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Vehi cl e Speed Determ nati on System and Met hod Field of
the I nvention The present invention relates generally
W 0008/063238 em f or determ ning the speed of a vePCT/AB2004/001815
More particularly, the |nvent1| on relates to a system
for determning the speed of a vehicle using sensors.
The i nvenMedricleus pbed Dutermitetion 8psterd ahal Method
determ ning the speed of a vehicle and a nethod for
calibrating the system Background to the Invention

FroItoetheahvehtight eri al s convert nmechani cal stress or

strain into signals of electrical energy. The
f | exiThel pregent olvestioe sslates] geserlly el 3 systent dst defermining the

SBEF a1 8 i age Mare cearionary e UBRaLDR tehdsy @ system for

deYsThffimgatie Wpedd Bf tdhechtlid aiihgnsetsors.af fine ddlehtion further
Such sensors may be tenporarily or permanently

proiddes laemeadhod fpodéterminiagehacsresd oh@ wehister antamanethod for

Bl be ¥ ERT7C Gata may have application as

vehi cl e counters, weight-in-notion sensors, vehicle
classification systens, red-light caneras or speed
Backateund tojthedprveation their utility, piezoelectric

Sens?’ylec‘zoy&tﬁ& W&eﬁglsc&rntv e %Xiﬁ)ﬁc&fst%srsoé %tr%?n@tgnsignals of

sour ces error |ezo Sensor Ssys

eletivadadhgrgsl. asa’m‘el e‘téxaﬁhtyehbbuﬁnee@vandnr@etnvelyyﬁdvem:ost of
or roadm%@d%rpendent In order to achieve optinum

alpinaghsihest PrEicyay suitapla @fwsesie $§BBOrS.
i nst @'néz’i‘}él nb Ssefi'msBF' ghfeﬁl. a’f’&R@(ed%dth%%Snéﬁdﬁwngﬁ%rﬁfeﬁc data.

taken in's uit Ie site and 1 nst
Sa:phaseatsoss m;aiaet tazrmpmamlysmr permamnentgninatalieddon eadved surface

ﬁggndent errors F géezgglectrlc sensor system
18" MRl dPDA Halier dTigresiepirigSaiisers Wiy afreo%‘?:f‘f'gured
B Y b eRiert ol e PP i moton

ssheub dvejmclamjasmﬁicat@wsysm meddégm cdeneragor spsedrdptectors.
OCCU s such bration

d f whi ch \
o eneinStfte of thIE LAk, Btz e TRiTkeLt Bre Brota e gertain types of

eRBRd. eMERPRNGESS o@fefrﬂfrﬁn'méidéﬂ@ctﬂé felneBp s?é't‘"e%@%an be broadly
scatter and signal reflections. The signal-to-noise

clegsifiedfasr valiigg oenymnments §xstemson roadyaycdgpgndent.
rel a"vgnjd%rppo achieve optimum performance of piezoelectric sensor
systems, sensor installation is a critical factor and care must be taken in
selecting a suitable site and installing the apparatus so as to minimise
environmental and roadway dependent errors. The piezoelectric sensor system
should be located on a straight, flat section of road to minimise speed
variations.  Similarly, sites approaching or leaving intersections or traffic lights
should be avoided. Environment dependent errors may occur due to factors
such as vibration, which may generate signals that distort the data collected.
System dependent errors include problems such as scatter and signal
reflections. The signal-to-noise ratio for piezoelectric systems is typically
relatively poor.
Sources of error dependent on factors such as vehicle dynamics and

environmental factors are inherent in all piezoelectric systems and are difficult
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Sources of error dependent on factors such as vehicle

dynam cs and environnental factors are inherent in all
w@e@znel2extri c systens and are difficultto conPpernau2m4/001815
for. Therefore, systemdesigners and manufacturers

must determ ne ways in which the inpact of system
toeparnpengater ioor s Thecefoss sygjaal desianess caiifl brangiagisars must

RS SR B RSEEL U, AR B B s s

drites icaM@atriedocedhis is not to be taken as an adm ssion
that _any of the material referred to were published

“knowd N disgrssien ehihe barkeroyaretoatha iovdigge nglidgd herein is
1.’&518d&§ k@bl S c%frn%éﬂeof%é“iﬂq\‘?e%nti%?\mﬁ'ﬁé’ i®hot 8 be taken as an
Imvention According to an aspect of the present

ddmviesibhdhat e oe thes natenaldefereedrizt vede poblistezd, flyrioma or part of
the speed of a Kehi cl e havi ntg at . I.?aat a H_'ont' axl e

thp goamengeasiak kieyirglosanal be Rricsts dalesP s &IRIgs:
separated by a distance, the nmethod including the

follow ng steps: (a) sensing a presence of the
Swehindry;of(the Ingeotidnng an i nage of the vehicle to
enable the vehicle to be identified;. (c).triggeri.n ,

the 4oBTedrl Bnresepcdiainllie pleney dotfdictl FRES € brovied o
rme®oal for BHHARS thy shBEd N5 QBRicld Rhviflgt & 8BS BUrdhteaxle and a
speed of the vehicle;, and (f) determ ning a wheel base
reenaxle aising séngors hibevasmsorebeingaegianatediy adisaneedbe method

.Wheel S asurenent is conpared to an actual wheel
'%@%@'”ﬂgﬁéﬁ?' ) S%pst he vehi cl e being sensed and any
g} scrsepaingya pRIseRes dfftieenbhicigndi cative of potenti al
errors in the speed of the vehicle determned b

. . : ) y the
et haecorting avirRade of thenehipledatanshle hesyghials) te begdentified;
eeq.. L] gatd [ <vehi s having nore than
g)ze gg{ ié.rh{gor%vée |c?fetsoa%g1\'/tiaﬁ§bﬁh€excess of two axl es,
the spesidingftheatdnasidntiitenbl tikxbensarsdet er mi ned

I ndependent | The wheel base peasurenent consists of

€he |d9ﬁ@m”@éitﬁééﬁ%ﬁéféw ¥8higte: @RE vehicle. The
ens%fe?er‘ﬁﬂxié\gea Weﬁﬁéé@me%shyé?ﬁeﬁtffo?ﬂ{ég%hic@"“ table

ypes i nclud€ optical sensors, nagnetic sensors,
pi ezadareir saidseatzomied iMbeel bpse ameasiwenserdnd compared to an
th Kk t f
a%&qe{;%}%gmbagéoer%egsurse%]esn "o t rée vehicie Belrl%y 2hsed and any
discrepancy between them is indicative of potential errors in the speed of the

(
(
(
(
(
(

vehicle determined by the method.

The method of the invention is suitable for speed verification in all
vehicles having more than one axle. For vehicles having in excess of two axles,
the speed of each additional axle is determined independently. The wheel base
measurement consists of the length between the axles of the vehicle.

The sensors may be any suitable type of sensor. Suitable types include
optical sensors, magnetic sensors, piezoelectric sensors, fibre optic sensors
and many other known types of sensors. The sensors may be permanently
installed on a roadway.

The speed of the vehicle may be determined by a method including the

following steps:
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installed on a roadway. The speed of the vehicle my

be determ ned by a nethod including the follow ng
WGEL@ps6Ra) neasuring a first tinme interval beteEBAULI0E001815

front axle triggering a si gngl in the first sensor and

the front axle triggering a signal in the second

(®e nsﬂﬁeas@hhﬁ@mﬂf imednfery@atdebh ke fr@hﬁé)(l@'tn?@éwa signal in
the rear axle triggering a signal in the first sensor

tfmnfﬂrst rensAAncthedrantiaydseiriosgring < gjaasl indhe seceed saasor,

:PZ?’EG\? {Jfl%gcﬁr%&toh@gn@g nggrgsptb%&\ﬁé?ﬁ tfw Iot?ats ra%]g triggering a
sippabid tisefisslr serevtdt ddie the rrebr bixiee tigyedingad ; sighdl d)he second

conputing the speed of the rear axle relative to the
S@n¥rance separ ating the first and second sensors and

\kheeFSg\gggn thE sFBé& ¥ the ek ?feaﬁlé(ﬁvgt Ef;tﬂgn%‘gﬁ.ﬁ'lggeégparating

asufenents are determ ne
theninﬂsﬂdndgetdmd ‘sem$azmavrgi thedpst timha)nteraduanchg a third
ront axle trig

t a .
& gﬁabf?wpﬁf'mh%é%ﬁ@ b sphRY e it enlo"BE) WSthrte separating
tid §98h138c8n S bBRRrsidhd 8 docbAY (RRIFGR(D) computi ng

first wheel base neasurenent for the vehicle _
reI abPreferaldy ttme nidependent wheeldbasarnmeasusements ared detegmined

di st apce;. and. (¢ omputing a second wheel base
b%@d&ﬁﬂ@ﬁéﬂ?‘ 85\% %’ﬁgo(@ﬁﬁn@lsg eP%l ative to the second and

(&)hi 1 ehddsiBng 1 Birdtirfic AR rid1DtveEANKE froMPraG(Ie triggering a signal
preferably, the nmethod further includes the step of

lrct@@rﬁaqagdtqe@sew rrhthe raar goa Bigoeying leesignalsn the dirsieeosar;

T oGamettng 33lst FRERLEpsd HEcELAHR BY IS Blol® KRR o the

figt apulteisd daroptcalAd aniditheldigtaresi sl and the nunber of
the axles determned is corrpared to an actual nunber

(df agPESUIRG EHECPER; \Eheeltassymesrgmanichr tirivelisle relative to
th! SEHcRHAMY th Prattwﬁ‘&gwté%ﬁéﬁd er};té’a.lg?é ye of potential

errorsmt d&t er mi ned by the
met hividre Tmefemtbltxpmmeﬂmdt fuethet rietludes tthe steppofofounting the

perj odi cal l rati the system injecting into
Slen@'sst\yg%?ﬁdgbvgﬁé@ zrsg. SREQTNY SeMSP 1y gaeh yehisfe gvherein the

\@’F‘ oY%Epr%'lsetrWQd %‘%k%ﬂnﬁﬁéo?gs tu*%@do@t SEEHARR a number of

|cIe eed nown vehi cl e speed.
axles associated with the vehicle and the number of the axles determined is

compared to an actual number of axles in the vehicle being sensed such that
any discrepancy between them is indicative of potential errors in the speed of
the vehicle determined by the method.

The method may further include the step of periodically calibrating the
system by injecting into the system signals simulating sensor signals for a
known vehicle speed and comparing the determined vehicle speed with the
known vehicle speed.

According to another aspect of the present invention, there is provided a
method for verifying the speed of a vehicle having at least a front axle and a
rear axle using sensors, the sensors being separated by a distance, the method
including the following steps:

(a)  sensing a presence of the vehicle;
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Accordi ng to another aspect of the present invention,

there is provided a nethod for verifying the speed of
w@2wshéxi® having at least a front axle and a PEERAU2004@01815

usi ng sensors, the sensors being separated by a

di stance, the nethod including the follow ng steps:

(Hha) ERBFAIAG @h PHage e thdfvehitie YeRnabRs (He) véisicler @i bg cissified
e of the vehicle to enable the vehicle to be

a@%gmtpé&ip%ecordl ng to type; (c) triggering the
czre}]nfﬁ{ggyebﬂg?ﬂé Eeﬁ‘scﬁ%%%'n%%@oger[a?ce' ving the signals

the sensors; erm ni ng the speed of

( )he Ned@il\ﬁtd\@the(élgndleteﬂmﬁedimgthe sgmsels:base neasur enent
for the vehicl provi di ng a database

edont@?‘ﬁf'ﬁ@“”@l%f"&? ?@eéjt ‘éfg{';‘et\@%?a ous vehicle types
f/‘ssogé@‘ﬁ% H\%EWNN@JP'b%@ nﬁ@&&]r&h&% 'fé’r”tﬁe'v%‘ﬁ'idﬂ% eﬂﬁje

al i dated wh base neasurenent for each
(d)y pepromtingian dtatai)asbeed)nﬂaanreg eds rektegt tod eawous Nemclry types

t he et hod d he val d whe
SN S PRe T i eeaaSLORG P RLE] opfey base

m@%&wﬁ?ﬁeﬁth@%é& \,@mb@a@?ge of potential errors in the
speed of the vehicle déternmined by the nethod.

Pr efwhatﬂuy thEhwhepb@asef melagukarherl detesmirgd iy teal mgthod is

ccgnp?; 0 t?wnd rﬁ Q&#&%E&{ﬁ'@ﬁﬁwegﬁ\g%ﬁ%ﬁtst rg?jéﬁ?ﬁg 5a dbkse and

ahy dB@PEHAIL AbSHINGRAl thef INmdidatvt STaRsenti@nsirémeinf therdpeed of
axl e tr| %erl ng a signal in the second sensor; )

theasahic!e kg %my@@@hmtln@ mae'ihﬁderval bet ween the rear axle
tri gﬁféfb%jltﬁé%g%d'o@ tltlg‘?/eﬁl 4 c?@t@ﬁﬁrne@n@ r5_rllﬁ?{:l'g?ﬂrincluding

axl e trrgg nal *econd Sen

thedfonoingastepe speed of the front axle relative to the
di stance separating the first and second sensors, and

(2he MeRSUriRg ﬁélrﬁwewarervaéﬁetvv%gn Henisert dee tregesweqisignal in
tht%ﬁlrgpger{s%?rangxths £l akle Vtﬁgé@nﬁ@% éiig‘% F3I NG §§€&{oa§éﬁ%r
efrTir an

second sens e second
(b)nt emealsuriidpree secehertanéyinteérval betiegemdeantreahexde taggering a

me t det d b t hod | udi
&g@@aqsg‘\r,\fh%?lg%e%r@%or Gnd the rear axie {F%gegnglancygunahnl tﬁwe second

sensor;
(c) computing the speed of the front axle relative to the distance separating
the first and second sensors and the first time interval; and
(d)  computing the speed of the rear axle relative to the distance separating
the first and second sensors and the second time interval.

More preferably, two independent wheel base measurements are
determined by a method including the following steps:
(a) measuring a third time interval between the front axle triggering a signal
in the second sensor and the rear axle triggering a signal in the first sensor,
(b)  computing a first wheel base measurement for the vehicle relative to the
first and third time intervals and the distance; and
(c) computing a second wheel base measurement for the vehicle relative to
the second and third time intervals and the distance.

The method may further include the step of counting the signals triggered

by the first and second sensors by each vehicle, wherein the number of signals
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(a) measuring a third time interval between the front
axle triggering a signal in the second sensor and the
WO e@s/06eei® triggering a signal in the first serGDAD200BYP01815
conmputing a first wheel base:neasurenent for the
vehicle relative to the firs? and third tine intervals
tnggdrdohm ghcH sy iwoskd ) detempine aguanisead mkleMMOGated with
ase measurenent for }he vehicle relative to th

theacehido andl i MUMbPhal iher@rion Letaringhis apeparrtbto gnalidated
mﬂﬁﬁgroﬁf gR%s dibidaeihn t'h@c(LéfQ?I %@?orsth Fb&&ct% UHiA g tgﬂg such that

signals triggered b st an secon sensor
arqadtscmtamjyebetvweenetham tseindicsbige odfpcﬁégmwleqmrsggethecspeed of
[ eterm ne a nunber of axles

h dt
thénéa&ﬁ%p@ger%%ﬁé Eﬁiﬁsmﬁfw@ and the nunber of the
axl| eﬁh@%@gﬁ%”%y BISPOIRAIRI the Foy df Héh@&#c:é‘lméhbr%ftmg the

axl es stor in the database for the detected vehicle
syisygre bydhjectiag iatoy thié systevansignalet siswdatingesensor signals for a

ol SBHSE BrABoh T M I SRR SEE Gy o

kridWe Velgiclhgpedep of periodically calibrating the
system by injecting into the systemsignals sinulating

senspecatingdios? fusthes appeanofibRiFPeerijadentian therepamragded a

g LR SRR O AL ror o

thers\ygfdmmlu@hgre Is provided a systemfor veri fy| ng
t he speed of a vehicle having at |east a front

(aa eara@ §aMeratfae respsdivg amhENage @ the yehicle ém@.nabf%ﬁﬂe vehicle to
E%Wh é@g an i mge of the vehicle to enable the
€'to be identified; (b) at |east two sensors
b;*oepaaitataadt foso senks arepera/tbdctiy Aadestandegghichdateotriggietedito emit

I@% ﬂ? Ehe front and rear axles; (c) neans for
é Ylt%e rRat @ﬂfgﬁ%ﬁfsa 'tted by the sensors: (d)

a r speed of
AR ey e s

(ddet emeine far wdieg kthdsignalsdasietemene tinenspea@ 0\‘/&13 eehicle; and
e whee ase rement det,erm,ned b

(el BRANS T dhe SBNAlT Gdoiamilina i IHeL boRe Japeitement for

thé%hﬁiﬂé’ di screpancy between themis indicative of
potential errors in the speed of the vehicle
det ewhéredn thg wheel base measurement determined by the system is

compared to an actual wheel base measurement and any discrepancy between
them is indicative of potential errors in the speed of the vehicle determined by
the system.
The means for determining the speed of the vehicle may include:

(@) means for determining a first time interval between the front axle
triggering a signal in the first sensor and the front axle triggering a signal in the
second sensor;

(b)  means for determining a second time interval between the rear axle
triggering a signal in the first sensor and the rear axle triggering a signal in the
second sensor;

(c)  means for computing the speed of the front axle relative to the distance

separating the first and second sensors and the first time interval; and
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the system The neans for determ ning the speed of the
vehicle may include: (a) neans for determning a first

wao pews/o6n2ter val between the front axle triggeriPQr/au2004/001815
signal in the first sensor apd the front axle
triggering a signal in the second sensor; (b) neans

(dh or ebes Tomtospating eteedpbed®fithé &édﬁbxl@eﬁe\mm tchthe distance
rear axle triggering a signal in the first sensor and

sappsatinchthedfistand isggend AgnsOrsiagadheisecond tisae tyierval.
n .
o et 5l B0 RBenF TR e o mRRRE R fents e, diBHmined

fosegomdeliesors and the first tine interval; and(d)
means for conputl ng the speed f the rear axl

rel dPR PEeeRrbIYi sthénc @eadSar teRBINNG s fhenavheel base
% t?r% m&fﬁﬁe%@\d&lé‘ﬁq nd ti ms i nterval .

two i ndependent wheel base neasurenents
(adr e mebes nﬁomedeﬁeomnm.a@m viehrdctime WMieevabrledteesbl yhe tfrent axle

e 7 H88) ACPRRECODH) osah anP RS EBL AR RGoH g A Pignel i

thbifi& ﬁ‘é?{s%wéﬂd between the front axle tri ggering a
signal In ‘the second sensor and the rear axle

(bd r i gpeahadon commting & ftrla'e vxfhaettbe@énwsumer@tbjorn@@nzehlcle

relidivedpany oy i e el Ry R ER e ot cr val s

cynd rheangllfért oeputidg @ s(éébnﬂ%ﬁ@elfbysecrﬂ@ﬁs}@ﬂefﬁ@er& foetmndehicle
base neasurenent for the vehicle relative to the

reigéwf@rtq taagecand angithd timedniaiyals and threligpecance.
CourleIR e 1B SUPERT NG Drdfeg HiRarE A0E colhtng e ganel

triggaeer by ke ﬁ%ﬂande@dzcﬁdrﬁ, sonwdreby ddvh vehitler V\mferelnghalmmber
triggered in each sensor is used to determ ne a nunbe

ofosighRisetiggesert iinteaFensare Yeatl & defaninged Mipeer 8¥ axles
asas)élc%‘ctecﬁi%}l{?\rme'\?%\lélg a‘?‘@"fﬂ@rrﬁﬁntgé)r %H@L erfHiR$ s &mpared to
rere any

axl'es’in the ve el ng sensed suc
afli sgtuapangybéretofearleshemthe Nedlcteatbemgoéerpm@mum that any
errors in the speed of the, vehicl (Ff}eterm ned

h
iSePaRey PRS9a HaRTYRy MR NO! PICPURD SRR BY SPesd of the
Va8 ek EiPnihBY By itAE sS¥RHEM

The system may further include means for injecting into the system
signals simulating sensor signals for a known vehicle speed and comparing the
determined vehicle speed with the known vehicle speed to calibrate the system.

According to yet another aspect of the present invention, there is
provided a system for verifying the speed of a vehicle having at least a front and
rear axle, the system including:

(a) a camera for recording an image of the vehicle to enable the vehicle to
be classified according to type;

(b)  at least two sensors separated by a distance which are triggered to emit
a signal by the front and rear axles;

(c) means for receiving the signals emitted by the sensors;

(d)  means for using the signals to determine the speed of the vehicle;

(e)  means for using the signals to determine a wheel base measurement for

the vehicle; and
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signals sinulating sensor signals for a known vehicle
speed and conparing the determ ned vehicle speed wth
wao b@skemth vehicle speed to calibrate the systR@mT/AU2004/001815
According to yet another aspegt of the present
i nvention, there is provided a systemfor verifying
he shdathbefseacordhining datey raigtimd td easbus Viehiok tymds associated

VL BEHS sarcTratRr o oG chidisted he Bosen areasurement for
i vidtecleeye cl assified according to type; (b) at
| east two sensors separated by a di stance which are

tri gg¥hergin dhenwheel dpgaamebguneeeritr determined dyr the system is

DR G PR T B N A e BB o ) i Hai2base and
dist disoigpanthectpeed thént iBendrhtivd of pb@éntr&%?ﬁbré Qh the speed of
usi ng the signals to determ ne a whe base

thexs W&Q@ﬂﬁermeeth)éthﬁeﬁy&ie@ and(f) a dat abase

cont
asso?rﬂz?t@ &Jﬁ 'r{w%pem |ca 8%3}‘11“?1&4‘? ”Hyg‘%!fde
(@pl | daeans Woeedietba&mlm@@bﬂreﬁﬁmmfmterealchbéméem the front axle
wher ei the wheel base neasurenent determ ned by
tigger erines Sigh &'h%éfséosetnéo'f Red fh fraat aueireerTiBagesignal in the
Slé%@ﬁalrsgﬂg . stored in the database and any di screpancy
between thémis indicative of potential errors in the
(bpeedn@anet lier veterolisindes esadonedtiimg trhervaySieemeeﬂ' htae rear axle
for .determ ni.ng the spe ﬁ of the vehicle
3R ELS ST fRdne (e, SaRSPEPRA ApR Gl PN SI0GPRRS & signal in the
deldbfd sB8hsdet ween the front axle triggering a signal in
the first sensor and the front axle triggering a
€] gnaneans fdfe;:cmemm thenspaed ()b)hamantsa}klerretia&lverm thierdjstance
bet ween the

I
S?P?Eaéﬁﬁdfna e h&sedhe ists Pob e S itenet cns
(@x! e rhéArgoRsr dtinputiid@ i spded B?tl@?@a”ldaﬁérfé%&we(t@the distance
means for conputing the speed of the front axle

seppeatingdhe dirstrrndisetansceensepaaad ity seeend timetintardal.

o an P08 u Pheigeoh dngeh PshdnFasiemgtie &€ determine
foredadh wehitle. t he di stance separating the first and

second sensors and the second tine interval.

More preferably, the means for determining a wheel base measurement
for the vehicle includes:

(@) means for determining a.third time interval between the front axle
triggering a signal in the second sensor and the rear axle triggering a signal in
the first sensor;

(b)  means for computing a first wheel base measurement for the vehicle
relative to the first and third time intervals and the distance; and

(c)  means for computing a second wheel base measurement for the vehicle
relative to the second and third time intervals and the distance.

The system may include means for counting the signais triggered by the
first and second sensors by each vehicle wherein the number of signals
triggered in each sensor is used to determine a number of axles associated with
the vehicle and the number of axles determined is compared to a validated

number of axles stored in the database for the detected vehicie type such that
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Preferably, two independent wheel base neasurenents
are determ ned for each vehicle. Mire preferably, the
woren®6205 determ ning a V\/neel base neasur emreneCT/ap2a0me01815
vehicl e includes: (a) neans for determning a third
time interval between the frgnt axle triggering a
aay ghisdrepandyhbetvasamtherens didieatilet blepoteatiapgtrers in the speed of

i gger i q a signal in the first sensor; (b) neans for
h%’ rf&%m?'ﬂﬁ PWihedysisaBe measurenent for the

hi t e t h l;

Xﬁd' Pl Hie. SiemC et nBRiteb o 15 isginfiffto the

sydteml shgrsds rmamnlﬂtmgermnfsor digreals efor cd eknalmt vetdcheo speed and
n

second and thjrd.t nterval s, a he di st anc
o3eetio iy PRl redahlds aotsi AN HBoR G Ehisld "Speed to
chiidrageinedRyerhhe first and second sensors by each

vehicl e wierein the nunber of signals triggered in

eac hA@ewsimg tasa ferdtaen asmaet of thienpreaenuinbentian, thefeis provided a

soc Wi t he cI e,and, the n r, of. axle
7 BHMIG thst Eeeif0) 5 BT nalihacptRags ot afRagar axe,
ﬂﬁ;tg)ysegnl,ncmb modat abase for the detected vehicle type
such t hat any gl screpancy between themis indicative of

e]:)ot eﬁtqaémerérfpbrfgoq)rﬂlrtgqang@@gg affthenehidaitelenable the vehicle to

‘? me@e&q%@h@?%eﬁ .em Preferably, the system
5 L ) .

i nc for injecting into the system

e:) gnai ast twd sbho@rsssaperatesi Ignaldisthace avHictoare wedyeree to emit
speed and con‘Farl ng the determ ned vehicle speed with
aﬁ!ﬂ?ﬁ’(%me@@ﬁ énd repe@deso calibrate the system

d‘)\ccoméa%g o0 e \}Miﬂ% s@ﬁgl‘égémn‘i’tfedtd@)ethers%%%?s

I"'nvention ere system for verifying
(d)he sreed forf using ehe elwalsaw dageahmleetaetspeeﬁroi nihe ashicle;

rear axle, the.s em i ncl udi a canera f
(@eaoribens fah USid DePigTHs Jerdaraing Bropieoehe! axies for the
v?fﬁ@l‘ecbﬁdto be classified according to type; (b) at

ea

two sensors separated by a distance which are
(fY ri ggatadabase enntalranglcga’oalreﬂayng He \farioots \aahicleetapes associated

LR b RS R A8 SL SO ErS) o€ B e e caen
vélaterppsre the speed of the veh| cl e;

wherein the axle count determined by the system is compared to the
validated axle count stored in the database and any discrepancy between them
is indicative of potential errors in the speed of the vehicle determined by the
system.

Preferably, the database includes an expert system whereby axle counts
and/or wheelbase measurements for vehicle types are learned from
measurements made by the system and then added to the database. More
preferably, the axle count and wheelbase measurements for a particular vehicle
type are learned from deriving figures for a statistically significant number of
examples of that particular vehicle type.

According to yet another aspect of the present invention, there is
provided a method of calibrating a vehicle speed determination system using at
least two sensors separated by a distance, the vehicle having at least a front

and a rear axle, the method including the steps of:



10

15

20

25

30

(e) means for using the signals to determ ne the

nunber of axles for the vehicle; and (f) a database
w@osasnrng data relating to various vehicl e tBEEAU2004/001815

associ ated with vehicle specifications including a

val i dat ed nunber of axles fo? each vehicle type;

(ayher gaisind e rEsenceotithed@hilgr ned by the system I s
conpared to the validated axle count store

(bdat ategoeding @naiifeas Stirpanbilaia geahle: feny %cle to be classified
aw{jlﬂﬁttbg@@f potential errors in the speed of the

érm ned by the system Preferably, the

(cYiat afpiggeringtheidessan texpst & siyal;em wher eby axl e counts
and/ or wheel base neasurenents for vehicle types are
(d) ear 9eg MiND e ERE Shited 8 %5'SPffe system and t hen

dde bjme I ferably, the axle count
(eznd d\jl\%t%gptas sur errfet?]{tgs\}?e Ec{l@’a particul ar vehicle
(fx ypedeteenlrmg aechdal basdenéasurgmieing tordbe fvehice;
tatIStl al | |f|cat nunber of les.of t
(oFar t PRyIdiRS LRl sey Fabialih ol ool GaB i beRlde types
a&%%fé%éd Of/wthhf%/eW&ée@bectlﬂcy@cfﬁrisorinclhbﬁ?\ge d svdlidavedledhael base
nmet hod of calibrating a vehicle speed determ nation

megastlr@mﬂ@mmgeawh vehiske typ®; sensors separated by a

(0 car COEPRING ¥ SeR PSR Pl P REC LBl p e system to

th&Wnuaﬁécawﬁé@l&m@an@ésMémmhaﬁdie (b) recording an
image of the vehicle to enable the vehicle to be

(| asmieintaiping:a gegistry efospeaskand syhealinggermagsyieanent data and

I
ISR EDReJr Ty budah el deth eIttt a2 9081 S
t he wabremh einalfsis dﬁtaafymmcr@a\m@let\neém theatateanizetd wheel
for the vehicle; ovi di ng a dat ago se cont ai ni

baga Measusemept ﬁatwanﬂoh@ valiiaied whash aa?@sstqaéyé%ﬂﬁﬂ& Hata is
u%eed"' Cé@te?‘rﬂﬁi%'éﬂr i’élﬂﬂ:sar‘\ ‘éhHﬂlen#l/s?erﬁ%Jahgﬁ%ﬂ wheel

nmeasur erre or eac conpari ng
the Migeh aldaaletalgeaﬁlﬁhepeasﬂenﬂm\mnmndtiametdm@ady@‘teemmole can
t he val i dat ed wheel gase nmeasur enent ; %
be determined with increased accuracy due to a number of integral error checks
which serve to reduce the impact of noise generated signals which may be

attributed to inherent system errors.

Brief Description of the Drawings

The invention will now be described in further detail by reference to the
attached drawings illustrating example forms of the invention. It is to be
understood that the particularity of the drawings does not supersede the
generality of the preceding description of the invention. In the drawings:

Figure 1 is a plan view of a typical layout of piezoelectric sensors on the
road.

Figure 2 is a simplified diagram of the signals typically emitted by two
piezoelectric sensors separated by a distance as triggered by a vehicle having

two axles according to an embodiment of the present invention.
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(i) maintaining a register of speed and wheel base

nmeasur enent data and di screpancies from vali dated
wab@sloase nmeasurenent data; wherein anal ysi SPOf/AERN4/001815

di screpanci es between the def rm ned wheel base

measur enent data and the val idated wheel base

Deezited Deegyiptionoof meLBmfetdedmmmrror trends and
enabl e s ste cal |({3q§at| on. i s an _adva tage of

pr es&her GiverR 5tibe flae gb\@é@ioaf it4s Jerhe-fatallgd v}gﬁw respect
tdjﬁ{eeﬁ@e{%%ﬁje%ﬁpo ﬁé\/ﬁ@ oﬁ%c\‘r'étﬂEDé H'é\ﬁn%‘?wé éBHé‘PeESelﬁg a front

I ntegral error c ecks serve to reduce the inpacCt
aod mmaarea@emmdxtae@heelglna&es mmrcrs loagebdhan the loigtanicae between
i nheren stemerr s agigtion

B2l the killed
M RIFZQGECHH %S?'ﬁwm, QIWQ\)(GFI'I, &18RRakenk fo ithe person skille
inf M'été}?rthéjc%é'ﬂwet%d IR tes ﬁﬂ)‘é@ltlbﬁ éd@)etl”@téﬁ@é}ﬂ%%l@g\é@%rem has

il lTustrating exanple fornms of the invention. It is
sipulan natéitys i atetemininghthep apeed wifaa i ighice hamengirlrav@x¢@§s of two
%oes not supersede the generality of the preceding
&8cri ption of the invention. In the draw ngs: Figure

1 i sFRyupé alnsﬁb\ﬁg\/@gpﬁ’cél)wy@@ of Qhé%éle@frldo‘a@ﬁmbq@t rPe on the
sensors on the roa ure 2 is a sinplified dlagram

rasrd, t e ﬁlwl%ctwpﬁamprg/ Rhi ﬁ2e§e§§f5tt% l@y ez odipencei @ The
ORI SO Bl Pa A B R R SRR pre perate

td depr@detdr and epérpendicatari toedh@e@mcti@w of whidlbetravel. The
Preferred Enbodinent In order to better describe the
piegoelectrinsensors §1; b2deayeeambedded i thegpadisurigcene

rreas%grrg}r,gteg)f rﬁg‘t‘fd?eoea‘?\d ||9<§uc‘i‘|v>ée|5 %ogﬁtg'nggwgéﬁre%n the two

axl es and a rear ax
pwiaoelectrsc lsenmgnrs R haR2 ttbesethisst thecgresehve e thaovehicle. The loop

576 erarppeddRl fedie 30 étface: nihe: HEURUE b Assists the
sﬁf@n’i |'HV&BDF[?@t@@9tHe|?%é3éyn%'i§ F’éo%?\}ébSﬁgn“h@l'é%@zoé]@étnlc Sensors

simlar” ut I'n determning the speed of a vehicle
fdnaai sgglen m&n@es dfuthermexeesan Anductonl lesbpwsauses the speed

i B LB e B bt S ucte

Io@bﬁi@?ﬁ@ bt sm%eﬁ‘@ltﬂéQS'e‘?ﬁ/ﬁrbhﬁ1e$ﬁé15f@6ﬁ>r?%ucﬁ’?asa%9ratlons which
typically positioned such that they are para

mayetrigget ¥a§$e aighafseinpibeddienvelectric sensoms. r Q\émemthe)fnductlve loop

is n&' &c tlvaEecaYoe%ridicIaqg the presence of a vehicle, any noise signals, which

would ordinarily be received as output from the piezoelectric sensors, are

disregarded.

Figure 2 is a simplified diagram representing the signals which would be
emitted by a first and second piezoelectric sensor which are separated by a
distance as triggered by a vehicle having a front and rear axle.

The system is associated with a camera, which is used to record an
image of the vehicle to enable the vehicle to be identified. The recorded images
can be subsequently used to establish the type of vehicle for which a reading
was recorded such that the vehicle can be classified according to type for
verification of the readings as discussed below.

The system may further include a database, which contains information

relating to various vehicle types. This information may include a variety of
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pi ezoel ectric sensors Pl, P2 may be enbedded in the

road surface. The systemincludes an inductive |oop
weomsvenned between the two piezoel ectric sensPCEAB1}04/001815

P2 to sense the presence of 1t1he vehi cle. The | oop may

al so be enbedded in the road 'surface. The inductive

sPEtIADPESSUCH BE thE Shake,| mogied wpidngedogftihevehitte, a validated
signals received fromthe piezoelectric sensors for a
wheelhase/mgrsrEemMenty BXEGOHNb VeNC!e mRRa s theobe. clrra form of
h t.er ;i pat.j t lL.e u L b, ;
ob RSB, JEIELNGb8Y, BUF G Ak aRSAN By oycnit
Registrativn Databaseenvi ronment al factors such as

vibrations, which may trigger false signals in th .
bi ozb8iaB el erEa LR SornghBIDTIRION THRUTE P Tsoteigie iypes in 3
dRGhLYELEHCH R & ci%igﬁg whithether ?é}ﬁ?[ﬁ;dsgtré’c?béﬁi!cﬁa dé‘tg)S’mcluding

nol se signal s, woul d ordi nar e recei ved
wbeelpaste fmeasuremanite 20d| &d¢ rdountse mayr be \validated using a physical

MEERIELRY oD b FgiPRe MRS BaScr (42sngs, have been

rekbFddd ﬁ)ﬁ‘% SEER0Rr PERERE! TGk s BeEENSOBISMERE ARehicle data such
separated by a distance as triggered by a vehicle

ahwhieathasef measuramente and Bxecoumis wilf seewain soasteptpydrdime. It

s rPe 2vieane dheh § obide’ fertgiRbiond nafaESafyehlcfe vas
disgGeHdd tHaRarsisleCanndeard/bp aevenit Jomeamné aftestiadbléading was
pe of vehicle for which a readlga was recorded

the t
detgrminesaby thsSYRAM: ilevewld i Pepsibia 1o walidate dheipREUBGY of that

for i fi.cati r.eadi i
% SRR, 168 Pheblser bR Tl 123 e coum
deBiraimedioby ahBssyistérar with izom actlaktarnghysicalyr measurehintleelbase
types. This information may include a varjety, )
MeRsWEEMeNitc 2N0MKHs a§l@cW%@S%@enﬁke/ﬁnﬁﬂua“&ﬁ@%f@aﬁo oPhysically

. | . b |
medSui, B RedlBatd SrESs i fonD ARG B CEBIL &P actua
m@eamenetrml d. MS\r/hdri]}_/ ble oth?A’hed tmadatveatcld I'rgarmmabafre coul d

i nc e ehi cl e j strat] on Dat As .
2l t PR FISESPENCES: PREVASH GPFRICaRUI LHatAgaIe thReanticipated
ret‘éﬁmg%l get.yﬁﬁal' ﬁ‘\e%sG‘r%‘n?ﬁﬁ §oMaIrdhte S rAsSAntAicRis Wdd in the

e system neasured vehicle data including wheel base

datebsse eireicaeathdt dxére arupotentsy dyeorsaini thet eystesi.ngVareover,

B FR oTEERY, SEbe, Ao HE JBLb Bl Ppaips reccngs

ddiafhinedl 8y MRhisgbRm TBi Bel §sdift8USEd SleCBRIY 30 Ohe database in
vehi cl e data such

instances where data on a particular vehicle type is not available.

According to the embodiment of the invention exemplified in Figure 2,
vehicle speed is determined by determining the speed of the front axle
independently from the speed of the rear axle. Determining the axle speeds
independently in this manner makes it possible for the system to use the speed
of the front axle to verify that the speed of the rear axle is correct. That is, if a
distance, which is less than the wheel base of the vehicle, separates the first
and second piezoelectric sensors from each other, the speed of the front axle
would not be expected to vary considerably from the speed of the rear axle.
Therefore, by performing checks to verify that the speed of the front axle and

the speed of the rear axle vary only within a set tolerance of one another, a
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as wheel base neasurenents and axl e counts will remain
constant over tine. It is therefore envisaged that if
wa@2008a6i2my pertaining to a particul ar vehi cl e MBAU2004/001815
di sputed by the vehicle owney,and/or driver at sone
time after the reading was determ ned by the system
sydtemooperaisr wilsisé kllartddto ahy digrefiddre exasrenatyh ohay hatd to be
r(riadi ng by conparing the wheel base nmeasur enent and/ or
aggiessedunt determined by the systemwith an actual or
physigald eﬁeé’rsweeﬁ’rs}’"ﬂ?l%' A eoé@@%é’rﬁﬁﬁ‘&ﬁ”b %%Fng’Q first time
rreasure As an al ternat ve to physi cal measur| ng
intérvalit| thetseenetheurenteatle driggenngal s-:rgnaluunt thesfumh piezoelectric
roma, vehic

sSaatrand Teonhay i Esaingn Sl et SaCa L bizRe st sensor.
Tﬁéttﬁnéﬂﬁte‘r\b‘ﬁ AR g Radfitek aRdrdBRede B aaér‘y@f’él freC{uenoy, freq.

neasurenents or val il dated neasurenents stored

Tharediores &)e tinmdi ioterealtin aomphdedbuitee folloing fdrmadaors in
the system Mor, Eqve ere the system enpl oys a

dat abase, the en?ﬁ\’é (*%nabl es readi ngs determ ned by

whBes 5¥'SIQRB ke ru astehal 88dntsasand sobt thscdlat abase
in instances where data on a particular vehicle t

i s noncavhe fighitiene nteryptinag been deterabedi theranest &Xmi the front
2, vehicl d
AV PR BV Bhe KBRS Cea o the front axi e

i ndependent |y grﬂmﬂtgr‘e—sjp@@qi/cgr the rear axle.

Det er m ni na t he axl e speeds i ndependent ly in this
WheFe s Fﬂ?& @tartcepwﬁr Bng thertwonRiez9-leEtiCt SBNSSES t he

Spee‘?lhé’ ﬁ Jfrtﬂgtreé'rXEQe |§’_g\é?§rhfrrfe<§ hf% §|nlﬁaﬁﬂfa‘?ﬁre?f A second
t he rear axels COrrec hat i's, if a distanc
tinvei ioterival hsdds trbeordebebywhessisuking etheftrmderent\eeraldjeeween the rear
eparates the fir nd ond piezoel ectric nsors
aRlPoHAUSERToPN SN, e Bclih ofcFRESFGn SR SRBUTE dger oo
trfﬁgeﬁﬁge{tsﬁﬂaL é/eéb% |Qf‘<5 Q!:tchfsre‘?ﬁbF hehe d°§2 6fhtﬁe rear

erefore, orm ng checks to verif
axlbas thdrecameatbcolby tHeefoﬂownrtg faxineleand t he speed of the

rear axle vary only wthj, set tol erance of one
anot her, asyst &nt &yé% dJrP\‘frﬂq be alerted to any

Si gnTﬁé%ﬁﬁp&éB%p%e%' §7haﬁ@)é2 Q#S%bﬁ d@ﬁn@@r‘éﬁet%sér%urerﬂﬁat the

speed of the first axle may be determ ned by record |n%
aglef spead nalues faretheafront skleendethe réar Blenvamxpely within set

G I R R e T o oy

céh e206! 660F it tisespeed ddterrhinaBioh nifrvéla E¥stlt bBan error in the
neasured by reference to a crystal frequency, freq.
calibrated distance between the first and second piezoeléctric sensors, or an
error in the measured time interval. The error can be computed according to
the following formula:
£s = gd+eAts

Measuring the speed of the front and rear axles independently enables
the vehicle speed to be verified.

Determination of the wheel base of the vehicle whose speed is being
determined provides for further verification of the determined speed. This may
be achieved by measuring a third time interval Atwb between the front axle
triggering the second piezoelectric sensor and the rear axle triggering the first

piezoelectric sensor. The third time interval is used in association with



10

15

20

25

30

Therefore, the tine interval is conputed by the

followng fornmula: Dtsl = csl/freq where csl is the
woeoosee22e i nterval counts or the count speed.PCNaB200le01815

first time interval has been . determ ned, the speed sl

of the front axle is conput g’ by the fol I ow ng

preoiolyadisSlssedl Phisdoles ¢ d.rea/frst andheicend tirsetihtervals and the
di stance separating the two piezoel ectric_sensor

The
digigeee) b7 detrmivathaxthes! baget@ripenahicia. al ke mh basé of the

SRS BT R b R0 B o e

firbt ippgelauria stingorlandnbting 6ncetdqﬁemmehemlam\ce mnbersecond
and the rear axle triggering a signal in the second
PiB7REIBENIESENSEr-sensor. The speed s2 of the rear axle is

t henT lé%?]%ﬁ?é‘ deignlingd ‘i’rYV‘ré]gtlcgrﬁ"deWélﬁrs‘i %lezdyl&tﬁg Sensor is

d*fr e conput ed speeds and s2 ‘are then
cammtademy the feliewing fomulat he axl e speed val ues for the

front | d hi
tolerances of Bhec ot HeB e BduaButidhh T oSk o
wﬁﬁtga&wb 9s 9(15@ rid?w%‘e»cﬁlm'térvélqe@lntk Q:o@r%%poﬁﬁ Tgefo’ fHe tifde interval

speed determnation will be a result of an error
Atiwb.t he cal i brated di stance betvveen the first and

fneegs d g/hlee eg%jrgtcg]smeend?.ﬁrrsé@t%r t%ggg ang%p%{bee OIectrlc sensor
is AP LA By ttﬁe&dsle\ﬁnﬁglf@mme formula: es = ed+eDts
Measuri ng the sg ged of the front and rear axles
a

i ndependent | y WRaBIdés+Ab/ e clfe("é'@é/@éPStb be
ver 'éﬁg%\/\ﬁg}{iﬁ EPH N dE@‘?n}W@n AS6e & re ghﬁ of an error in

vehi e| n erm ned provi

th%tﬁéllb&étemedlsfan@@tbeZtWeeﬁ thbeﬁrdteeﬂd mmeddqpen@ele&ﬂmcssem;prs or
be achi eved by neasuring a third tinme interval

ametrae bhthenveppuied tﬁi@ﬁé‘“@ﬂ%g@h?rﬁijrﬁ@%%SHH‘DU@% according to

[ gSensor and the rear axle triggering the
thgifgi&'hggééﬂe 'ectrl c sensor. The third time interval is

ueed I N associ avthodd-nshtdHenev+saxdentgdi scussed varl abl es
(i.e. the first and second tine intervals and th

i st eptargicetar of Hee fIFk ameescawhge! bRSS yasRsIraments is
uee%‘etowﬂ §&Lt s Fde%fnﬁgé}foe"SPéﬁ Fs I Qﬁ@é@%ﬁerﬁﬁﬁ&ﬁ RN§R front

e| ng once rm ne at I ve t
axle and the speed determined for the rear axle. Since the wheel base

determined by the method of the invention is dependant on the distance
variable and not the distance in combination with another variable such as freq,
as used in the axle speed computation, the wheel base determination is used to
calibrate the system.

The two wheel base determinations should be consistent. Clearly, if a
first wheel base measurement is computed relative to the first piezoelectric
sensor and the second wheel base measurement is computed relative to the
second piezoelectric sensor, both computations would be expected to give an
identical value for a correctly calibrated system, since the wheel base is not a
variable feature of the vehicle.

Variation in the crystal frequency freq can change the measured speed
but not the wheel base measurement. To avoid this problem the system can

implement a separate device that injects piezo-like signals into the system.
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first piezoelectric sensor and bei ng once determ ned

relative to the second piezoelectric sensor. The wheel
whaws/odrrernmned in relation to the first pi ezP€/av2oi001815

sensor is conput ed by the f IIovvi ng formula: wbhl=

d( 1+Dt wb/ Dt s1) d( 1+cwb/ cs f) where cwb is the nunber

Syetermndsteetidn @diﬁafbléwet esqeadintgvals ahe the r%plamterswltem will
Dt wb. The wheel base determined in rel atlon to

geé.@é@fﬁoslan@lﬁd@aé@pfreép@@n%ﬁ K@%ﬁﬁaﬁed' HfzetWétem “detects the
spegb! QWrQ&IJ i Wm‘é WPer tl‘ijé B feqmefELEC MY GHil within
f) ﬁw WA ase e be

errors eel rmnation w
sp@crfleslutdlemhcaa @rr that botht bystzdd |Pfavet edanlged drecpiencies by the

bet ween th first and second piezoel ectric sensQ
Safi BRYGIL The RECPRABHaRIS TR UIKebvaRpeckll 1ER chfeeahlype of
ed according to the follow ng formula:
or@sﬁgﬂegﬂé [ s+eDt w=ed+2eDts The determi nation of the

fir skheangsteataray furthelr incede mesens toreraunting tbeesjgmais emitted

OYGRRL IR R FBFORt P TAACVIS IS8 AR Dk Aeoel B o GAUNgo the

an%eM\‘esuQﬁé’ié eﬂ%ﬂﬁ@d proliees tHheadhigshal kars difétcﬂr gin%@dh@)humber

the nmethod of the invention is dependant on
of giignate cemitedi tasbltree &ired m@xoetle@ina@maﬁr:éhpuldcbﬁﬁhﬁaam as the

th t h f in. .
niifdt & SlanSls ST b 1e SreBl e a8t SRRl iR system is
frdeSotusighiifitancalrbiel ahgy bikerepesicRI® inthe runsbavhsralig rﬁ@§ @mitted by

determ nati ons should be consistent. Cearl

thei st Ripeesieptice spasaiupempared svidbripasedemd i/eai it they second
pl% Iééthétséﬂs%oﬁd?c%tté'tﬁa?%z% eﬁ@fglé r\ﬁ?t%efpﬁgéjeﬁ(ww ing signal

ase neasurenment 1S conpute € SecC

meastreriat! IMhersfons othe dighdl coumpebatdassist invtlud dediection of errors
expected to give an_ identical value for a correctly .

duepo; ssaliee and\eignaleleciion: t he wheel base is not a
var 'ﬁﬁ-ﬂl §¥§t8ﬁjf H{a? 8% ctohﬁ el ﬁdaﬁ'\at d Qhiddo ot have

cryst requen req ean nge tHe neas red speed
iddmttcah elagneheowmébr thasfe shaas secmehpiczdeleatra @bnshurs are rejected
b)Pt{'\gbslyg the system can

The number of signals triggered in the first piezoelectric sensor and the
second piezoelectric sensor for each vehicle may be used to determine a
number of axles associated with the vehicle. The axle count obtained from the
system can be subsequently verified by reference to the recorded image of the
vehicle. If the number of axles the vehicle has is known, and the number of
signals exceeds the number of signals anticipated for the number of axles on
the vehicle, additional signals recorded must be signal errors.

The system may be calibrated by taking a physical wheelbase
measurement, obtaining actual wheelbase measurements from the vehicle
manufacturer, or by referring to the database of vehicle types, makes and
models with their associated wheel base lengths. When the system operator
elects to verify the measurements, the operator selects a vehicle and compares
the wheel base measured by the system against the known wheel base for that
vehicle type. If the measured values fail to match the known values, the

operator identified that there is a problem with the calibration, in this example,
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i npl enent a separate device that injects piezo-like

signals into the system System detection is disabl ed
wa@rooseeerar i nterval s and the separate system BET/AU2004/001815

generate signals that corresﬁgnd to a known speed. If

the system detects the speed TCorrectly it nmeans either
clehay thd distaryss petWdernieirsean@secsid blezaietduttic sensors is out of

specified tol erances or that both crystals have
CRlREAUY frequencies by the same amount. The second

opt i [ Y, [ : jal [ i £

of of et el pe SRHGHEA N et thefuicer BERTmcaRement
angante tauntamohttimg thétea speeding vemidie ésldetectdte Thissénables the

and second. pi ezoel ectric sensors by.each vehicle.
PEBRAIR PHECTRIMRT (©PeCoBHANSERNEF hr ovi des an
addi ng@%nsewﬂe. ﬁ@@féﬁo Srhaf%dweﬁsdwah@&t Sesd g8Rmination by
first pi d be

emtted by the zoel ectric 'sensor ‘shou
theheystame resveves, sudberariafions ghlhlhavema tmpably onHibe wheel base

second .pi ezoe|lectric sensor if the systemis,free o
o8 egRita Bak ek Rg, bieSagoa br cabitionSt 8 HBt i afugen the
pRiz8BRLFicesBrdopsl by the first piezoelectric sensor

conpared with those emtted by the second

pi ezbeli®ecta i ke sendeistoari hat evarieus naddiiors,gradlesatignse and/or

r [N ' I t. e / ;
BeREbag i B rndeE e T RA R TP el e e R gipparting
from theairhisit otk ipiventdn.ref l ection. The system may be

configured so that any readi ngs which do not have

i dentical signal counts for the first and second

pi ezoel ectric sensors are rejected by the system The
nunber of signals triggered in the first piezoelectric
sensor and the second piezoelectric sensor for each
vehicle nmay be used to determ ne a nunber of axles
associated with the vehicle. The axle count obtained
fromthe systemcan be subsequently verified by
reference to the recorded i mage of the vehicle. If the
nunber of axles the vehicle has is known, and the
nunber of signals exceeds the nunber of signals

antici pated for the nunber of axles on the vehicle,
addi ti onal signals recorded nust be signal errors. The
system nmay be calibrated by taking a physica

wheel base neasurenent, obtaining actual wheel base
nmeasurenents fromthe vehicle manufacturer, or by
referring to the database of vehicle types, nakes and
nodel s with their associ ated wheel base | engths. Wen
t he system operat or
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elects to verify the nmeasurenents, the operator

sel ects a vehicle and conpares the wheel base neasured
wh 0506223y st em agai nst the known wheel base f oPCT/AHR004/001815

vehicle type. If the msasureﬂﬁeval ues fail to match the

known val ues, the operator identified that there is a

The@bims défining the inabhiisrabicoss followishi s exanpl e, cl early
t he di stance between the first and second

pi ezoel ectric sensors is out of calibration. The

1SYSt RMLER6 LR y@g&ln%‘ ey s;%é’ecY Sf] 5{@@%}8 h‘%@/ﬁ'@ apl%%gf a S;Iront axle

measur enent an e” count each tine fhat spee
aneld dae daxte deingcsatsord hthe samablebeingesquearbtedrap@edisfance, the

the systemtqg be continually nonitored. Variations in

”T%@OC?%@EH@Q&%@OHM?@QW affect speed determination

(@Y tggqsﬁb{@taﬁ&)eaﬁﬁ&ie&ﬁfhe wiHidlevariations will have no
ee

I'mpact on t he ase determ nati ons maki ng these
(h)deatedosdingadn imags onthefvehinde th snabledhe sehada ta he identified;
(5i ezpel ectritﬁ Sensors, is.to,be understood that
( ar i

It

i BI9eRRg;the SHASOTS P& PHEAnd/ or nodi fi cati ons

' i bed without
(dgggafét%ierﬁ](gd?tﬁé)srphgls;@w{gtt@dmwle%sbrsiescrl ed wi t hou

fromth it of the invention. The clains
(adef | Hetegminieg the speedafl theevehicleodndws: 1. A nethod for

Y FondERing 5 e s g Trd e E B B8 NG S e ntor s
bei nghseparsiceddwyrmaindd siivesl ehaddhmemubsilent®d ddhip@red to an

the followi ng steps: (a) sensing a presence of the
agien| cvieel( HpseemaiuigMant i dfadlee ovehiple \keing| sepged and any
j t i tief i ed: i [
SRR 1BVESh Shent & BRSEAFE Y HAG RS BRR ea of ne
vehigealeemnintti &y thg rhbthodensors; (e) determning the
speed of the vehicle; and (f) determ ning a wheel base
nmeasur enent for the vehicle; wherein said determ ned

2\Wheeh P%%d‘%%%ﬁg&phe&éirﬁqm\%hg%iﬁ gh@nsﬁ&édd‘%f Wéegéhicle is

base neasurenent o vehi ¢l e bel ng sensed and an
detesomeddncs nhethad émclutiemths follodvicgsteps: of potenti al

rrors in.the speed of the vehicle determ ned by the . .
(et HBGASHINGA B Hine duebiAl pREV e erantuaxGyasiTing gianal in
thalR8tsétsor BRIURBIfRINE ake tﬂ?b@ﬁﬁ@ BGGY iR R E8&shd sensor;

i ncluding the foll ow ng stéps:
(b)  measuring a second time interval between the rear axle triggering a
signal in the first sensor and the rear axle triggering a signal in the second
sensor,
(c)  computing the speed of the front axle relative to the distance separating
the first and second sensors and the first time interval; and
(d)  computing the speed of the rear axle relative to the distance separating

the first and second sensors and the second time interval.

3. A method according to claim 2, wherein two independent wheel base
measurements are determined by a method including the following steps:

(@)  measuring a third time interval between the front axle triggering a signal
in the second sensor and the rear axle triggering a signal in the first sensor,;

(b)  computing a first wheel base measurement for the vehicle relative to the

first and third time intervals and the distance; and
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(a) measuring a first time interval between the front
axle triggering a signal in the first sensor and the

WO e@soens3 e triggering a signal in the second BENAU2004/001815
(b) measuring a second tine .{nterval bet ween the rear
axle triggering a signal in 1he first sensor and the

(dzeaf cémpbeting iaggRIondgyBe sl @ﬁé medstiEnestcionths eshiets relative to
c) conputjng the speed of the front axle relative to

thenkec@ngtaietioredisag Httﬁﬂ/@'& ad the distaflé@ second sensors
and the first tinme interval; and (d) conputing the
speed of the rear axle rel atlve to the distance
4sepaAaheﬂr@dteimsofd|ngtto moaemmwlmemsmr 8, famntther hmlacdmgnble step
cordi n

ot bt ihs Sitnds chabRrermyaina e Bab idemasangprs by each
%ﬁ@%r 'Wl’ﬂﬁ@lnblrhé" n”%ﬁkgdof ngn% Wé?@dﬂﬁ' Lav %n%b?9§ used to

nmeasuring a thi i nt bet ween the front
debermirter & mmbmg:feaxﬁsgasﬁoolateﬂ hvéiths theovehislenasud thendumber of the

AR ler RIS 1 PEPPAREIC B 26 Ak Bulritngl EXes PR vericlé being
sé’r%féocétﬁ:rf mlaatahy @.we,békw bétweemﬂehhisruﬁd iclafibe ioRbetardlas errors
and the distance; and(c) conputing a second wheel base

intbaspeeawithe Mehrptﬁedeft@nﬂme@l fbyethe: methade t he second and
third tine intervals and the di stance. 4. A nethod
according to anyone of clains 1 to 3, further

5I ncl pdhsotctding @ ano Wikl sTLiding btaaafustheriggediagd the step
y the first and second sensors by each vehicle,

Ooinsr OISl eCaIDRBIETG GhesFETEMS b Mg N0 ok noxstemopinals
AR deeOE SO TRIR° R, BURRGnD LoftEle 308887 ehe, Emilifg the

deterpineedvahiclaspaetiwath thentreowrotelaigleespden. t he veh| cI e
bei ng sensed such that any di screpancy between themis
i ndicative of potential errors in the speed of the

gvehi gl ef#\%ﬁ%%@ﬁ@gg} g*el@?é@ﬁ BP%-veﬁicl@h?ﬁH@ﬁé;trleast a front axle

according to any claims 1 to 4,
andhal redir gle beingtsemsofs, tbeisetisoed bgingaddparateidnioy ehdistance, the
system py.injecting. into the systemsignals sinulating
m@ V‘C@/ h'? ‘{Oh?‘%g‘gxﬂﬁﬁlﬁ vehi cl e speed and conpari ng
he g&{s‘?ﬁ st 61 BeSRefde th the known vehicle
p ed. 6. sg.n,aq:ﬁ(me%hod for verifying the speed of a

(b)em tdoordiagianginazge efdhe achiotmto anbbleathe wehieker toake elassified

{}g‘ SENSOLS, the sensors being separated by a
a%qqg 98 YR%e net hod i ncl udi ng the foll ow ng steps:

(c)  triggering the sensors to emit a signal;
(d)  receiving the signals emitted by the sensors;
(e)  determining the speed of the vehicle;
(f) determining a wheel base measurement for the vehicle; and
() providing a database containing data relating to various vehicle types
associated with vehicle specifications including a validated wheel base
measurement for each vehicle type;

wherein the wheel base measurement determined by the method is
compared to the validated wheel base measurement stored in the database and
any discrepancy between them is indicative of potential errors in the speed of

the vehicle determined by the method.
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(a) sensing a presence of the vehicle; (b) recording

an image of the vehicle to enable the vehicle to be
web@sseR2red according to type; (c) triggering BPCEAU2004/001815

sensors to emt a signal; (d), receiving the signals

enmtted by the sensors; (e) term ning the speed of

7the xemeth® a(:f:brdﬁ*ﬁj %%lﬁin‘?% awWél%ﬁlh thasEpsmR DI BBENENICle is
for the vehicle; é tgrow di ng a dat abase
ing

determixiesi ga mathod enCéuu ef@@wnwgym@h. cle types

T HsBbirdaareule MERRR BEhLar T PR A0S Hadird @ signal in

thteymet sarwer ehd thdéronhagle thggerum@ammmtheieémﬂd sertsdry
the nethod is conpared to the validated wheel base

(bleasteassitg < seeand ﬁ'mﬁem&ewa'ba@ev%m t%wear e pfHagsing a
s@ge\g@meg}et E\Esg‘ éve?ﬁbp%in‘aa{ e"?eﬁj a by pbﬁh W_} iR fhBesecond

I'cle determ ne
sareddnod according to claim6, wherein the speed of the

hi cl det i d [ , ,
ol | GaPRtg issSpe Ofdia ToMhena telatbe i e diners separating
thgeftr&e&m t8&rd Qégﬁso%'aﬁdttﬁée.gﬁwnﬁ@.rﬂe.&ﬂagraﬂd in the

irst sensor t he ont axle triggering a signal in
(dhe smopuihg tesepeed lof tieasar axlg ralaéleedodhteudmtance separating

inte e en the r axl e a signal in
thetheSt i sk st abidne 35PSad PRI g o i gnal

in the second sensor; (c) conputing the speed of the

front axle relative to the di stance separating the

8f| r sh mathoskseerrdingntoclaiand, whereinr BYo ingepansest weheel base

@ Clreri PR el BV RGP o PR iR o g beene

a%ensmreas@mb bhRirg areg thtehae betlesy @the frdnt éxlléettrllggérlng a signal
according to claim7, wherein twy i ndependent wheel

unﬁae serpad seesaimng theuegs pleniigagring a:sigraliio éhe first sense;
he &%}3 wg L e\?ﬁ%el}ﬂt?%s{ﬁ‘?e%‘é[ﬁ%meﬁt foPihd vIehf(r,Fe reletl\lzento the

nterva ween ering

flrfshEnG?ﬂ@ﬁinﬁGmEWaI@addtthe disianceerej tri ggerl Pg a
na In the irst sensor conputl 1 TS
(cvxhee¢oraa§@gréa%e\sppeﬁemee'ot}asew@e@éwequgr ﬁﬁ veh%% fghtive to

thel detlon8NhclRirk fintd ReABICENPIR @BEhricke di stance; and

9. A method according to anyone of claims 6 to 8, further including the step
of counting the signals triggered by the first and second sensors by each
vehicle, wherein the number of signals triggered in each sensor is used to
determine a number of axles associated with the vehicle and the number of the
axles determined is compared to a validated number of axles stored in the
database for the detected vehicle type such that any discrepancy between them
is indicative of potential errors in the speed of the vehicle determined by the

method.

10. A method according to any one of claims 6 to 9, further including the step
of periodically calibrating the system by injecting into the system signals
simulating sensor signals for a known vehicle speed and comparing the

determined vehicle speed with the known vehicle speed.
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(c) computing a second wheel base neasurenent for the
vehicle relative to the second and third tine

w0 niosnexrs and the di stance. 9. A nethod accorPCTiguLm4/001815
anyone of clains 6 to 8, fur1t er including the step of
counting the signals triggered by the first and second
sensors by each vehicle, wherein the nunber of signals

triggered in each sensor is used to determ ne a nunher

1ht ahlsstem oy auao hersrar QfeﬁiV@h@?% aVingeltiigrske Teant and

ag! .S conpared to a validated nunber

re%?%g%ﬁé@ég?%%@&lﬂ}:ﬂﬁt e dat abase for the detected

(aYyehi & lcamerados tedordingt amimade of rtee aebicld éo woeble temvéekicle to
I ndi c,?tiye of potential errors in the speed of the

b identifigddet er m ned by the method. 10. A met hod

bFCCOdcast fd 8ENsREReBhr&tbaIHTPa Blidtanch whith 8RY triggered to emit

( ?ncl udibng t:\’ﬁje step of Bperi ootl{ygal 'y calibrating tgr?e

a sigeiakhy iiye frapeand repriades;t he system signal s sinul ati ng

ensor _signals for kno ehi.cl _ i
(o Beedr nsaeblla BeciRs iRl En B ABSRROR Y chi Gl e
(dyPeeghebhs foy 318G &8 Sighaletbl datemdinthie speed obthévehicle; and

vehicle having at |east a front and rear axle, the

(e3y st meanadodsing the slonalctndetermiste a sdmalibagedneaskgament for
th f ethhqe,\/ehi cle to enable the vehicle to be identified,
%b\ﬁ 5¥€1 east two sensors separated by a distance which

are Whegaerad wheenbass ficgRaterhynt detdrniméd and theasystem is
axles; (c) neans for receiving the signals emtted bg
CQrparesiocts actug) wheahBase maastrgmenkard gaydisqrgpancy between
' ; . of . i cle: : .
g o3 S TRESHNA prtdS 3R SRR Hpe o8 tetsifhined by
theegsteranent for the vehicle; wherein the wheel base
nmeasurenent determ ned by the systemis conpared to an
actual wheel base neasurenent and any di screpancy

et R tRala | [iv-eq of hal ' i
12 Y BRI St BB GOl adoing
saest efthacebidke mgludescl ai m 11, wherein the neans for

(ot RSB " BEiPR o b DR L e, L front axe
trigB8rikdh @digRA iR the first sensor and the front axle triggering a signal in the
second sensor;

(b)  means for determining a second time interval between the rear axle
triggering a signal in the first sensor and the rear axle triggering a signal in the
second sensor;

()  means for computing the speed of the front axle relative to the distance
separating the first and second sensors and the first time interval; and

(d)  means for computing the speed of the rear axle relative to the distance

separating the first and second sensors and the second time interval.

13. A system according to claim 11 or 12, wherein two independent wheel

base measurements are determined for each vehicle.

14. A system according to any one of claims 11 to 13, wherein the means for

determining the wheel base measurements for the vehicle includes:
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triggering a signal in the first sensor and the front

axle triggering a signal in the second sensor; (b)
worean®6205 determ ning a second tinme interval BPE/WE2104/001815

the rear axle triggering a signal in the first sensor

and the rear axle triggeri ngéa signal in the second

(s§ensaieanéciorndetesmining canihiddi figng hetespmetetviearhahér rant axle
axle relative to the distance separ at i ngé[ he first and

triggerng a8igeat & heaseaeads sensor @ndetherear wxle trigegripg)a signal in

c uting the speed of the rear axle
H@ﬁﬂ or
tre afl b the di stance separating the first and

bgecoméaﬂenf@orcmnawmmma st avitbdl i basel messusemetB forAthe vehicle

SRR a46ed ks et e Bl nea or

c?aChm‘é%hb%iecoﬂaﬁutlﬁg S RIRIARROEID IR iR adDberA8kt 2 the vehicle
ainms 11 wherein the means for determ ning the

reltivsl tothe sesead @andrtbind sinfointemnvels\arts tiecdistanicades: (a)
means for determning a third tinme interval between
the front axle triggering a signal in the second

15EeNSAr syiemt Becorgitig @ |ahyt bhe st crima $1 apad4 furthd including
first sensor; and ) means for conputing a a first

mgaes| fop gountieadhe csiemals fisageres brHhe st andt sqeondosemgors by

e% li \S/%r%'gn s v\w?erélq tHeqﬁ:ﬁ@éreéfvﬁéﬁalgqmg}?dqﬁ 2R EnsBPE used to

Of ~conputi ng a se

deeasifceaenimber of kxlesbssddateel thh\/taetvertld:ie sed ahd ramdber of
third tine intervals and the di stance. system, )

et GERANe® IBRYMBAESCHIC BN actal D¥MRer of aXfQﬁ ribe venicle being

SO RER 3R] RN b0 BRSO SRk erors

intthe spertef tiod vsh»gimﬁ«stetmn@gieb)etﬂ\el gystaoh sensor is used
to determ ne a nunber of axles associated with the
vehi cl e and the nurrber of axles deternined is conpared

160 aR §\‘/‘stté':%| a BRel & ERfmY¥ e Gbe1Hefdither including

sensed ‘such t at a repancy between themis
mieads cfar i inectifg potoemlne aaysmmwgnaln sinwlatrege denkot reignals for a

vehlcl eterm ned by the.s S
BRI (PR SOR st PEINg TS BetdEningd Yeifiespeed with the
khd\eh YEhRE Wtd‘@lnblréﬂe&ﬁéls@gtelnmt o the systemsignals

sinmul ati ng sensor signals for a known vehicle speed

and conpari ng t he det erm ned vehicle speed with the
1%.”0\'\"/9\ sysPem fSr vgru mg e%e'e*%:r 8t § \}elﬂ?clé ¥1Sétvﬁ1'8 at least a front and
rear axle, the system including:
(a)  a camera for recording an image of the vehicle to enable the vehicle to
be classified according to type;
(b)  atleast two sensors separated by a distance which are triggered to emit
a signal by the front and rear axles;
(c) means for receiving the signals emitted by the sensors;
(d)  means for using the signals to determine the speed of the vehicle;
()  means for using the signals to determine a wheel base measurement for
the vehicle; and
(f) a database containing data relating to various vehicle types associated
with vehicle specifications including a validated wheel base measurement for

each vehicle type;
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17. A systemfor verifying the speed of a vehicle
having at |least a front and rear axle, the system
wo pbei2ngy: (a) a canera for recordi ng an i mageCDAURG0€/001815
vehicle to enable the vehiclg to be classified
according to type; (b) at |least two sensors separated
by awtiestiantbe wiieeh tmse meapyesradnt aﬂeeeﬂminadslbgrthb bystem is

TR e M e T T S,
aflrg%ls%'r E)é’(v\%‘heﬂh@ﬁ‘% IfeBcaReest Shtehiia é’@@#scinethe( &eed of

ans for u3| ng the signals to determ ne a wheel base
theeeshicle teterniioed bidhe shtene; and (f) a dat abase
containing data relating to various vehicle types
associ ated with vehicle specifications including a

18al i fadye %Wﬁﬁbr@aﬁﬂo rméx&unenrwnbrénﬁrth@aﬁ@aw@mrcdj@termmmg the
type; wherein the base neasurenent determn ned by

spérd gmeemhwéemw@d to the validated wheel base
age H\re%ﬂgnbrsﬁgfe‘? tgeflpsqt ﬁrt?\%sﬁ}]tg%l a@é(tm%e%crtﬁ@?ﬁcgﬂt axle

tween themrs in tlve of "pot errors in

trigjgesidg ef sipheal Methedlret skensair randetthefyorithexls g gemngld sighal in the
system according to claim 17, wherein the nmeans for

SRS $8NHORy t he speed of the vehicle includes: (a)

(Hgﬁ:n efaﬂ% %?t@ét?hﬂi'nﬂ@r % Qéééﬁd tti ib%ﬁ'ﬁ}l‘é@%mﬁé@h"‘@%‘ rear axle

ront axle a sig I rst sensor

triggdrinh e sﬁlgnaltmajolee‘lrsf sgmrla@l m&snegmaixle' triggeeingex eighal in the
sensor %b) means for determning a second tine
S§GRNEk SENSOhet ween the rear axle triggering a signal in

(dhe feaRk féﬁeér‘?\guﬁﬁ th % ééérofatﬁ%?rdrﬁ'&i@FélBﬁv@t@'tl%‘élstance
|n t he second nso means or co utlng

seqpratingthe first &nd rsecalxdi eenwratandethedurshmduustte&\rajeand
eparating the fi nd s sensors an t he

(); nemieﬁpgqgr PomgH dﬁe r?@&ﬁ@ qr}dtped’gﬁf)@fq @%vee gopgbeddnstance

séﬁarbﬁﬁ’g frR2firseshe sé@bﬁ@ S¥Rs6@ dritetndi s%c@ﬂ@%rﬁ@ﬂﬁé@‘a! ng
first and second sensors and the second tine

| nterval 19. A system according to claim17 or 18,
wherei n two i ndependent wheel base neasurenents are
determ ned for each vehicle.

19. A system according to claim 17 or 18, wherein two independent wheel

base measurements are determined for each vehicle.

20. A system according to any one of claims 17 to 19, wherein the means for
determining a wheel base measurement for the vehicle includes:

(a) means for determining a third time interval between the front axle
triggering a signal in the second sensor and the rear axle triggering a signal in
the first sensor;

(b)  means for computing a first wheel base measurement for the vehicle
relative to the first and third time intervals and the distance; and

(c) means for computing a second wheel base measurement for the vehicle

relative to the second and third time intervals and the distance.

21. A system according to any one of claims 17 to 20, further including

means for counting the signals triggered by the first and second sensors by
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20. A system according to any one of clains 17 to 19,

wherein the neans for determ ning a wheel base
wore@sioernent for the vehicle includes: (a) nmearPGI/AUR004/001815

determining a third tine intﬁval bet ween the front

axle triggering a signal in e second sensor and the

ehERVelisicewhéicd9 Bié RbnfbefidlR/naidtrigiRréd s baskRBABOr [sDlsed to
nmeans for conputing a first wheel base neasurenent for

detesminenciember of iaxes assoriatedr with4ha elliela angdhe number of
i e . d t i : ] )

o3k Bl 80 sL AP RLERS 5 A0 nTRB f B, tored i the

dsiebbsé otk atdtecteti oehitte $geoscthathat Bhi disaréepancy between them

intervals and the distance. 21. A systemaccording t
isaigicatie &f Ratantial arporisgingthe sRpacher theoe tﬁ?%gsfeﬁ%rgﬁgeg by the
Sf&éngounting the signals triggered by the first and

%econd sensors byeach vehicl e wherein the nunber of

signals triggered in each sensor is used to determ ne

2B unbr St AESTHETS K RO oRBUPSA £ 40 e baltiher dgcluding
B efor OhjcRhg Sinfd WE &syisterh hgigAakabinffatiy seh@or signals for a

S hg
etected vehlgle type such thgt any di screpancy ‘
kiewneehialé apees andi cxopadndthestetenmiaed evghiele speachavith the

speed of the vehicle determn by the system 22. A
PG el SRAD CHRE BReVERM % e 17 to 1,

further including nmeans for injecting into the system

signals sinulating sensor signals for a known vehicle

23peeh ysteradapuelifying the sreasdt af asehidaihavingpeleashatfront and
t n vehi.c d to calibrate the system 23. A

reﬂl?gf(gh%?yégh W'uﬁg&f‘he speed of a vehicle having at

(d)eask canidranor asecbripy aminagetdiahs ywahioke itd Gnatiathe (ahicle to

a canera for recording an image of the vehicle to
be glassiiedrrcopeding te YR be cl assified according to type;

b | . . .
(4P, RSl WSS B e TSRS omi
aaidres by (leg fromtiasd frear axdesi ving the signals enmitted by

I e s eha s e S ) i LRl o
(opf]'engwgtﬁpglfgﬂ @ﬂﬁg%é QigfeiLlodterhiig tREEBeEd ¥ tik LeRiciedr
() means for using the signals to determine the number of axles for the
vehicle; and
(f) a database containing data relating to various vehicle types associated
with vehicle specifications including a validated number of axles for each
vehicle type;

wherein the axle count determined by the system is compared to the
validated axle count stored in the database and any discrepancy between them
is indicative of potential errors in the speed of the vehicle determined by the

system.

24, A system according to any one of claims 17 to 23 wherein the database
includes an expert system whereby axle counts and/or wheelbase
measurements for vehicle types are learned from measurements made by the

system and then added to the database.
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(f) a database containing data relating to various
vehicle types associated with vehicle specifications

wo pbei2ny a val i dat ed nunber of axles for eachCwabn2mheo181s

type; wherein the axle count é}leterm' ned by the system

is conpared to the vali dat edzaxl e count stored in the

dat abase and any di screpancy between themis

pndicative of potential errors in the speed of the .

29ehi |@e§wcgpﬁi0ﬁaara999tweeg¢gq 8Reeg Aeta(ripatiem,system using at
[ |1 Y/ i h

IGEF A0 Ak Skt By Biod Inb Y IR ot Mgt o front

and @&/ rear aklee thm retned nohelimptie stepswéhi cl e types are

|.earned .f rom neasur egﬁ%\?e&ade by the system and then

(and_eae'P%”@ ReP'§SPABRSL e UC et hod of calibrating a

(B)ehi dRrgingesh HARGE BfRAL IVRRIGY 36 @Mabid e bhicRARS bbVMlassified
sensors separated by a distance, the vehicle having at
atexrdingdoftypdt and a rear axle, the method including

the steps of.; i ng. , f the vehicle;
by FeBTaibe Shheia St AslHETCr e t o' enabl 6 the
(Mehi edaiting B sigrall éimrttdascoididigore type; (c)

tri ggerl ng the sensors to emt a signal; (d) receiving
(@)he deignaIning the seeedpf theevalitlgors; (e) det erni ni ng

he . i.cle: t J Al eel base
(}oas SPET i 5 od @ b e E I MENA R0 e
(gont piovidigg daldatstedsat cogtalriny afatausiatiebi t eatiypes/ehicle types
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