBs at

e

accurate dis!ansR WRAoHECdReh GGALES bil1 can pAPsebl! LUCLHD' GmdlSEYS oM

can be used to trac gl .en vehi cl es, m ssi nghe es and a
enabl e t he EPB@S 8t £oprrQad usage hased opo fd%ﬁFEF'ést’B%ch as a
taxi fleet to behkieler hasctiravhlbediod rhemtroad sgsabmng to 15 t he vehicle

can also be transnmtted fromthe units in the vehicle to enabl e
addi ti onal infar matlo to b royi ded t he owner concerning the
state of the. véHPSeet %8'? “b“ii% iofe thRgipKentien enables theyye

2 is a block dmgrﬁdcmfofh\aeh:bcaemltmrbé_amned 2ﬁ smalbl i tnérememtall
The contrgpl er chigel pakd &n BehFat d:lsﬂﬂﬁicte' é:ﬁéﬁ
B 9&5 ae SZa out utsﬂ%ﬁéﬁatato

receives S|gnals fromth satellites Sl an

a control unit %P FHE"WE%N?’EE ey £an becused Pﬂetﬂﬁ?% gERLRUt put s
signals to a r ashdcfaskehismiimgn viehidiles dandadsgot sot baabbé atRd over the

air (that is b»wméstéemﬁw)ﬁ%%%ec oﬁe&%ﬁﬁ%%?n 2& & %230

whlchlnturntras I nformation

The controller ® axi gﬁ‘ﬁa |%IWWUm%§‘°§uéﬂfa§’% tiemt %:B‘%ﬂgcﬁ'—q s

coupl ed t a5t he t@omvpl;llcnmttaﬂalm bapxdanamitsedi £romathe units in the
vehicle to enable additional information to be provided to
the owner concerning the state of the vehicle, the need for

service and the like.

Figure 2 is a block diag:éam of the controller 15 referred

20 to in Figure 1. The controller 15 includes a global
positioning system 40 which receives signals from the
satellites S1 and S2 and ocutputs GPS data to a control unit
42. The control unit 42 processes the data and outputs
signalg to a radio packet modem 44 which transmits the data

25 over the air (that is by wireless transmission) to the
towexrs 20, 21 and 22 which in turn transmits the
information to the monitoring station 30. The controllexr
15 may include othexr units such as a unit 46 which is
coupled to the control unit 42 for supplying additional

30 data such as electronic street directory data or the like.

The global positioning system 40 and the radio packét modem
44 are well known and therefore will not be described in
further detail. Although the preferred embodiment uses a
radio packet modem for wireless transmission’ of data other



30 data such as electronic street directory data or the I|ike. The

gt obal positioning system 40 and the radi o packet nodem 44 are well
known and therefore will not_ be described in further detail. Al though
the preferred enbodi nent uses a radi o packet nodem for wirel ess
transm ssi on of data other WO 97/ 04421

PCT/ AU96/ 0049 97/04421 -9- PCT/RUSE0454
transm ssion systens or devices could be used such as CDPD t echnol ogy.
The control unit 42 is nore fully desgrd bed with reference to Figure
3 Referring to Figure 3, the control unit 42 includes a 5

p'rocessor' 50 (waxdless xrBSsfiifsioncsygtdind las devicescobabadbét wsed . suldie
processor 50 igy REYY tdchiofoPPVl The cortiill Yinl¢ WA | rimary
power from a vehi cl _c bat!?gré 54? ?baick up batterge éggﬁag‘?%]é’pi ncl uded
in the pcﬁ%ﬁc%yif‘hf?iem%‘hﬁ%\?ehicle battery 54 is 10
di sconnected or becones inoperative. The power supply 52 I ncl udes a

transi stor 54'padiSliedCled PEghPe 8P Lid LordtFol unil 24 ggcg‘aéég;@[ h.t o the

proeessor 50 to show that the power supply 1s activat at ‘power

an
i s actual Py bt Rfessor 30, (ppreh asra RRRYO by \DaddRei vated by
di sconnect i ng sdmicdanductarsity THe Qrrocegsarx 5§ st powbrelaobi alpdeéstery 56

W ith a view ! Gy il sbhCradal ol Prddialy PofedV BLEH' 5 venflofs NO!

operate to transm t %tatot e nonitoring S power

failure will DPYRET%O4d bd PREKOHR RALY9DM5e mav; ke ipghuded gbnckhe on. || ne
56 so that theoogreorespplySini thélOevent crliadd the sehinzatbattaey 54 sgaipti on
of power 39uppPldsgcotiHe r :ﬁgoﬂ@é nec Cpaie pg;gg{'

signal to be 8¢=t ar?g%dt?gdﬂggéﬁ% pctlon%oiyet heé%%wers go : ,}?fand

f or tr anstREBARS By tERRSHBEPT 074 ng Yiinh SFt80ag 2P arRiitien o

t anperi ng has pxkdddeplaasdgnah thethe gtoadssurt 50r tocgdhd® thalt Sthetpdrer O

t he power Supmﬁbd' Vil 4G ' ey pad (not
shown) may be incllﬁdggefg}égoatgai%ﬁt%@ﬁ#gpgr’oaragg?iéigﬁ?%%#sation key

code which carfuPPlieds (ZIf PPWEr SURPLY st deactivated by ndiregnneqtsingn
aut hori sa8 di stheptbattealy fover tamperinyy wiltdc ehaobabRtup Bat¥ery 56
af orenent i onedy&iPnAlysiewr 28! obbLPEMAS Ghd Gysiten BB LRAE NEhe system
does not operate to transmit data to the monitoring station
30, the power failure will be detected by the output from
the transistor 54’ on-line 56 so that the processoxr 50 is
20 alerted to an unauthorised disruption of power supply. The
processor 50 may then cause an appropriate sigmal to be
transmitted for detection by the towers 20, 21, 22 and for
transmission to the monitoring station 30 to indicate that
tampering has taken place. In the event of authorised
25 disruption to the power supply in the event of servicing or
the like, a key pad (not shown) may be included for
inputting an appropriate authorisation key code which can
be detected by the processor 50 to indicate that an
authorised disruption of power is taking place s0 that the.
30 aforementioned signal is not transmitted to the monitoring

. station 30, or altermatively an authorisation discomnnect
signal is transmitted to the monitoring station 30 so that
. the monitoring station 30 can determine that an authorised

disruption to power supply has occurred and maintain a
35 ' ledger of such disruptions for security purposes to ensure
that an authorised code is not being misused?!



station 30, or alternatively an authorisation di sconnect signal is

transnitted to the nonitoring station 30 so that the nonitoring
station 30 can determ ne that an authorised di sruption to power supply
has occurred and maintain a 35 | edger of such disruptions for security
pur poses to ensure that an authorised code is not being m sused:

WO 97/ 04421 WO 97/04421 PCT/ AU96/ 004BeT/AU96/00454

- 10 - The processor 50 is connected to a connector 60 which
connects to the global positioning system#6 £or providing data from
the system 40 to the microprocessor 50 via a serial interface chip 62

(such as a Zi | 3®e2850888%9x 130 is ronmpnted &5t & repRechergédbeliqiusi ti oni ng
system 40 is conneptsv'l:det:hé rcn:ms&ne Wﬂmbg%ykaehhco Sk Providingice

~chip 62 dal BEOm! 64 |s
al so connect ed to a non g%‘%@ random accessm’lgﬁ?é'l&eggc’:c é ®to a
progr anmabl e r 88Figh I erbiorif2 MM%GalbiloﬂeW%ﬁscw-m)or es

data whichg namhomtmfmtaw,gml positiansal! bogeéd welg owers 20,
21 and 22 and 9.' &QatPPom the Wg{lgoskgt %geaﬁarﬁﬂlg ad %nl

menory 68 cont |ns prograrrm ng 1 nstructio
operation of t/fé and then ke hs PRpcesspr 60Tha B\iecéésor'l‘m lms dds

coupled to thea&sbl ebnhédtsd A a non-vdlatiGd bmoh%ci&m set uUrn,

63 Tho . Se S » profARAL S WY YadPrd"be. Jpig Heer SF

which in ®rn GGH‘HSEFE-"-HS Q‘Fﬂz“?ﬂadﬁ?apm nﬂéﬁnf#@sb%a@c 2pime 0 leput
data can be supphneﬂiteedmbrweemo%szrzo. 21 ahaaﬁsrﬁsélmbﬂ%ct%éowers

20, 21 and 22 S ) I cl ing the
processor mZQE;BL%? a%tomon connecte ?‘géhen#’g 60% %7’5 t he
processor 50 | aRZOIrIWRing (IRSLIUGEiQnS %@eoilkﬁef%mvwoneﬁ &he¢ read
wite ports 8lprB8dedssotisoj nterface 62 to determ ne whether data is
being witten to the nmenory 66 or read fromthe nenory 66 and to

det erm ne. whet her the seri al interface 62 is transmtting data to or
from t he ¥dnneTh@r Processey) & is) ajso conpilmd tonbhetserial imtexnfawe port

79 is chip 62 by a bus 70 which, in turn, is connected to the
random accesgss memory 66 and the read only memoxry 68. The
serial interface chip 62 is connected to a comnector 74
which in turn comnects to the radio packet mcdem 44 so that
20 output data can be supplied to the modem 44 for
transmission to the towers 20, 21 and 22. The processor 50
has an oscillator 76 for clocking the processor 50.

Line 80 is connected to the read write port 79 of the
processor 50 and also to the read write port of the memory

25 66 and read write ports 81, 83 of the interxface 62 to
determine whether data is being written to the memory 66 or
read f£rom the memory 66 and to determine whether the serial
interface 62 is transmitting data to or from the co:;nector_
60 or to or £rom the connector 74. The read port 79 is

30 connected direct to the read port 81 of the interface 62
and via an inverter 87 to the write port 83 of the
interface 62. Thus, by varying the level of the signal
from port 79, the interface will either "read" information
£from connector 60 or 74 or "write" information to connector

35 60 or 74.



30 connected direct to the read port 81 of the interface 62 and vi a

aninverter 87 to the wite port 83 of the I nterface 62. Thus, by
varying the |l evel of the signal fromport 79, the interface wll
ei,ther "read" information from connector 60 or 74 or "wite"
i nformation to connector 35 60 or 74. WO 97/ 04421
PCT/ AU96/ 004W® 97/04421 - 11 - PCPADIMo4SE! eCct
circuit 78 is also connected to the bank sel ect port 90 of the
processor 50 so that a high or |ow Oygput fromthe port 90 can be used
to select either the menory 66 or the menory 68. The CE out put 93 of
the 5  processhank sedectectizduit 28 bis fals® cdnnecited 84 thé bh&ew to
the CE i nput - 6 o3y ok _
(ﬁeiﬂm P 9y ol 83:032?3% #I r@]w tnde 3 Ogigg of hf(;ov{ 90 (as

processor 50 |s t ed fer
shown by ref erBHE QQ%C Eﬁgﬂ?ﬁt §'c ]1?% wsthe é&lﬂFFe%i-t#%rbﬂMer 95
and to the bufsemoxs0 66 wrighe mmeﬂer ﬂﬁasnztdmpatgaal of rema port 90
wi Il be. higgh f:ﬁfocessozoﬂ% eaﬁb&bafé@ré ﬁf&é:%sf 0§-Pe T%?‘E

na

exarple, if ort I S h rrermry IS activ The S g
buf f er 1FP |'§’ 3&8‘* §6 fidpe 82 enaﬂ’% %FMVIP‘PEF 19
chi p enabl e S|qﬁ1attheomdqcnssd:ﬁ35001becqmmdm ticO aTBEBEYr 6801 1y 14det he

si gnal at por ty g3, '%ﬂeowoﬂf&”%y(:ﬁ@ éﬁovf&tﬂ&’%e%%zfeﬁ 30 tfﬂgﬁf‘%%%g Jc}”ffer

95 is | ow enahl e the chi %gl Fine 0 be ed to-
menmory 66. Th W&ﬁ& $8% |9 modhEosthp drutfencili dovit i s
possi bl elfor eire invertpxoaéssorthe) signal frempertt B8 WEID be hiih vk 68.

20 A power %&pldf ichet Bﬁfgef.‘én &la a&@téc&f X:hgogthér?‘l spor e J?eVI and
coupled to thg,go ssor . 50 on- I ne connector ‘6

power the glo Raniimais; éﬁ) 1s “t‘ﬂecP?sP‘é? %’5&’?41 aﬁ%rb%ﬂ s
al so coupl ed tl&lt ha Jomi ahd therefnm flacffexh 0162 sf enaniodqmiz{be B ial

interface chi ppd% enfi®le signal ASh-SNNHANSIA" éauselégo»faec&w&}&‘o b,

connectog 112 connect to oth el eCtroni ¢ nod
Chanectons 2 2 pagmalides ZHpFG 1 antrions @ thhset

directory dat sigmadnygoobhffedadsh isildw emabiebehuseHipleridfle signal
on~line 97 to be provided to me:zory 66. <Thus, by changing
the level of the signal at port S0 it is possible for the
processor to switch between the memories 66 and 68.

20 A power supply in the form of a battery 100 is also
provided and coupled to the processor 50 on-line 104 and to
the connector 60 to power the global positioning system 40.
A crystal oscillator 106 is also coupled to the serial
interface chip 62 for clocking the serial interface chip

25 62.

An expansion bus 110 is connected to a commector 112 which
may connect to other electronic modules such as the module
46 shown in Figure 2 which may supply electronic street
directory data or any other data which could be used by the

» 30 system. The bus 110 conmnects with a chip 114 (such as a
Maxim MAX232) which adjusts signal levels from the data

. supplied on the bus 110 for use by the processor 50.
Condition elements such as diodes 113 and resistors 115 may
also be included for conditioning signals supplied from

35 connector 112 to pxoce'ssor 50.



30 system The bus 110 connects with a chip 114 (such as a Maxi m

MAX232) which adjusts signal levels fromthe data supplied on the bus
110 for use by the processor 50. Condi tion el ements such as di odes 113
and resistors 115 may al so be included for conditioning signals
supplied from 35 connector 112 to processor 50. WO
97/ 04421 WO 97/04421 PCT/ AU96/ 00454 PCT/AU96/00454

- 12 - Thus, positional data received fromthe gl obal

posi tioni ng system 40 is prdéessed by the unit 42 so that _
posi tion nal s received, fr to tine,_ fromfor exanple
every Thus, 11°‘§“€"‘C%?R?’t °36"§8c15ﬁﬂ'§ ‘e ghehal positioning

converted systed 40his mqqmdsbm th6 univ 42 siardatpeaitdemnt s so

that the gignais :é@éﬂeaﬂfx%t %mantéetwplf%w&ww ey 74
t.o the radi o ockgﬁrmem44for transm ssion to the towers

20, 1 segqnd %o PELOPARNSF; tRe ke, MAY Mehicosmeryed
station 5 by the pSfcesBdh &0 ﬂhaoapﬂsbgncatmsbmmd sy &iHatd thah be

10 cal cul at egeilggaﬁ@wr‘%g erngflpbhkeaw e bl J‘bt” the

di spat ched.
transmitted to*efitc pocket modem 44, PFOFFW%{'H% %%m 2w dat a

is converted i21p 22 and then forditrhasméssihbntbe mlﬁdirﬂﬁa:g::ﬁgatdmi% for
the preparatiodp so enat ‘the afipr2 :ageaoaiheaﬁeé taiiidal nal g of that

bill. Fl gure ustrating operation of
t he 10 calcylpted ang the ‘?FE gPSﬁrB%&s?ﬁeﬂﬁ?%M recei ves a

ti me-stanped pdispavehedf or mati on packet fromthe gl obal
positioning system 40 via the connector 60 and seri al 20
Interface 62 at_predetermined_tinme intervals_of once per

seconds (wher eAXESERAEIFRAY, the FaW %Fm%ﬂulﬁnﬁelmed to the
of, the val uesmofitioriny Giatdionc30vwharentlie heaw|datted g onerted into

M Cropr ocessor gpfansds ! Ghle ﬁgh?'t%’ engf Lﬁiéﬂﬁ‘n W%or the peparation 2)

the m crqprocessor 50 causes t of Mat | on
stored it he PERRARRTEREIate bid Eﬁpﬂ %ﬁ\dﬂ“’t bill. may al so

be sent to external conponents (not shovvn) via the bus 110
and connector gigure 4 is a flow chart illustrating operation of the
controller 15. The microprocessor 50 which receives a
time-gtamped position information packet from the global
positioning system 40 via the comnectoxr 60 and serial
20 interface 62 at predetermined time intervals of once per X
seconds (where X is a whole integer between, and inclusive
of, the values of 1 and 60, which value may be altered by
8 the microprocessor 50) (step 401l). In the off-line mode
(402) the microprocessor 50 causes the information packet
25 to be stored in the random access memory 66 (step 403) and
may also be sent to external components (not shown) wvia the
~ bus 110 and connector 112.

The microprocessor 50 may perform certain mathematical
manipulations (404) on the data received from the global

30 positioning system 40 during the interval between the
delivery of the packets of positional data to increase the
accuracy of the positioning information.



The m croprocessor 50 may perform certain mathemati cal

mani pul ati ons (404) on the data received fromthe gl obal 30

positioning system 40 during the interval between the

delivery of the packets of positional data to increase the

accuracy of the 9‘/DOSI ti on| ng i nformation. WO 97/ 04421

PCT/ AU96/ 0043 - 13 - PCTYAURCMDES4i onal

data which is received by the processor 50 and step 401, also has

assigned to it a unique vehicle | dentli3f =cati on code so that the code

together wth the data I s processed and transmtted as wll be

described 5. RS Rpftiqnal, daga: which is recaiwad byo kher pracepsor 150

particul ar vehand stiep d0lad aflzo baspabaigned tfo dthia h:n:l.q:ue vehidEe

i CT 0D 00eSSOr 4 Bl loatAl Wdlle! HoSHAKE Ll m ' wi an{_ﬁ%r@g' on in
ter T Wah

t-he ¥ andom accgss rrermr 66 unt|I ei

405) is reaché cﬁr"(f FE%%l%d’iflr]oﬁ\et Rdesesdbedring stati on
30 when t Be- herqﬁm rume.uam thepdatededrn beclidentd £108 RitR RISt

nmessage | n\ﬁg hgnggﬂ%&rf&grc%@ti&%géﬁg %gt epbﬂ)f) The

I nformation store e ran Oom access meno
i dentification code is transmtted to the nonitoring 15 station 30 (step

407) by the rach@qiazﬂmer450vhanfmntimecwunbﬁat tae ﬁ@&ﬁﬁor?ﬁ; 21

and 22 shown i devi ce,
the nmonitori n {hgﬂgst?'otkl c:)lr’1a %;;cgﬁﬂﬁglgue nai q%l rec?}‘f'gi %E %ol | er
1S for ﬂﬁ"@ﬂ?ﬁ’cﬁ' dgtep f?\s)c H’i% medt RE aomessege Ad® ocessor

50 is red®ivi rngacelrieretd ifront shipctiopdtoring stationB0r whkhoehads descri bed
above. Howeverprddy :ﬁﬁd@imghseriod B aﬁ(laﬁm(ldr eql! § %&&x tted ' !

real -tine (stef 409 V|a d|o modem
station 30. o"‘BE oRing aFatdon,3@x(aten) 4%)/4 cél'h;s 25

descri bed abovb:ﬁwﬂaﬁioﬁm:ondeihhthdataﬂay adicedsbemory &hdrwshidid he
random access .{E‘EHH:I).‘E +38d Qmeiﬁe&ﬁsmtteddﬁicihgeﬂ?ﬁg v,ié&lo ensure

t hat datﬁls not [.ost _durin l i ne node,
the stat F8nar PHH A0 ¢ 8E6R: 4R7 Bob¥othe kadios packet  meden 4 s ithieoni ng
i nf or mati on V\mmu:ﬁ.cation towers 20, 21 and 22 shown in rigure 1.

In an on-line mode (408) of the device, the monitoring
station 30 can issue a signal direct to the controller 15
for on-line dispatch of data. In this mode, the

20 microprocessor 50 is receiving the time-stamped position
information as described above. However, in this mode, the
data is directly transmitted in real-time (step 409) via
the radio packet modem 44 to the monitoring station 30.
The data may also be supplied to an external device as

25 described above and in this mode the data may also be
stored in the random access memory 62 and processed as
described above to ensure that data is not lost during

transmissgsion.
s In the on-line mode, the stationary monitoring system 30
30 may use the real time positioning information which is
. transmitted to it from the controller 15 for tracking a

vehicle or assessment of traffic conditioms.



transmtted to it fromthe controller 15 for tracking a vehi cl e or

assessnent of traffic conditions. WD 97/ 04421

PCT/ AU96/ 00454 - 14 - Wth reference
to Figure 5, which shows a flow chart of the operation of the
nonitoring station 30, in the off-line node (410), the host receives
the data and Woi7is&l i dentification code fromthe radi BCAUh&e4sOdEeM
44 (step 5 411) which is transnmtted at the predeterm ned tine

i nterval or upon receipt of a nmessage fromide-nonitoring station 30.
Al'l of the contrql _units in the system would obviously not transmt

i nformation at FAEBORELBFERCE kP | re 5, whighcsbhows a HElowwhisixt tdfe thef
both the nonitobpegasiehi of e mﬁo&ﬂﬁgcﬁmﬂbﬁatkopnﬁnlﬁﬁé %’iﬂ-‘i‘i&ﬂ e.

The nmonitorin Lca ntr l.er 15

associ alt ed ' mfl:\llde ?kfbi %ﬁg l{%%\ﬁa &?!Qeg %ﬁ% eﬁgﬁl\? of

posi tioni ng i nf Gf‘ﬂﬁPﬂ-Sﬁeﬂi%ﬁﬁ £l tf&"P# sbat Feﬂi-erpﬂ;a_@mtasnodem ddedmtep
received, i§ i S41h¢nvmieﬁe5§6¢dﬁﬂ.|&té&2ht%hb i&?é&@@é tt‘lﬂehe time and

posi tion infor a 0 I ng station 30 ‘has
access to a di SE%E?QVLP é\fl "‘?1°Ch :eceggg 8% 2 BRE‘AYS m&’et Fopdtioging
according to t h@kation 390ca&llor¢faﬁbet gontrod woivki o tﬂteesly@taiu siduld

i nfor mati on wasobviousipresk iﬂ‘iiﬁmi%h&nheﬁmm:xbéﬁ | thd!Rurfd QQHeaEn%m}HQE

(step 20 413) k. tot er of, kil onetres
travel | ed #og a g&gtz%‘g ar ar ea WI %gtﬁgst?ieu T %ﬁf&’rh‘g statignan

I mport ant cto n migaa#nea Jrrasbructure .y g| mondterdngd t o
certain areas mtaeﬁbntstmﬁay 'BMnicaESSebWrb&itEJlliﬂB h§sb@‘i§9§§dent

of the functio Y. n i ng,.stat.i.on i e regions cou

as. general I‘@ﬂ:{, A eziom raoan ‘di'gﬁunt??cﬁr% %B'aa§ top cPFi cas to

i ncor porate di fm%mon%m:aimpanm from 2 ceertainaidntaellexr 150hds( or
area) usage, tmeenru:é@ﬁm,stic’tt aentw p:oceumrme%t Q12§CRIERT ¥EDbLL£”9

I nformat i whi an aut hori sed parking etc
Once the b f |'|Egﬁgh'|£ orma Hﬁggﬁpgzéﬂ ?g?ﬁﬁ% rl"tthg nﬁﬂ?FﬁgFﬂ The
station then fo‘NﬁF'ﬂ%"W t&?at%nbﬁplhhg acceR to g Aigital maﬂlﬁaimhere i t
i s di spat ched taim@marewryt RE1UESI €bCregion? BRUAIRE ¥b! Enbig

gfgﬂglnl g(r) e 1952 senwg.'pl)%m F‘bg ?go‘g%is' hlt?a °ﬁ:at% 15 he ‘E’I"tﬂ’%r‘##ml I

stored. Thus, the host nay build up a dollar amount (step

20 413) for road usage according to the number of kilometres
travelled in a particular area, with the time of the travel
being an important factor in the assessment (a greater
value is assigned to certain areas in peak time). The
resolution of this map is independent of the functionality

25 of the monitoring station 30 ie regions could be as general
as CBD, suburban and country areas or as specific as to
incorporate different roads and transit routes. As well as
road (or area) usage, the monitoring station may
incorporate secondary billing information which might

30 include speeding and unauthorised parking etc. Once the
billing information has been compiled, the monitoring
station then forwards it to the billing authority (step
414) where it is dispatched to the owner of the vehicle
associated with the controller 15.

35 In the on-line mode (415) where the monitoring station 30
has sent a specific request to a unit 15, the unit 15 will



WD 97/ 04421 PCT/ AU96/ 00454

--15 - begin to transmt its tinme-stanped position information

i mmedi ately to the nonitoring station 30 upon receipt of t hat
informati on fromthe gl obal positioning device 40. The nonitoring
station may then indicate this unit's 5 position (step 416) upon a

di spl ay deviWesmg42tal tine. This information may be URCHAPWOOEHe

pur poses that nmay i nclude (but not limted to) tracking of stolen

vehi cl es, traffic congestion informatsor, dispatch and | ocation of
essential services such as police and anbul ance. 10 Si nce nodifications
within the spbegimtd tcrepesmidt ite time-stampad @ositiopciufoymaviohf ect ed

by persons Sklilin%ai\uééiynto thet:h&nfééri s&ﬁi%nb@ouassaswediﬁhaéfthl s

| vention In Gle smedbltied £001NG.09 Al e
REPLACED WEEQ]#@#@Z&inﬂ station may then indicate this ﬁﬁiﬁﬂ&@6/00454
-16 - C‘p%d\ﬁi'ﬁl:'('ﬂ'tuﬁ 416) | &R %W%e‘%@eboi\ﬁ real t A

sysven1for det t he di stance trav a vehj cle |nclud|ng
neans for det ’hl t4ge; P?%nb%f"‘?ﬂi %ﬂ-ﬁ t&%"'&"&?%rﬁé@?eﬁ?ned time
periods; and include (but nopr dimited gtokamsadiing ofyetivhgnavehidlesi i on of
the distance tuetie¢ddgaltibl PRELIHREFoRf diiRatehi ahA 88cation of

essentlal services such as police and ambulance.

10 Since modifications within the spirit and scope of the
invention may readily be effected by persons skilled within
the art, it is to be underxrstood that this invention is not
limited to the particular embodiments described by'way of
example hereinabove.



determ I ng nmeans. 2. The systemof claiml
wher e t ﬂ'{aﬁ im ﬂjﬂ ( det ecting corrprl ses a unit for nounting on a
vehlcl ng posi T s—to—¢nabl e the position of the
vehicl e to be det erm ned by the JH‘F%? s'J\H*i’@rgﬁﬂm he unit al so

I ncl udes the &r %Wl ng nmeans fqr_det FHQAQEBQ t he di stance travel |l ed
and wherein tNg outputs a reference 15  sSrgnal rel ati REWAUIGIHNISS
vehicle to identify the vehicle and di stance data relating to the

di stance travell ed by the vehicle forlfetei pt by a control facility to

enabl e billing Oﬁﬁfé lgpmgw The system
of claim?2 V\hercgfarﬁslhekﬁm t Inc 3%5 a L"ﬁgoﬁgl p05| t T oni ng system for

provi di ng positional signals to the processing nmeans for determning
the distance 1. travela efirstiuh #ar deterhinbng CEss | MBS traveddaged to

a radio p t f ' S transm ssion of the di st ance
WE gANER, dadiid

data and refer e signa rol facility 25 to enable billing
information to be conpi |Repns for determiningTthe Wasitrior off dihey viehiclei m 1

wherein ths NMeaits predetéfhisied of e igricaE;" af@S a gl obal positioning ’

system for providin osi tJi onal dat and oce55| ng neans for
suppl ying data to an out ?0 FERR5y ﬁtpﬁ&%% ingligetiop 0% and

wherein the pr G(%ﬁﬁ&%@#@#%%ﬁhm pgsitions emlbttshd omticle alsi ch

receives the paitiorfiihed Hithe detddtitiymehad.from the out put nmeans and
~ provides an i ndi cation of the distance travelled at the renote

| ocati on WO 97/ 04421 PCT/ AU96/ 00454
- 17 - %.om t he fthe Evatieny ofacdadn drehexe ilid imepnsniformati on to

be conpil gd. deteceiﬁg comprisdi §X§ii%m£%(icﬂédh£‘ﬂa& Cort | fivanli g the

Fﬁgnzrocesm Lgr neans&%%g&é&rmi s%.sgnalgl gbaengg I tégglpogsié/isé}nergfart]:%e °
vehicle to be determined by the unit and wherein the unit
also includes the processing means for determining the
distance travelled and wherein the unit outputs a reference

15 signal relating to the vehicle to identify the vehicle and

distance data relating to ‘the distance travelled by the
vehicle for receipt by a control facility to emnable billing

information to be compiled.

3. The system of claim 2 wherein the unit includes a
20 global positioning system for providing positional sigmals

to the processing means for determining the distance

travelled and wherein the processing means is coupled to a

radio packet modem for wireless transmission of the

distance data and reference signal to the control facility
25 to enable billing information to be compiled.

4. The system according to claim 1 wherein the means
" for determining comprises a global positioning system for
providing positional data and primary processing means for
supplying data to an output means for output of positioning
30 data and wherein the processing means is a computer at a
remote location which receives the positioning data
transmitted from the output means and provides an
indication of the distance travelled at the remote location
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a proces |\ information fromthe gl obal positioning
systemtEMHH‘Bﬂﬁnmﬁdﬁ data to be determ ned, the process of being
coupl ed M s ansm tti ans so that the distance data can be
10- supplied to the output trang ' Wi rel ess

transm ssion_to a renote | ocatio information to be
compi | ed at MRI4#Mt e | ocati on. : _____The syst empair/atioabonsd
wherein the processing means further includes a read only nenory for
controlling 15 t he processor and a rand@m access nenory for tenporary
storage of datéa system according to claim1 further

i ncl udi ng T, khe W‘&&FBB’E’-Pﬁgdﬁﬁ&uFﬁom drikiing dmfokmasion to the
system 20 b&.compiled.The system of claim2 where the positional

signals and produced by a plurality of transmtting neans. 9.
A systemfor hilling for, road usage érg vehi cl e, I ncl udi ng:
a control ler fd nounti f§SoRVECEBRePerding to; cladsm i, wbezeinavhegneans

i) posi ti onifer deternioingr comprigepoai globalidositioning systefiohaa o
el dting 5o thaddiddedisnls hbnkCBbibFisgs; i) "a control "unit

for controlling suppl ipOSI tioning data, 30
iii) a wreless transn?'sg’f"Bﬁeﬁ%‘aﬁsf?’é’)r”"ei" ng informatignsfiromi thet he

posi tioni ng datlimldpesithbniag system to enableligtiansal dakacedepynder the
control of thegete 4 P 6/ 00454
etermined, mXP:&ZéQé gé dbe:.ng coupled to Ck?gg . ,

- 18 - contr unit nmoni toring

means for recdiNARRpithing meapg pp; mﬁgt%t#méﬂt@er beati on code
transmit2@d suprlied tbethir shepat! teansmbtiny ks Fos YreRbgyi di Ng

transmigsion to a remote location to enable billing
information to be compiled at the remote location.

6. The system of claim 5 wherein the processing
means further includes a read only memory for controlling

15 the processor and a random access memory for temporary
storage of data.

7. The system according to claim 1 further including
means for detecting unauthorised disruption of power to the
system.

20 8. The system of claim 2 where the positional

signals and produced by a plurality of transmitting means.

9. A system for billing for road usage by a vehicle,
including: -

a controller for mounting on a vehicle, the
25 controller having; .
. 1) positioning means for providing positioning
. data relating to the position of the vehicle;
ii) a control unit for controlling supply of
the positioning data;
30 iii) a wireless transmission means for
transmitting the positioning data and a vehicle
identification code under the control of the
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5 billj ' ' ased on the positioning data. 10. The
system aﬂmﬁﬂ Elﬁawiljg 9 wherein the posi t i oni ng data includes
position s cle at m-red—-Lme periods and the

npni toring neans calculates a dT@t’ei'Egﬁg% EENd by the vehicle from

the 10 position data at the pred per| ods. 11.

The system a¥8PHPHY to clai m 11 wherein the ot e moRFTAUPHP4PEans
produces accounts for dispatch to a road user reI ating to use of the
vehi cl e on the roadway. 12 Tht8 syst em according to claim 10
wherein the 15 renot e g?&# transm’ts t he di stance travell ed
I nformation to an author or com5| lon of a bill for di spatch to
a user relating to use i3g mpans for xageiyjing the 13

The system accgrdimaohenel aara Quma:uﬂ ddetiZ@cat 1ok dotes ﬂzraaﬂzmi:%&hon

nmeans conprise C em accordi ng
to claim9 wheldi ?ﬁ‘? wggeif?)%’s ?ﬁ%ﬂﬁ%&%@%?%ﬁpﬁ%e@” pdﬁ/ §1T

posi tioni n§ syhié-ﬁqing informstion basmd: on thenpastuianing datal.ai m 9 wherein
t he control unit includes a mcroprocessor for controlling the 25

positioning negns and th vmrelesstra mss ng oget her with
the supply of Sitionin %h?ge% dé'ﬁFFF%’BaF*’ﬁn code to
the wirel ess t rosdticnioa data mes _POSi_tiQ& data of the yehiledeastor di ng
to claim 14 Wh%:@d!&tbhﬂiﬁ&l t i Per158Y a0l BHie ReNDtSXIHY meRnhgd CONMpUL er

I%tCT? ALOG/ 00454 C81c 0ed4/ §%dfdeance travellea by the jrehicle fxom the

10 position data at the predetermined time periods.

11. The system according to claim 1l wherein the
remote monitoring means produces accounts for dispatch to a
road user relating to use of the vehicle on the roadway.

12. The system according to claim 10 wherein the

15 remote monitoring means transmits the distance travelled
information to an authority for compilation of a bill for
dispatch to a user relating to use of the vehicle on the
roadway.

13. The system according to claim 9 wherein the
20 wireless transmission means comprigses a radio packet modem.

14. The system according to claim 9 wherein the
positioning means comprises a global pogitioning system.

15. The system according to claim 9 wherein the
control unit includes a microprocessor for controlling the

25 positioning means and the wireless transmission means
together with the supply of positioning data and the
vehicle identification code to the wireless transmission
means.

le. The system according to claim 14 wherein the
30 remote monitoring means comprises a computer at a
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nonitoring 17. The system according to claim9 further
I icl udi ng Ii mmmﬂ transm ssion systens for receiving the
positionin elde tif-cation-code-fyomthe 5 wreless

t ransni ssi on nmeans and for relay Fsiljl& GHEETIHAS BEEN code to the renote
noni tori ng neans. 18. THRERASEBM accprding to claim9 wherein
t he posWOi%3@#42% | nf or nat | on TETETVET Dy theTEnnt € NDNPCOMAUIEooess
nmeans enabl es tracking of a vehicle and |ocation of a 10 vehicle for

ener gency purposes or vehicle recovery = 19 purposes. 19. A
met hod for deternT ning the d| stance travell ed by a vehicle including
the steps of: g statigp ot | ng the position of the vehicle, at 15
predeterm ned tine periods; and determ ning fromthe

positions of HRke vehicl Qhatt}r?e veh&w q__r‘{n%qmt |9m§u$ﬁs| gggﬁtgginc

di st-ance travglnéﬁed by

according to inke, tranepission svatamg for decedvdoot theel led i s

used to conpi pesditiioning datai mhdrvekiicre cmwnm:fiwcuaagermr;d%spatch

to a usergof o ltagg & f biLl'ing Tor
wire ‘é Qhﬂnfss:. [pad t%nd o %2 mita €hat' data’and

road usage by a vehi cl
mounting a coffPA8 & tbﬁ‘tﬁe‘&"%m’ém’c' irg meansontrol | er having;
i) a positioning neans for providing positioning data

relating to thg, position d Vit em hisCl i)
a control unif f cont I’g%l ng su ;ﬂcy zfding to ¥idik § "ﬁﬁ’ée{)‘bsﬂ‘?om ng
dat a: p°’ n?'PP) informpak ‘f?%ﬁi’s‘fﬂ%ﬁ?ybr\'-h?emotermnitoring
means enables tracking of a vehicle and location of a
10 vehicle for emergency purposes or vehicle recovery

purposes.

19, A method for determining the distance travelled
by a vehicle including the steps of: .
detecting the position of the vehicle at
15 Ppredetermined time periods; and
determining from the positions of the vehicle at
the predetermined timed periods the digtance travelled by
the wvehicle.

20. The method according to claim 19 wherein the
20 detexrmined distance travelled is used to compile billing

information concerning road usage for dispatch to a user of
the vehicle. '

21. A method for billing for road usage by a vehicle,
including the steps of:
25 mounting a controller onto a vehicle, the
controller having; .
i) a positioning means for providing
positioning data relating to the position of I:he
. vehicle;
30 ii) a control unit for controlling supply of
the positioning data:
iii) a w:!.rel_ess transmission means for
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"20 - w,!wmu ul ﬂimansm' tting the positioning data and a vehicle
|dent|f|ca the contrel—of the . control unit;

causi ng the wirel ess transm ssion neBMS SHEETSHASBEENSNi t t he positi oni ng
data and vehicle identification dat &EPLACGED enot § noni tori ng neans;

det ermi ni ng BYPPT¥42L | nf or mat i on bassd—omThe" siti onPﬂgAUMOr
producing a bill for dispatch to a user of the vehicle. 10 22.

The met hod according to claim21 wherei n-ttne- renot e noni tori'ng rreans
produces the bill and di spatches t he bj to t he user.

The met hod according to E‘[L&’ﬁd‘t}m#ﬂ’ T’?é’“ o4 dP&HDPEdnﬁnV?-le@ means
provi des the billing infidexgiifdeatdohscodamudshdhiel wohtrohr 6fathéi on of an.

account for dispatch to generdinGnits’ 24. The met hod accordi ng
to claim 23 wherein the posiLtioning data includes position data of the
vehi cl e at pr edet erFAURIRG: the yireings Sranemisgignmaaee teavel | ed by

20 the vehi ckeanamibetie pmsittieohihgodathcand svélivlelddantagicatienabl e
the billing i ”EQEQBEBOH Léhndte GNMidoting means;
determining billing information based on the
positioning data for producing a bill for dispat:ch to a
user of the vehicle.

10 22. The method according to .cla.i:n 21 wherein the
remote monitoring means produces the bill and dispatches
the bill to the user.

23. The method according to claimed 21 wherein the
remote monitoring means provides the billing information to

15 an authority for preparation of an account for dispatch to
the user.

24. The method according to claim 23 wherein the
positioning data includes position data of the vehicle at
predetermined time periods so that a distance travelled by

20 the vehicle can be calculated from the position data to
enable the billing information to be compiled.
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