DETERM NI NG A TRAFFI C ROUTE USI NG PREDI CTED TRAFFI C CONGESTI ON Techni cal
Field [001] The present invention generally relates to a nethod, processing
system swetemvamd4or a conputer program product for detemsicGrorngo@osraffic
route using predicted traffic congestion. Copyright [002] A portion of the
di scl osure of this patent docunment contains material that is subject to
copyri ght protection. The copyright owner has no objection to the facsinile
reproducti on by anyone of the patent disclosure, as it appears in a Patent
Ofice patent files or records, but ot-hHerw se reserves all copyrights

what soever. Background [003] There are a nunber of products and services
avai l abl e which allow a commuter to deternmine an optinmal route between a

first |ocati onDETHRMBEGNGA TRAFFIOROGERUSING PREDICAEDRRAGRY@bASE iS
used to determne a plurality of possible routes between the |ocations, and

a weight analysis is perforned to GRYEESTINh route is considered the

optimal route which is then presented to the user. Different weights can be
considered to determ ne the optinmal route, such as the | east anmount of tine
to travel TeehpieaFiele | ocations, the |east distance travelled, or the |east

cost be §V\’%§(511r]re fp(Pé%QItlt' %g;é/nno&g%eé]:raﬁg\r%i@%t%g 'to tar@éé]b& 89@,?&3' g a%}’u e?n at

different ‘ti year, us one route
may be comsw@eaedm@avommabmepmﬂaufhm@ﬂhnnmagammﬁmnnmﬁummgpmdmmdwhémeas at
anot her p0|nt ntime, a different route may be consi dered favourable.

[ 005] V%lls?D%ﬁ?énpts have been made to provide systems which predict
traffic congestion based on historical traffic data in order to determ ne
an opti nmal routﬁ bet ween two | ocations, these systens are di sadvant ageous
due to asSRYHENt hat the same traffic

10 [002] A portion of the disclosure of this patent document contains material that is subject
to copyright protection. The copyright owner has no objection to the facsimile
reproduction by anyone of the patent disclosure, as it appears in a Patent Office patent files

or records, but otherwise reserves all copyrights whatsoever.

15 Background
[003] There are a number of products and services available which allow a commuter to
determine an optimal route between a first location and a second location. Generally, a
road map database is used to determine a plurality of possible routes between the locations,
and a weight analysis is performed to assess which route is considered the optimal route
20  which is then presented to the user. Different weights can be considered to determine the
optimal route, such as the least amount of time to travel between the locations, the least

distance travelled, or the least cost between the locations.

[004] However, traffic congestion varies at different times of the day, week, month, or
25 year, thus one particular route may be considered favourable over another at one point in

time, whereas at another point in time, a different route may be considered favourable.

[005] Whilst attempts have been made to provide systems which predict traffic
congestion based on historical traffic data in order to determine an optimal route between
30 two locations, these systems are disadvantageous due to assuming that the same traffic

conditions are being experienced based on a temporal similarity with the historical data.



conditions are being experienced based on a tenporal simlarity with the
historical data.. 9 _ [006] Therefore, there is a need to nore accurately
det er m newarzomptorival route between a first and second | @catsSiGaonowhdoeh
overcones, or at |east aneliorates, one or nore of the above nenti oned

di sadvant ages. [007] The reference in this specification to any prior
publication (or information derived fromthe prior publication), or to any
matter which is known, is not, and should not be taken as an acknow edgnent
or adm ssion or any form of suggestion2hat the prior publication (or
information derived fromthe prior publication) or known matter forns part
of the comon general know edge in the field of endeavour to which this
specification relates. Sunmary [008] In one broad is provided a method of
deterninin% %n optimal route between a first and second |ocation, wherein
t he met hodPP%c Thgedore;; thery 15,3 Beadde mge asrytassly deprpac oF optimal setaPHIEeR * nput

data indi cati ¥ QEoddRchidnSHhRAGVERERARE drofatdsPmekdthie@ BRI B Hbke’ Gahe ti ME
traffic data; (c) generating predicted traffic congestion data using the

real time abpyEsmprtioged disedvgnigesi orical traffic data; and (d) deternining,
froma plurality of potential routes between the first and second | ocation,
an optinmal route for a commuter travelling between the first and second
| ocat i on HASEd Thpaefetehes joribidispe@fcationfid pgy promwgabli¢ation deit iaforn@dg] ddrivedne

form the gethod includes: obtainin he curr.ent comuter | ocation
repeating ‘St e:tglsls)e 4 r,pu%gfﬁlgﬁg N 3? R g’?atétfrnwflﬁé ¥ Py, 1865&389 Sﬁ%ulgé’t()t P% be
t he curr entkenossut eckiovdatgnent wp cdnpsidnosimang foepef i supgndonfihat@priob) , (c)
and (d) t Opu%ﬁga%%g ((grqgfog‘ggtgo%a eﬂr\/g&] }rgr'n the prior publication) or known matter forms part

10  of the common general knowledge in the field of endeavour to which this specification

relates.

Summary
[008] In one broad is provided a method of determining an optimal route between a first
15 and second location, wherein the method includes, in a processing system, steps of
(a) obtaining input data indicative of the first and second location;
(b) obtaining real time traffic data;
(c) generating predicted traffic congestion data using the real time traffic data
and historical traffic data; and
20 (d) determining, from a plurality of potential routes between the first and
second location, an optimal route for a commuter travelling between the first and second

location based upon the predicted traffic congestion data.

[009] In one form, the method includes:
25 ~ obtaining the current commuter location;
repeating steps (b), (c) and (d) wherein the first location is set to be the current
commuter location upon performing repetitions of steps (b), (c) and (d) to update the

optimal route.

30 [010] In another form, the predicted traffic congestion data is temporally dependent.



[010] In another form the predicted traffic congestion data is tenporally
dependent.[011] In one enbodi nent, the nethod includes: generating, using

t he real womeiomwafsii c data and historical traffic data, pCisGeernmoseas| y
dependent predicted traffic congestion data indicative of predicted traffic
congestion for a plurality of potential route portions for a plurality of
future time intervals; and deternmining the optinmal route using the
tenporal |y dependent predicted traffic congestion data to determ ne an
estimated tine which the conmuter is expected to travel along a respective
route portion to determne the estimated traffic congesti on expected to be
experienced by the commuter during travel. [012] |In another enbodinment, the

met hod i nqbutiedn ofeéBbddiménahametiodhhclids: each potential route portion in
accordance with one or nore mei%ht factors; detennini%g the optimal route
using the wei gHERFHINSeBURe PETemh i rafbe faa pet ipiorical (1pffs) data, therfempeianal
form the RBgwdRht JBiGedEhGRcohAGHOH Sath Rdithie BPpRELL E&&%ﬁ{ontfw? to
travel the potential route portion, wherein the estinmated travel tinme is
det er ni nedPlyglitypf ppentiab ppyte erfignsdepe plaeslity pifutiire ime intersiflsi andcongest i on
data. [O14] In t] Mk r 'gg f.agtor
includépan estfﬁggggﬁgu@F(5gﬁ%&ﬁ%ﬁ%g%”%h@ﬁq§§g§évf?ﬁ§ﬂ§%% I%Fﬁgﬁﬂggé%tial
rout e por tdoogestioth dateitmdetbranies ti paitneded tiek whinhstherpomonter $s egearedinaavelisi ng

t he tenporall ent. predicted traffic congestion data, [015] In an
opt i onglp eailr;%n&)é% %gl%t%ﬁget 'f'?éltepno ot E"n@??%%‘ ﬁtesqrﬁ‘%f‘ﬁrg&ﬁcr‘r‘(‘?%‘ﬁgo‘gﬁx@%?epr’r%tt ed
travel di deanpaichcedbyaiietohhetepdirtiyti=atl.route portion, wherein the

estimated travel tine is determ ned usinga' road network data store. [016]
I n anot her optional enbodi nent, the one or nore weight factors include one

or nor €0 r qaeh]t ah kSothdd Ghibb@theRY e AMBbd inBRd& ong the potential route
portion, wherein the one or .
determining a weight for each potential route portion in accordance with one or
more weight factors;

determining the optimal route using the weight for each potential route portion;

15 [013] In an optional form, the one or more weight factors include an estimated travel time
to travel the potential route portion, wherein the estimated travel time is determined using

the temporally dependent predicted traffic congestion data.

[014] In another optional form, the one or more weight factors include an estimated fuel
20 consumption when travelling along the potential route portion, wherein the estimated fuel
consumption is determined using the temporally dependent predicted traffic congestion

data.

[015] In an optional embodiment, the one or more weight factors include an estimated
25 ravel distance to travel the potential route portion, wherein the estimated travel time is

determined using a road network data store.

(016] In another optional embodiment, the one or more weight factors include one or
more road tolls incurred by travelling along the potential route portion, wherein the one or

30 more road tolls incurred is determine using a road toll data store.



nore road tolls incurred is determne using a road toll data store.[017]
Optionally, the nethod includes determining the optinmal route by applying
Di j kstra wbgorotomwmi n rel ation to the weights for the peCesGealo/onaas e
portions to determne a plurality of connected potential route portions
having a total weight favourable for the commuter. [018] In one form the
nmet hod i ncludes using the real tine traffic data and the historical traffic
data in a sinulator to generate the predicted traffic congestion data.

[019] In another form the nethod incl-udes: obtaining traffic incident data
indicative of a traffic incident; and generating, using the traffic

i ncident data, the predicted traffic congestion data. [020] In one

enmbodi ment[1 ] h@piehdlDd tHeedihidisiclh da sfettunindath® Bptiti@ rok@ ¥y 8pslaha Difdirgat i ve
of the optimal route to a commuter interface device for presenting the
opti mal r GLRCBRR 1 Féntion fevihe steighiniet fheinotentiak 1oBle Nortipas (adgieating hBluglity

provi ded &rfpkiReeRs hoEnEY SERMDIrRon ARl BE T (alFeidht AR ok Pt SnRRlween a
first and second | ocati on, erein the processing systemis configured to:

(a) obtain input data indicative of the first and second | ocation; (b)
obtain ge [ [ Ly i { estion
dat o Usy gL le ™ Ghf R e el i aGAhe A BT biFkd Bo3pRNeal )
det er m ne,trafficodnataing simplaior yo geherat tha picdictadduaffascdngestierdatthe first and
second | ocation, an optimal route for a commuter travelling between the
first and second | ocation based upon the predicted traffic congestion data.

[022] I n qOE]f Gt mpotihdnorpt, deasshainsygésem i s configured to: obtain the.
current commuter |ocatign, d repeat steps .. (¢) and (d) wherein the
first location® @mé%&mtfg“ H@@ﬂ@%ﬂﬁm&émveﬁmﬁl&%m%%m&n upon perform ng
repetitdons of gsiimg( Wing thé hra@Rdndifbnt Hsta UREIBeBicted raffic congestion data.

[020] In one embodiment, the method includes transferring optimal route data indicative
of the optimal route to a commuter interface device for presenting the optimal route to the
comumuter.
15
(021] In another broad aspect there is provided a processing system for determining an
optimal route between a first and second location, wherein the processing system is
configured to:
(a) obtain input data indicative of the first and second location;
20 (o) obtain real time traffic data;
(c) generate predicted traffic congestion data using the real time traffic data and
historical traffic data; and
(d) deter?nine, from a plurality of potential routes between the first and second
location, an optimal route for a commuter travelling between the first and second location

25 based upon the predicted traffic congestion data.

[022] In one form, the processing system is configured to:
obtain the current commuter location; and
repeat steps (b), (c¢) and (d) wherein the first location is set to be the current
30 commuter location upon performing repetitions of steps (b), (¢) and (d) to update the

optimal route.



optimal route.[023] In another form the predicted traffic congestion data
is tenporally dependent. [024] In one enbodi nent, the processing systemis
conf i gur edlot2010/1ye3ver at e, using the real time traffic daraTsedotiosessi cal
traffic data, the tenporally dependent predicted traffic congestion data
indicative of predicted traffic congestion for a plurality of potenti al
route portions for a plurality of future tinme intervals; and determ ne the
optimal route using the tenporally dependent predicted traffic congestion
data to determne an estinmated tinme whith the comuter is expected to
travel along a respective route portion to determne the estimated traffic
congesti on expected to be experienced by the commuter during travel. [025]
I n anot her enbodi nent, the processi ng systemis configured to: determne a

wei ght for ch pot out rtion in accordance with one or nore
wei ght fac[togg] T ‘E HB ﬁ@egﬁgﬁrﬁr&fﬂ%%g@“% Pfg iy maEroielly Aerepdant.each

potential route portlon, [026] In an optional form the one or nore weight
factors include an estimted travel tine to travel the potential route
portion, wWiétleil ophembediysat i Procassile sypiam is eondigtieediined usi ng t he

tenporakly depepdenf. Riifdufted tIrﬁ@Iré(d’fﬁ dﬁ&%ﬂ%ét% g' fic dadf e tje{hggﬁﬁ her

optional form the one of nore wei ght factors | e an estinma
consunpt i oiePotfisAt Prediveh |taffc @qn«grﬁglon ldeta padieativie af predistel ypadfit congestivnefoean t he

esti mat ed [ S ral ly dependent

predi cted éHﬁ¥ |gg§%ﬁg%s? h&ﬁgﬁgngbgﬁﬁan%@ﬁﬂ%gF"ﬁmggé dlnent t he one

or nore wei ght degcmoresthiengptingte mnteessﬁ:hgmﬁaederhpmmgl ddp@tiancgfemetetirt@afﬁl: t he
travel time is determ ned

potential rout wherein the d

using a roéﬂ°%g?§g?%tﬂ§F§n§?8F8 Pweé &h@FCBﬁ?F%ﬁé?eﬁﬁB@ iPEREL t he
one or 10orgonkei g&apecha@ t @t pbiich lttd@et&ﬂﬂn@(he EBtiRatt® dffictlohSesting Uk fREaky
travelling al on tential route portion, wherein the one or nore road

tolI's i ncutr &8 @C%lfg&ﬁlcﬁ’@“ﬁéﬁirﬁbr‘% 4584 toll data store.

(025] In another embodiment, the processing system is configured to:
determine a weight for each potential route portion in accordance with one or more
15 weight factors;

determine the optimal route using the weight for each potential route portion;

[026] In an optional form, the one or more weight factors include an estimated travel time
to travel the potential route portion, wherein the estimated travel time is determined using

20  the temporally dependent predicted traffic congestion data.

[027] In another optional form, the one or more weight factors include an estimated fuel
consumption when travelling along the potential route portion, wherein the estimated fuel

consumption is determined using the temporally dependent predicted traffic congestion

P
n

data.

[028] In an optional embodiment, the one or more weight factors include an estimated
travel distance to travel the potential route portion, wherein the estimated travel time is
determined using a road network data store.

30



[030] Optionally, the processing systemis configured to determ ne the
optimal route by applying Dijkstra algorithmin relation to the weights for
t he pot erwDabiwioou9e portions to determne a plurality ofPCtooaewtoeed9s
potential route portions having a total weight favourable for the comuter.
[031] In one form the processing systemis configured to use the real tine
traffic data and the historical traffic data in a sinulator to generate the
predicted traffic congestion data. [032] In another form the processing
systemis configured to: obtain traffi-c64ncident data indicative of a
traffic incident; and generate, using the traffic incident data, the
predicted traffic congestion data. [033] In one enbodi nent, the processing

system i s [029f ilgun@Hert @pioha@Nshiesdiagtt] malonéwtrﬁméaf«aomr&du@@t in¥edobnd Be
optimal route to a commuter interface device for gbmsentlng the optim

route to tTHICERHOREncUTesy) ravigllng slons thpietiahryicrortipie Péiciesn Beede ged a

conput er  RLE&e FaAIAdsFtedii N8 iehifusth ORI dafS3¢kab! € nedi um havi ng
executabl e i nstructions whi ch when executed enabl e a processing systemto

determ ne an optiml route between a first and second | ocation, wherein the

conput eg qbqgr 895]{;:‘8 tE}é éﬁécetsgﬁo &Sl Hﬁﬁ\ﬂ)écz tt(fﬁét%r?mné e gpfn[ | Rutdigpit data

i ndi cative of e fi d sec%n catlo alnre me traffic
data; (c) agelm@wdbwspa@&md in relpfianctociba yeesghitofor diat aotastiahgodtb@ortiead td i ne

o al oy e ) MO8 B0 bR tihie Aar M R8Tl ASkraftible on

opti mal rduﬂthet@nmatecom"rut er travel I | ng between the first and. second
| ocation based upon the predicted traffic congestion data.[035] In one
form the conputer program product according to claim27, wherein the

conput &5 [FOPIGr FoRE AGHHC khCHAEIsEME 8Fstd8s BoBiEaRal B GisS Vi RA e «@llcalda t he

current commuter |ocatign; and
and the historical traffic data in a simulator to generate the predicted traffic congestion data.

[032]) In another form, the processing system is configured to:
obtain traffic incident data indicative of a traffic incident; and

15 generate, using the traffic incident data, the predicted traffic congestion data.

[033] In one embodiment, the processing system is configured to transfer optimal route
data indicative of the optimal route to a commuter interface device for presenting the

optimal route to the commuter.

20
(034] In another broad aspect there is provided a computer program product including a
computer readable medium having executable instructions which when executed enable a
processing system to determine an optimal route between a first and second location,
wherein the computer program configures the processing system to:

25 (a) obtain input data indicative of the first and second location;

(b) obtain real time traffic data;
(c) generate predicted traffic congestion data using the real time traffic data and
historical traffic data; and
(d) determine, from a plurality of potential routes between the first and second
30 Iocation, an optimal route for a commuter travelling between the first and second location

based upon the predicted traffic congestion data.



repeat steps (b), (c) and (d) wherein the first location is set to be the
current commuter |ocation upon performng repetitions of steps (b), (c) and
(d) to upasetelwtezssepti mal route. [036] In another form PCASGRow®IE@VEd
traffic congestion data is tenporally dependent. [037] In one enbodi nent,

t he conputer program product configures the processing systemto: generate,
using the real time traffic data and historical traffic data, the
tenporal |y dependent predicted traffic congestion data indicative of
predicted traffic congestion for a plurality of potential route portions
for a plurality of future tinme intervals; and determne the optimal route
using the tenporally dependent predicted traffic congestion data to
determ ne an estimated tine which the commuter is expected to travel along
a respecti%g rqgte portbgn to determne the estimated traffic congestion
expect ed (3 Ve 18,058 PaH B CHYPRIRE PEsHR PEIUGLRCAEing Byepim 2@3gherid Bpot her
enbodi nentgontpifer gRIFRM ﬁﬁodﬁ’d’t‘é&ﬁﬁéﬁr&rtﬁg?\% essi@PEiiHy &5 the processing system
to: determne a weight for each potential route portion in accordance wth
one or nore wei%Hin ‘%a@%@%pom@rwﬁ@ort;n@d optimal route using the weight
for each potenty t t1.on: [ o : J e or
nore wei ght faé%%%tsgtig ci@ou)ggcr)aér{&e%dt) iMn%'?% ttt?er gj\gsélq&%dlu%gq% OSE?IEJ;]\?%IW% ﬁ'gr%%t

pot enti al gopunwerploratioonyponhEaripirminghepegionsref etbps oy ét) tidnad)i e wheter te ned
usi ng the %ﬂBP#ﬁFJy dependent predicted traffic congestion data.[040] In
anot her optitonal Torm the one or nore weight factors include an estimated
fuel consunption when travelling along the potential route portion, wherein
t he esti fuel consunption. s . deferm ned using the t oral |l y dependent
predictegqbggfﬂPém%%ﬁ QL. it pradjetgd i Wf?n$ﬁuﬂh&%%gﬂﬁﬁﬁF Fardreht , the one

or noreowei ght factors include an estinmated

[037] In one embodiment, the computer program product configures the processing
system to:

generate, using the real time traffic data and historical traffic data, the temporally
dependent predicted traffic congestion data indicative of predicted traffic congestion for a

15  plurality of potential route portions for a plurality of future time intervals; and

determine the optimal route using the temporally dependent predicted traffic
congestion data to determine an estimated time which the commuter is expected to travel
along a respective route portion to determine the estimated traffic congestion expected to

be experienced by the commuter during travel.

20
[038] In another embodiment, the computer program product configures the processing
system to:
determine a weight for each potential route portion in accordance with one or more
weight factors;
25 determine the optimal route using the weight for each potential route portion;

[039] In an optional form, the one or more weight factors include an estimated travel time
to travel the potential route portion, wherein the estimated travel time is determined using
the temporally dependent predicted traffic congestion data.

30



travel distance to travel the potential route portion, wherein the
estimated travel tine is determ ned using a road network data store. [042]

| n anot hewoapiownak enbodi nent, the one or nore wei ght fPatisereioion@bsde one
or nore road tolls incurred by travelling along the potential route
portion, wherein the one or nore road tolls incurred is determ ne using a
road toll data store. [043] In one form the conputer program product
configures the processing systemto determ ne the optinml route by applying
Dijkstra algorithmin relation to the weights for the potential route
portions to determne a plurality of connected potential route portions
having a total weight favourable for the cormmuter. [044] In another form

t he conput[gL0]pTeAh&MRIVpASHE foreDMhd SHY & SnbB aveldHe S5 NE1RK SheMihAe4 8k t he
real tine traffic data and the historical traffic data in a sinulator to

gener at e tRBSYRREGN oYheq tavelting alopy Higatongial @wateaorliqy Sherein BassERtedfusknt |

t he conput anfd i o ain
e i e R R S S S S
the traffidetd nci dent data, the predicted traffic congestion data. [046] In
anot hers enbodi ment, the conputer program product configures the processing
systemto transfer optimal route data indicative of the optimal route to a
conmrut er i[A4Er lace apeviat embodinenesknbdinangr tmbe wpikhnfakiorsomtiadé an tebmated
commuter. [[047] ,.(x her enbodj nents .of the above .nentioned brqgad aspects wl|l
be real i séd"Thid ﬁ?otﬁtuﬁvﬁlethﬁéjgiﬁnflglt’i%ﬁ R U Vs e ec SSUmBis itﬁaé’ﬁf MeEs | of
Descri pti aRteprhidet @sifrg g usa@iefvidBHatbx@pp| € enbodi ment s .shoul d becone appar ent
fromthe foll owi ng description, which is given by way of exanple only, of
at | east one preferred but non-limting enbodi nent, described in connection

with the 0e0MAanbRe shdHiCSnbd@AS:, HeOHeCorImbie! WaEHALESsAnf MBS LhORA!
bl ock di agram of an exanpl e processing systemt hat
more road tolls incurred by travelling along the potential route portion, wherein the one or

more road tolls incurred is determine using a road toll data store.

[043] In one form, the computer program product configures the processing system to
15 determine the optimal route by applying Dijkstra algorithm in relation to the weights for
the potential route portions to determine a plurality of connected potential route portions

having a total weight favourable for the commuter.

[044] In another form, the computer program product configures the processing system to
20  use the real time traffic data and the historical traffic data in a simulator to generate the

predicted traffic congestion data.

[045] In one embodiment, the computer program product configures the processing
system to:
25 obtain traffic incident data indicative of a traffic incident; and

generate, using the traffic incident data, the predicted traffic congestion data.

[046] In another embodiment, the computer program product configures the processing
system to transfer optimal route data indicative of the optimal route to a commuter

30 interface device for presenting the optimal route to the commuter,



can be utilised to enbody or give effect to a particul ar enbodi nent; [050]

Figure 2 illustrates a flow chart representing an exanpl e nethod of

det er m niwgQ 2am/op3% el route between a first and secondprcosazoompofH51]
Figure 3 illustrates a functional block diagram of an exanple system for
determ ning an optinmal route between a first and second | ocation; [052]
Figure 4 illustrates a further functional block diagramof an exanple
system for determ ning an optiml route between a first and second

| ocation; [053] Figure 5 illustrates ad%Jowhart representing a nethod for

determning an optimal route froma plurality of routes; and [054] Figure 6
illustrates a flowhart representing another nethod for determ ning an
optimal r@od7@ Oueh amPddifmahis tof B ERMEEHmeRRSRE RN PSS! B ecdiiste
travelled for the commuter along a plurality of routes. Description of
Enbodi ment&Fopggt theWascrighpnof they S embpdizeenthy way of exanple only, are
described in order to provide a nore preci se understandi ng of the subject
matter of a preferred enbodi ment orenbodi ments. In the figures,

i ncor por atBrief Meseniptiny ofthe Figanesur es of an exanpl e enbodi ment, |ike
referenge r I I | ] [ r t .t he

[ 056] gfpégﬁggﬁﬁgﬁpgﬁﬁg |ﬁgﬁﬁgggﬂﬁgg&%égl%ﬁgggﬁgﬁﬁbhg'%@g%§%é¢ﬁ§%%§§tenl an
exanpl e ofwhighi ¢hgiven shyownyief &agiplel onliyn op aut tleasuloae , préfhaed rboc esslingtisy st em
100 gener%hlg.iQpégdgs q}.leastfonewgrocessor 102T}pr processing unit or

ol ural i ty “BPCRsah SeEFked tppsriqhRith e Reompangg figlsSt devi ce 106 and at

| east one out put device 108, coupled together via a bus or group of buses
110. In c i n, enbodi nents,_ i nput deyi ce 106_and out put device 108 coul d
be the _saﬁé‘bge@:fé’&lé?l ﬁHSWWé#%@n%?%C§|W%ﬁf BB RieerstiBE seiibithg t he
process) N@as ks h@ited RDerhBbdRR e ef B %0 PBLLIPNEY dhbgMiges, for exanple
interface 112 could be a PCl card or PC card. At |east one storage device

114 whi ch houses at | east one database 116 can al so be provided. The nenory

104 can beosty Fi R4 HusHREPE Yio &Ykt Foprds@fi @ RbRple method of determining an

optimal route between a first and second location;

I gures.

15 [051] Figure 3 illustrates a functional block diagram of an example system for

determining an optimal route between a first and second location;

[052] Figure 4 illustrates a further functional block diagram of an example system for

determining an optimal route between a first and second location;

(053] Figure 5 illustrates a flowchart representing a method for determining an optimal

route from a plurality of routes; and

[054] Figure 6 illustrates a flowchart representing another method for determining an
25 optimal route from a plurality of routes based upon the possible time travelled for the

commuter along a plurality of routes.

Description of Embodiments
[055] The following modes, given by way of example only, are described in order to

30 provide a more precise understanding of the subject matter of a preferred embodiment or



vol atile or non-volatile menory, solid state storage devices, magnetic
devices, etc. The processor 102 could include nore than one distinct
processi nyodewioezo4f or exanple to handle different funcPCoss20motonéosst he
processing system 100. [057] Input device 106 receives input data 118 and
can include, for exanple, a keyboard, a pointer device such as a pen-Ilike
device or a nouse, audi o receiving device for voice controlled activation
such as a m crophone, data receiver or antenna such as a nodem or wreless
data adaptor, data acquisition card, etié-. Input data 118 could conme from
di fferent sources, for exanple keyboard instructions in conjunction with
data received via a network. Qutput device 108 produces or generates output
data 120 amebodémenits)@h thaefigufas ineorpomlee (o Alustr&PFareefiagexahpldembblifmeh) Whi ch

case output. data 120 is visual, a printer in which case output data 120 is
print ed, p;&‘li‘?cff:{erelnf)‘? IERCTAIS 12E %%@sd%m fmeap%ﬁrﬂi“ﬁHMF‘hé@ﬁb’@ﬁent adaptor, a
data transmtter or antenna such as a nodem or wrel ess network adaptor,
etc.. Qutput data 120 could be distinct and derived fromdifferent output
devi ces, flOPOlexanpiigular smergimenticapbaipasrdaising s ireessing exsinunstekanplaiof h dat a
transm gt 66hit0isPHBGhR g A BSHEuGRk! ﬁine}fa'r&}é’ss%??tn%/s%% P& n%en%all?r]ncludes.at
interpretation of the dat a output, on, for exdnhple, a nitor or using a
printer. TRt stoPragRssaiePicer pracesyrgubieorapiyralityrahpodcesiatsamemotynfas aeitason
Storage deqramli UeyBYAPE iy o Tl bie o B0 I el TR ST b Sy ot em
100 is ad‘@olmbfihnsal ]Jlﬁwhdemailmmbc{dfrmmmiﬂpnnddvoceuem&h@ begud RRvRBd0®Eould

retrieved from via wired or wirel.ess co ni cat i neans, the at |east one
dat abase 1bf683r§8918?ie¥1ﬁ% ‘%%ﬁ’ﬁt?’%gcfgﬁ a~§rﬁr‘?eC mrﬁ}]eePrP&‘SS‘?ril‘irzc‘W_ﬁ g fhegRiPsRs ey
and/ or 19 rsghtems] 00QbTO!B iof Aidre Perbem® aEVitR efR eREASIS iR 1121Q81d0Mda PCT
peri pher al conﬁégents that nmay serve a specialised purpose. The processor
\ pélgl ?1

102 recei Cact %ﬁ?sra%“e%/sﬁ?f&%e tratcs Wighirmhouspuet lgest oee daiggsands can
di splay prgessed presetd STIRMm&hHeN09WhPYE atPromUs Shent¥y ldtev:jl;é, %ﬁ&f@giel?m

device 108. Mbre than one input device 106 "and/or output device can be
provi ded. Volatidheunep-pelaile presedrsat whid tskpéa stprige gevicess siaguetsydevions, X060 Fhy be

any form Qfiocessor 102 could include more than one distinct processing device, for example to

15 handle different functions within the processing system 100.

[057] Input device 106 receives input data 118 and can include, for example, a keyboard,

a pointer device such as a pen-like device or a mouse, audio receiving device for voice
controlled activation such as a microphone, data receiver or antenna such as a modem or

20  wireless data adaptor, data acquisition card, etc.. Input data 118 could come from different
sources, for example keyboard instructions in conjunction with data received via a network.
Output device 108 produces or generates output data 120 and can include, for example, a
display device or monitor in which case output data 120 is visual, a printer in which case
output data 120 is printed, a port for example a USB port, a peripheral component adaptor,

25 a data transmitter or antenna such as a modem or wireless network adaptor, etc.. Output
data 120 could be distinct and derived from different output devices, for example a visual
display on a monitor in conjunction with data transmitted to a network. A user could view

~ data output, or an interpretation of the data output, on, for example, a monitor or using a
printer. The storage device 114 can be any form of data or information storage means, for

30 example, volatile or non-volatile memory, solid state storage devices, magnetic devices,

etc..



term nal, server, specialised hardware, or the like. [059] Referring to
Figure 2 there is shown a flow chart illustrating a nmethod of determ ning
an opti mavorouwie7ivet ween a first and second | ocation. [ @6@]sGkenopasovscul ar,
at step 210, the nethod includes, in the processing system obtaining input
data indicative of the first and second |ocation. At step 220, the nethod

i ncludes, in the processing system obtaining real tinme traffic data. At
step 230, the nethod includes, in the processing system generating
predicted traffic congestion data usinglithe real tine traffic data and
historical traffic data. At step 240, the nethod includes, determ ning,
froma plurality of potential routes between the first and second | ocation,
an optimal route for a conmuter travelling between the first and second

| ocati on based _upon the predicted traffic congestion data [061] By

cal cul at i n§P&hér P dhcPrgessingrsysteme Hi9gis sadppypd i g W8 tanor BEgrmefiereta baaf f i ¢

data and Rigtoh eﬁﬁyortrétﬁwédcfr&ﬁ,to g&% V@fe{(rlncrrew@&gs'é r BB dRhl IR InEAULR £3khsPe

determ ned for the conmuter. w1 be appreciated fromabove that a
processi n@ngyigtabapecldh /s ribe ingheePry dP4.d elther intenfaery 1 5 moyt dllesl wireditard/bet ween

a firstsa ' , | [ r ' '
cont 1 gu od Tar Spfmp AER e BRI it 1, BUTRRPEALRHERGN b
| ocat i on; mytsaive arspedialisedrputpose. fThe pobatsaor ereceites ipptradiats e itpnaddta £18

congestion.d sin he, real. time traffic,.data, and historical traffic
data; and thjaeft%@?}rﬁpe ne. q?ér i %anpci‘sﬁ’ﬁagl RPSPSSSH Tpbite it ‘?‘Q?fr%lmuézo %gﬁ%ﬁ%ﬁ%%@ first
and secondutpocdeticn 10&n M@t i@l ofi©iipat Herica 10O ahdbe butblit@lide 1 bet yeen t he
first and second._| gcation based on the predicted traffic_congestion data.
It will b@r%%ﬁe& Q’Pla%‘ ‘?%%RPIW%EC@Q?F 1 IéfﬁE%Sélﬁg potem sl 09 mpabe @nf &orm Af s
enbodi p@ntterndifdIbrvkt, spéchdlis@] BRIPAe aRRELEGeat ed from above that a conputer
program product can be provided which can configure a processing system

such as processing system 100, to determ ne an optinmal route between a

first and (§eq0Rdd@eRkd Waurk M RAL 16 Whdtn 4 N LAkstRHAST AR QAYEL can

i ncl ude executabl e instructions which when executed in a processing system
conf i gur e detsamipingraplinmgl wyptsthetween a fogitand sedonpistcatdat a i ndi cati ve of the
first and
15 [060] In particular, at step 210, the method includes, in the processing system, obtaining
input data indicative of the first and second location. At step 220, the method includes, in
the processing system, obtaining real time traffic data. At step 230, the method includes, in
the processing system, generating predicted traffic congestion data using the real time
traffic data and historical traffic data. At step 240, the method includes, determining, from
20  a plurality of potential routes between the first and second location, an optimal route for a
commuter travelling between the first and second location based upon the predicted traffic

congestion data

[061] By calculating the predicted traffic congestion using both real time traffic data and

25 historical traffic data, a more accurate optimal route can be determined for the commuter.

[062] It will be appreciated from above that a processing system can be provided for
determining an optimal route between a first and second location. In particular, the
processing system is configured to: obtain input data indicative of the first and second
30 location; obtain real time traffic data; generate predicted traffic congestion data using the

real time traffic data and historical traffic data; and determine, from a plurality of potential



second | ocation; obtain real tinme traffic data; generate predicted traffic
congestion data using the real tine traffic data and historical traffic
dat a; andwvdevsvmwrive, froma plurality of potential rout@sTisezowmnoiohe first
and second | ocation, an optimal route for a conmuter travelling between the
first and second | ocation based upon the predicted traffic congestion data.
It will be appreciated that conputer program product may configure a
processi ng systemin accordance with processing system 100 for this

enbodi nent. [064] The conputer programiproduct can be provided in the form
of software. The software may be stored in a conputer readable nedium and
| oaded into the conputer, fromthe conputer readable nedium to all ow

execut i on.rodie€ BétEdEIhe FRAGRAI ScdRotdon AN BiEtingdl GBute @bt N5 @n@fer GATNNELT
program recorded on it can be considered a conputer program product. [065]

The t er m "teb¥Rshites fiskarfagscenddogrtinn baged wreadthe eFedicied, B3 EE songesignydaia.df age or

Lransmi sl WRTidah PREALRERES 100 AR il fbddiGtions and/or data
to the conputer system 100 for éxecution and/ or processing. Exanpl es of

storage nedia include floppy disks, nagnetic tape, CD-ROM a hard disk
drive. & REb10f Lt 600 3k SAELLEN drom ApdRIRRE QUBHIGRL plodlin Roady EQIRLL e

readabl e card such as a car i Ke, suc
devi ces arpgovidgdewhizh can cexrfignaal protessing spstoneswhngy mysdseing k§femBOAnwd es of

transm ssi nedi a include radio or.infra-red,transm ssi.on channels as wel |
L 0 et weB RS B o 10 LR Ra s ol Sech R IR Rk s PESS R ne
| nt er net @rodraxhpasiidtiScah iedliudh exgo@atil@idstriidtidns Whihiviies casdhtddihrpredesang -
recorded on VEbsi{es g@ﬂ t he Like.%OGG] g@ferrin to Fggure 3 there is
Shown & 1 GRUET GRAPEEF SRR PSS PAmYSFmal: SRAMpIEUOBY (RgicaPibt 06 fcliBt Afhat i on
syst emd Orse€lti ab&uiBh:NEbtAR ORt hdiB kraffRUERa; PELVWRERNpRdit el Star@N dofRERAddata
| ocation. In particular the systemincludes a real-tinme traffic data system
310 in datUgingdhissli g Fafic dpieiand histosicel tfidodtie ond dprepriasi feam e mlusglsy e 320
whi ch i s 'ﬂ%teﬂﬁ&laroﬁ@mWeE@ttﬂeoﬁrsV‘”aﬁ&1s&oﬁ@%c@ti&{,%Qﬁ)ﬁhﬁg rGHS¥GY cdiifinfepPut
processing systemis in data communication wth the conmuter |nter¥ace
devi ce 370ravelling between the first and second location based upon the predicted traffic congestion

data. It will be appreciated that computer program product may configure a processing

15 system in accordance with processing system 100 for this embodiment.

[064] The computer program product can be provided in the form of software. The
software may be stored in a computer readable medium, and loaded into the computer,
from the computer readable medium, to allow execution. A computer readable medium
20 having such software or computer program recorded on it can be considered a computer

program product.

[065] The term "computer readable medium" as used herein refers to any storage or
transmission medium that participates in providing instructions and/or data to the computer
25 system 100 for execution and/or processing. Examples of storage media include floppy
disks, magnetic tape, CD-ROM, a hard disk drive, a ROM or integrated circuit, a magneto-
optical disk, or a computer readable card such as a PCMCIA card and the like, whether or
not such devices are internal or external of the processing system 100. Examples of
transmission media include radio or infra-red transmission channels as well as a network
30 connection to another computer or networked device, and the Internet or Intranets

including e-mail transmissions and information recorded on Websites and the like.



[067] More specifically, the real-tinme traffic data system 310 i ncludes a
plurality of traffic sensors 312 for sensing traffic conditions throughout
a road neveanlo/10v¥| st the traffic sensors 312 can be t pagiSGzamnabowsaf fic
sensors that are positioned adjacent roads upon the road network, other
forms of sensors can al so be used such as video sensors or traffic reports
whi ch may be collected via radio of simlar means. [068] The real tine
traffic conditions 316 sensed by the traffic sensors 312 are transferred to
areal time traffic data collector 31418hich can be provided in the form of
a processing systemsimlar to processing system 100. The real tine traffic
data coll ector 314 processes the sensed traffic conditions 316 to generate
real tinme traffic data 318 which is suitable for predicting traffic

congestion, The real tine traffic data collector 314 may process the sensed
measur emenf@lbRefeang énEigres 31here és shaver aifwretivedl lerys dingroa fedn stralas
traffic vopuR rdufd¥@iddin8os REGGn fOF ddbndifdh QﬁtOPQﬁ?PIfou@ ﬁe?\%efn' £k P"
incident such as a traffic accident. If alternate forns of sensors 312,
such as visgeraddegntipas Inpartipelpnipe syeigmtiocldédser repheme ¢raffia date systeat Bil@ in

condi tionsy,, t I r Lt . : Vit al il
Crarti ¢ dars SofpihPein PRt PRoRRROR SRRECERTESR 3 Rl IR | oo
As shown icamEiuginagor8 withheerqueaprobessimgt systefni Thelabvwe pedckssdtgosys@indist madwd er s

the real tine traffic.data 318 to the traffic congestion prediction system
320 and oﬁ?%&fﬁabor{W{%ﬁiﬁﬁﬁf)W%d‘é@ 5 GWS‘?Z% 340. Wilst the real tine

traffic data 318 nay be forwarded directly to the route processing system
340 by th in an alternate form the

al time traffic data.collector 314, r
traffic cgﬂé—@sM‘Hﬁ_SB?“é‘irﬁ%‘f/i Bi %?@%‘?%C 18y Hermad! Gipduer ity oand
forwar g t heffiegdnsérs M2 tb@fdnbing Akl 3diididhs RRubiit @ BEPGESIDHOOVENRIEM
340.[070] The traffic congestron prediction system 320 can be provided in

t he form R sPiEedld ¢y bsypdisional feaifiasenpers b e mesidgnseadies@n roafhaper af f i ¢
congest i oy PrAFInelodn o FG s Qerdsrs g@yrg LR Wi gt ori cal
traffic dat algasg_géjo ‘i ncl uﬁ?qr?g hfsﬁq‘t E)Src{&ggl%taoreg)fg e h%?gkcggﬁgsgﬁdﬁa@%%d

net wor k daereyiaydi@soay bredolidétedyvie oztlo netimdrkmebasa 352 i ndi cative of the road
networ k. The road network database 350 includes road network data

15 [068] The real time traffic conditions 316 sensed by the traffic sensors 312 are transferred
to a real time traffic data collector 314 which can be provided in the form of a processing
system similar to processing system 100. The real time traffic data collector 314 processes
the sensed traffic conditions 316 to generate real time traffic data 318 which is suitable for
predicting traffic congestion. The real time traffic data collector 314 may process the

20 sensed measurements by the sensors 312 to determine meaningful values such as traffic
volume, travelling speed, or an indication of a traffic jam or incident such as a traffic
accident. If alternate forms of sensors 312, such as video cameras are being used to
determine real time traffic conditions, then video recognition can be performed by the real
time traffic data collector 314 to extract or determine the relevant data.

25
[069] As shown in Figure 3, the real time traffic data collector 314 transfers the real time
traffic data 318 to the traffic congestion prediction system 320 and optionally the route
processing system 340. Whilst the real time traffic data 318 may be forwarded directly to
the route processing system 340 by the real time traffic data collector 314, in an alternate

30 form, the traffic congestion prediction system 320 may act as an intermediary and forward

the real time traffic data 318 to the route processing system 340.



352 indicative of the geography of the road network, such as the distance
of roads in the road network. It wll be appreciated that one or nore
processi yoOY®MP4 such as processing system 100, nm)' Po@/Sgremwiod@dst o host
the historical traffic database 330 and the road network database 350
separately to the traffic congestion prediction system 320, however, this
is not essential. [071] The traffic congestion prediction system 320 uses
the real time traffic data 31S, historical traffic data 332 fromthe
historical traffic database 330, and r@ad network data 352 fromthe road
net wor k dat abase 350 to calculate predicted traffic congestion data 324.
The predicted traffic congestion data 324 calculated by the traffic
congestion prediction system 320 can be tenporarily stored by the traffic
congestion predictiqn system 320 until requested by the rou rocessi ng
syst em 340Y6Hcdbariradit chrgestianupiadicoquaxstens 230 jcan e cepvide 11h§1€‘\/\ﬁ%FIF1 Pfed

expl ai ned ﬁr&eg@ﬁoesygﬁﬁ?éukh Q@ﬂn@&‘:smﬂ@ CRednb GoP 18 'tl‘éféfc%ohgéﬁgﬁ greﬁ.gﬂgr? Sjstpp data

324 has been determne the real "tinme traffic e stored in
the hi st o284 in daifoommemicalion B30 histrial waffie ddiabasefit0undudinafhfijterical

conges t5 o Qraﬁ?vﬂ Q!at%l NS Ei 037 ?JadT&?WB&uaﬁa&r 9 Cﬁ% S1'naﬁdﬁ¥ Srttvgcinnétz\‘apoﬂ? %tabgﬂ

provided in orm o processi ng cessing system 100.

The rout e ipdicatios oI thy rsa}t‘smeewmikﬂ)ha B)ad metd@ﬂadmimsmmmmthudn road hethEk data

hi storical,Lraf.fic d abgse he road at abase

optional | y°& % %%&VFS hed%tefgrﬁlg bfs%‘ﬁ IO ‘Zﬁﬁwg o?‘écé arsgré tST‘?e aFPgdSS‘éZ'h%f a

financi al - reis hetwoekir It edillabe rdp{iﬂcihwm Sa@ e taRembRap®cybing Nsykiase siidads t ol | s
the route processing system 340

d d,
mmy bo 5 SERAI AL BT S i Ve gl RV PER oHFR AE G R B RS

SEr Ver 1(Pr Q6L fétharks Mahieut \WsD GhpSiees ﬁn@Qﬁ@ﬁ@'%&l@Q@tﬁﬁpreﬁﬁ%ﬂ%%teﬁlm@ i's not
essential .[073] As will be discusséd in nore detail in relation to Figure

4, when arlilOEYﬁY‘?rn*ﬁqlSl?BtheésePBﬂuest 372 is transferred by the commuter
interface device 370 and received by the route processing system 340, the
route processing system 340 can use the predicted traffic congestion data
324. the rl8&d Hg@mfﬂkc dengast®B prédictinnt yetepodD ness oy keall litnelhisedfic 35@, 3118he

historical traffic data 332 from the historical traffic database 330, and road network data

15 352 from the road network database 350 to calculate predicted traffic congestion data 324.
The predicted traffic congestion data 324 calculated by the traffic congestion prediction
system 320 can be temporarily stored by the traffic congestion prediction system 320 until
requested by the route processing system 340 once an optimal route request 372 is received,
as will be explained in more detail below. Once the predicted traffic congestion data 324

20 has been determined, the real time traffic data 318 can be stored in the historical traffic
database 330 to help predict future traffic congestion conditions.

[072] The route processing system 340 can be provided in the form of a processing
system, such as processing system 100. The route processing system 340 is in data
25 communication with the historical traffic database 330, the road network database 350, and
optionally a road toll database 360 which stores road toll data 362 of a financial cost
incurred at road tolls and the roads which these road tolls are incurred upon. As previously
discussed, the route processing system 340 may be a separate processing system which
communicates with a database server processing system which stores these databases,

30 however, this is not essential.



historical traffic data 332 fromthe historical traffic database 330 and
optionally the road toll data 362 fromthe road toll database 360 to

det er mi newe plumadouty of routes froma first |ocation t@eca/Ssecondodvdcati on
in the road network and associ ated wei ghts for each route. As will be
appreci ated and al so di scussed in nore detail below, a nunber of different
wei ghts can be used to assess the optimal route, such as the predicted
travel tinme, the predicted distance travelled, or the predicted fuel
consunption consunmed for each avail able5sroute. [074] The route processing
system 340 perfornms a conparison of the cal cul ated wei ghts for each route
to determne the optiml route associated with the nost favourable weight.

Upon det erngi3)i mg willeoeO@bdubR ih bhr@dethilh felitof (& FRGES S, WiknSMSIRIMaB Alite
generates optinal route data 342 indicative of t he optimal route fromthe

first | ocdBqUsH ¥g it Hansseresrhy theeemmpier inferéace gevipap7q @mrécqa*eﬁdd)ysthe IQWe t hen
transferregode@ide W@emel RUE' fRE&siHE8 Wy GEm3TL ca{nOZé] thENGre GORAYESfc

interface device 370 is in data conmuni éation Wwth the route processing
syst em 34@ongriséort darfniterthe madrfetivak detpi 358 {8710 thesrogénetwallf gatabaspBF0,ghe
processs n e‘.F&P “lhb &ﬁ?ﬁ) P essi ng
syst emft P%KS% Hj&fﬁ%l{ﬁ& gsf)mé? édiél\%ﬁoglggl I cﬂg?tgﬁgglﬁ%&?ﬁgaa ﬁétgﬁgh}pﬂje rIE)’%el ess
conmuni cattolbdatméﬁﬁvfnom ﬂwhlrdwslttolﬂ Idaahmcrﬁﬁﬂ e detteranined a;plumﬁW d)ﬂreuueofrdmmﬁmr k.

The commuter er ace, fdevi ce t functi ona ture to that
of the or deaual A SPBRLIRIE in (8 Tatdier P apn Yo sl B e Abe

commut er IWIIldbl’efaﬁpxec;lde\ilaﬁ@ al3d Qist\s@Einendt ldycambemws aalnBér dﬂmyfsererﬁlwﬁgme to

al | ow ease o I|t [ 076 TQ connub nterface device 370 includes a

GPS uni t % L PSEENG RRHTBY FREE efuC ¢ pEdictrd\iravel 870, the DiREEEHi ne a

currento | Qesdnce fravdllel N teOsroUERA fdente&fsﬁxﬁg@mﬁ&vlg&ﬁe@fzpmﬁradadamésfo&@e
commuter. As will be discussed in nore detail in relation to Fi gure 4, when

the optimal route request 372 is generated by the conmuter interfacedevice

370, the GofquUMht (A8 pfRlss ARl R0 RGN & Etho ok bPERILRMARE Fdifs

commut er |nterface device 370°which i's t used as an I n catlon %
first | ocdeienh rfuy 1] drbraicoimepemal onerdssncmtaievitls &1e376st (famurahkcl \Mdghta rrap

engine pr %%ﬂtcﬁér&ﬂliﬁ?h{e (%)Zl@llal route, the route processing system 340 generates optimal

15 route data 342 indicative of the optimal route from the first location to the second location.

The optimal route data 342 is then transferred to the commuter interface device 370.

[075] The commuter interface device 370 is in data communication with the route

processing system 340. The commuter interface device 370 is generally a mobile
20 processing system, such as a mobile telephone, mobile navigation processing system, PDA,

laptop, or similar device which is able to utilise a wireless communication network whilst

the commuter travels upon the road network. The commuter interface device has the same

functional architecture to that of the processing system 100, however, it will be appreciated

that the commuter interface device 370 is generally of a smaller physical size to allow ease
25  of mobility,

[076] The commuter interface device 370 includes a GPS unit 378 which allows the
commuter interface device 370 to determine a current location of the commuter interface
device 370, and thus the commuter. As will be discussed in more detail in relation to

30 Figure 4, when the optimal route request 372 is generated by the commuter interface



whi ch stores map presentation data indicative of the road network. The map
engi ne presentation unit 376 can use the optimal route data 342 in

conbi nat w0 20iofte73%he map presentati on data to generate @pTiSGRI10/000008
presentation data which is displayed to the commuter. In a preferable form
the map presentation data is stored in the formof visual pictures

i ndi cative of a road map which can be adjusted with the optinmal route data
to highlight the optinmal route to the comuter. However, as wll be
appreciated, this is not essential andighat textual or audio presentation
medi uns are al so possible by the conmuter interface device. [078] The
comuter interface device 370 can additionally include an input device to

al | ow t he gusies 3v@ thodirsatt Bhe caLeaathilOgatdudRnt GPS (boRbE deMd &indfiet he
comut er interface device may include a keyboar a touch screen, or

d
sinilar otMeFadedsvice A4 Whish S themissd As amigdication ofithe firsplocalingr eci at ed t hat
other fornms of input device, such as voice recognition, are possible for
the commuter interface device 370 to deternine the second |ocation. [079]
It will bé0apphaerameyter irierfachdedpr 3 1edan innlnde awer engineapresntaggs tein3 300
depi cted b GHEe 00 $a0. Dol SLARHUS] %A ALET RULES REOGESOLAGSYStem
architecture, erein 4 p uréf|ty of processing systens are in
comuni caprsentyticn wne 300 camues thetoptimal rodtiodeneld? jpagohibinatian widr theansp of t he

o ocessi ng SeUPE S s 80as CRLEY Ay PR eroR e SR S Bl %ea
time traf fbonmhedrancopleteine (@ hetth® presdntdion clange stokeninphre thirsit dfoRsay st em

320, the historical traffic database 330, the road_ network database 350,
the road PHYCHRERBHEEO GGPa‘gHHPd ‘gh‘éanr %P@ui}?cgévé@sq‘]ﬁQ%?%]t O3 &an be

provi degl assh@ighd 8 loBrMALLARSHLNBe SHEheRT. e %s KA B8 SphR6iasY Sthes 18P-
However, it is preferable that multiple conputer processing systens, such
as proces$rs§ptiayad gt epbnal e andigguesentgtisromadimes asalionrgssible by dheeanamuenat i on
syst em 300,59, 2%eli@e | NCrease processing performance of each portion of the
system [080] Referring to Figure 4 there is shown a flow chart illustrating
a nore detailed exanple of a nethod of determ ning an optimal route between

a first aq&ﬁeﬁﬂ@%ohﬁ)ﬁﬁérl Blttface device 370 can additionally include an input device to

15 allow the user to indicate the second location. The input device of the commuter interface
device may include a keyboard, a touch screen, or similar other input devices. However,
again it will be appreciated that other forms of input device, such as voice recognition, are

possible for the commuter interface device 370 to determine the second location.

20 [079] Tt will be appreciated that the optimal route determination system 300 depicted in
Figure 300 can be formed using a distributed processing system architecture, wherein a
plurality of processing systems are in communication via one or more networks. However,
particular portions of the optimal route determination system 300 may be provided using a
single processing system, such as processing system 100. For example, the real time traffic

25 data collector 314, the traffic congestion prediction system 320, the historical traffic
database 330, the road network database 350, the road toll database 360, and/or the route
processing system 340 can be provided as a single processing system, such as processing
system 100. However, it is preferable that multiple computer processing systems, such as
processing system 100, are used to form the optimal route determination system 300 so as

30 to increase processing performance of each portion of the system.



[081] In particular at step 405, the method 400 includes the real tine
traffic sensors 312 sensing real tine traffic conditions 316 upon the road
net wor k. we 2digomysed, the neasurenents col |l ected by thecrrsakéiomosensor s
312 may not be in a discernable formfor use in predicting traffic
congestion and therefore may require analysis. [082] At step 410, the real
time traffic sensors 312 forward the real tinme traffic conditions 316 to
the real tinme traffic data collector 314. [083] At step 415, the traffic
data coll ector 314 anal yses the real tilfre traffic conditions 316 in order
to extract real tinme traffic data 318. For exanple, this may include

anal ysing the time intervals between two sensed cars travelling over a

wei ght sersgy] Refdgherdimgra 45 predisofhotiiea flodf thk: IALEhdIgONdrY dRfailed
alternatively, anaIyS|s of the video data may be perforned in order to

det er ni ne &ABPYECAR Preghod ol dgtermingeran OpGmplirEte bspwesn aifigiapd sqcond topatign.
acci dent or incident upon a particular portion of the road network. As the

system 300 includes a plurality of traffic sensors 312, the real tine
traffic ddP&llcdn P@@F‘éiﬁr F1MepcHlS) getrsetig 400p1h@1uc1¢83th¢ real tomdiaffiosessayéi2 a r oad

networ ks T0RLA! Lo rhdIEraftR! BortBork OMLEAEH el LR, | dEnblchicaf gD data

indicative o ocati on upon the road ne I af
condi ti on%@iﬁemﬁm@lh&tedﬁyepe d&0ic seﬂaerst3r1 aftrfalymodhet m acdibdesmblrrfodd forfuse war ds

t he real 1nanm Qg£33§18 to e trafklc co estion predict server 320
Ph t8 POCess] 8' USPEMeIAEE 2195t he event that the rea

and optiona
time traffic data coIIector 314 does not forward the real- tinme traffic data

318 to th ute rocessin ste 340, i_nt ernedi ar roceSS|n system
such as tﬁgg‘t r fftfS 4§§’n‘§‘é eH Hlsﬁﬁ$§%’qs§%ﬁ"@ﬁ4 @ﬁeealﬁw ‘ﬁ‘iffé(iﬁoéfh YBal time
traffigodat1g (She réDkindcatatfic &iLcdRc@EI RN M ning an optimal route between the
first and second | ocation. [085] At step 425, the traffic congestion

predict server 320 calcul ates the predicted traffic congestion data 324

using di e (peal A 415aﬁ1fe't&fﬁ@haa%a#m?' %h%mg%' tﬁeriaefaf fihor ed

i nt he hlstorlcal traffic dat abase 330, and netmor ata 3 g stored in
t he road ridfvimpidertn edirasteregdgiime traffic data 318. For example, this may include analysing

the time intervals between two sensed cars travelling over a weight sensor to determine a
15 speed of the traffic. Additionally or alternatively, analysis of the video data may be
performed in order to determine the traffic speed, traffic volume, or an indication of an
accident or incident upon a particular portion of the road network. As the system 300
includes a plurality of traffic sensors 312, the real time traffic data collector 314 collects
multiple traffic conditions over a road network. Therefore, the data 316 collected can
20 include identification data indicative of the location upon the road network of the sensed

traffic conditions 316.

[084] At step 420, the traffic data collector 314 forwards the real time traffic data 318 to
the traffic congestion predict server 320 and optionally the route processing system 340. In
25 the event that the real time traffic data collector 314 does not forward the real time traffic
data 318 to the route processing system 340, an intermediary processing system, such as
the traffic congestion prediction system 320, may predict real time traffic data 318 for later

use in determining an optimal route between the first and second location.

30 [085] Atstep 425, the traffic congestion predict server 320 calculates the predicted traffic
congestion data 324 using the real time traffic data 318, historical traffic data 332 stored in



[086] Li a preferable form the traffic congestion prediction system 320
may determne a series of predicted traffic congestion datum 320 for

di screte wormeio/ror®aval s. In this manner, the series of pCe®icGeo®dtOARTfiC
congestion data 324 is tenporally dependent. The traffic congestion

predi ction system 320 may cal cul ate the predicted traffic congestion which
is expected in predetermned time intervals, such as ten minutes, for at

| east some of the road network, wherein the tenporally dependent predicted
traffic congestion data 324 is generatad-for a plurality of potential route
portions. For exanple, the traffic congestion prediction system 320 may
calculate that an estimate of two minutes of traffic congestion can be
experi encedle hiseyiehl tdtdc BahMREN38, did8id RAWBEL &4 380 $BEANE (ROIAL neRR & road
network in_ten mnutes into the future, and that ten mnutes of traffic
congest i orfjaéaéﬁseb’@()experi enced travelling between the sanme first and second
point in twenty mnutes in the future. Inthis form the estinmated future
traffic data 324 which is generated by the traffic congestion prediction
syst em 32008y Ibe peripreblatienh,ithe riféic fongesiddn predietioresystein Plenlayg taeintinaé f i ¢
congestio t £ : [ GM | in the future,. The | ength
of The. o sera Tretided REmRRbh Sl Rlikh T30 WBRer Do ity bcininia MiBet ac e an
est i mat i orth¢ seneequii predicteOueid bengpstindi date d24 iafeiporaigndppsidean That wafl24 has
been determ ned, the.real tinme_data 318 can be stored.in the histori.cal
traffic dactog%eﬁggl §’§gfcglf’b§’ﬂt‘e”§r’ 8@ mysalchlafLgh Pf@%?iseff%f@n%eéﬂ?’? Wﬁ}é’tlﬁ) | oop
over ti nme- expedicdrihlpesdetetfined imR ihtedals| Quch @f tbntrhities, F6:€at IQREREhe FEhd B84 €d and
processed b tge st em 300. [r088] At step 430, a commuter interface device
370 gener e{’te\é%or" SFEiCHathe FRreralygderspden redigied Jfatlie copeestien dgfa Petds i on
and a $@COoRferh@Eabd 9 Dlurdltg of PIBAHA ol R R AR ECFOCM EHIS e Fa¥icAHSLOIRLA Cal |y
generate the optimal route request 372 whilst the commuter Is travelling

al ong t he Rredigleyienid20 maverateaty Bayan esiiaagoahiioaningtey of seffichrongestion

devi ce of : L 0LEhS BGE h i.odj _of the
first and Jg@?gﬁ I OC%? idggéslsﬁ‘? ?\l&gﬁéelﬁa}/%l%ﬁ?(ﬁtgﬁaélh%ggg%gﬁ)t%@?gs%% Fot%atge%?rlﬁut er

i nt er f ace idéan wiauRy O1te e fhivrey et thetten odmtter ofitnéfiacongestiontal ocatpedmeed t he

commut er ttpavi-:lﬂgjg Bgt‘ix%elji 91% s];}n%%ﬂstla?lg %éciogcrl] pi01r1]1t Enhgwe(rjlp};[ An%%ltes in the future. In this
15 form, the estimated future traffic data 324 which is generated by the traffic congestion
prediction system 320 may be generated in the form of a series of predicted traffic
congestion datum 324 for particular time frames in the future. The length of the discrete
time intervals can be adjusted according to how accurate an estimation is required. Once
the predicted traffic congestion data 324 has been determined, the real time data 318 can

20  be stored in the historical traffic database 330.

[087] Step 405 through to steps 425 continue to loop over time as further real time traffic

conditions are sensed, collected and processed by the system 300.

o
tn

[088] At step 430, a commuter interface device 370 generates a optimal route request 372
indicative of a first location and a second location. The commuter interface device 372
may automatically generate the optimal route request 372 whilst the commuter is travelling
along the road network. Alternatively, the commuter may use the input device of the
commuter interface device 370 to indicate at least one of the first and second locations. In

30 omne form, the GPS unit 378 of the commuter interface device 370 can be queried to



route request 372. [089] At step 435. the commuter interface device 370
transfers the optimal route request 372 indicative of the first |ocation
and secomaOl2omardaw to t he route processing system 340. PTCHASGRONTINGOF
interface device 370 preferably transfers the optimal route request via a
wi rel ess network, such as a tel ecommunications network or the |ike. [090]
At step 440, the route processing system 340 determ nes possible routes

t hrough a road network whil st applying weights based upon the real tine
traffic data 318, the predicted traffi-a9congesti on data 324, the distance
of each possible route as indicated by the road network database 350 and
optionally road toll data 362 indicated by the road toll database 360. The
route procR&snie Systamdcheiestyihd bt es imlidtdithdlfrdio@fioR @8 BidRinfput es
t hrough the road network between the first and second | ocation, wherein
each det erRPREHUFE Y2 has an associ ated wei ght thereby indicating the
favourability of the respective route conpared to other possible routes
between the first and second | ocation. [091] At step 445, the route
processi nd08YstAdrfiep435 c Gapsamanitar heter vige a0 wensférs sheofptinted ryitaireghést y of
routes o0 goatern : e . : I at ed
Fespect] ve ey SRene g BE EREben BN A0 oRUlch PR BN AIBRRIAR e
used. For Brearmmineyteri mtepface ovieg 3Therofiehlhtiransfyrsbibe ioptitnal rmiteofeqaespett £d
travel ting. .l hi s, for the route having the | owest weight indicative of
t he IeastWﬁ?ﬂ?ﬁﬁgﬁpﬁéSﬁ§E§§ﬁ§8?gﬂnQ¥a¥ﬁ@SW%gPﬁfﬁyb d. In an alternate
exanpl e, the weight may be indi.cative of financial cost, wherein the cost
incurred i i ght ed according to fuel cons d whist travelling and

opt i onal | yO3He BrisRgD. P S0 BracesipcisFRc Al dsirgminie Prssdiomutcs dipath &

Agai n, 10 n rbhd Setwdst AMEEs appiAng Wi gnch Bridadufdacnk &Rt tAs Seshatad §idansi al
wei ght is determned to be the nost favoured route. In a further form the
wei ght  mayPreictet tpdicpongastion detaridd. the sissance @f eqghepassibletrnpterasindicaigd by t he

| Qwest di ShaR@ rbhAYelk@thstSs¢ APGHEAaRS o SolTBRA SERUOMERA b, [ B9 Fa by St oP

450, the route processing system transfers opfimal rout
database 360. The route processing system thereby determines a plurality of possible

routes through the road network between the first and second location, wherein each
15 determined route has an associated weight thereby indicating the favourability of the

respective route compared to other possible routes between the first and second location.

[091] At step 445, the route processing system 340 compares the associated weights of
the plurality of routes to determine the most favourable route based on the associated
20 respective weight. As has been discussed, numerous weight factors can be used. For
example, in one form, the weight may be in terms of expected travel time. In this form, the
route having the lowest weight indicative of the least travel time is selected as the most
favoured. In an alternate example, the weight may be indicative of financial cost, wherein
the cost incurred is weighted according to fuel consumed whist travelling and optionally
25  one or more road tolls incurred along the respective route. Again, in this instance, the route
having the least associated financial weight is determined to be the most favoured route. In
a further form, the weight may be in terms of distance travelled, wherein the route with the

lowest distance travelled us selected as the most favoured.

30 [092] At step 450, the route processing system 340 transfers optimal route data 342

indicative of the optimal route to the commuter interface device 370 via a communications



indicative of the optimal route to the comuter interface device 370 via a
communi cati onsnetwork, which is preferably a wireless network. In a

pr ef er ablwof2oromo7iohe optimal route data is transferred wca/SGhel ownoes ess
network such as a nobile tel econmunications network. In a specific form
the optimal route data 370 may be di ssem nated using various services such
as SM5, GPRS, G S or 3Gin various formats such as text, static or ani nmated
graphi cs and/or audio. [093] At step 455, the commuter interface device 370
interprets the optinmal route data 342-and presents the optinmal route data
342 to the commuter. The conmmuter interface device 370 may use the opti nal
route data 342 in association with the map engine presentation unit 376 to
gener at e nBEvdRE esidtH At prefdradRt A wiRlesPhasem atnl @ﬁtefeeabuéﬂﬁ)rﬁlo ML pRimaY keied he
comut er |nt erfac? device 370. In particular, section of a road map
stored by 9PRdS HRISTEIdiireths atelss AEIWOR wh@sembﬂawﬁ@ww@w RAVPEKL he
opt i mal r%ﬁ%p&ﬁﬁ@foﬁ'ﬂ tﬂlleg)thlgmouEer@até)Wd ﬂ%/bé QidlFnihflePudthS ¥loub %rfices
However, it w appreciated that other” forns of presentation, other

t han vi suélch %&M%&Péfﬁ IGES op3Giin matigup formtés srelpasetntl setipereamimated gophiohi t 376
may recei iRyBr aiiEid ent location of the commter interface device 370 from
the GPS unit 378 which can be presented sinultaneously. [094] In one
optional form a nunber of subsequent optinmal route requests 372 may be
transferr e, copnut er interface . devi to the ro rocessi ng
yot om 34005k 1 oeiPrieSe TR et SRRET o i, T (owsE hEBnlRE SpR S

manner, w3dhn aadm&ﬁquenmlatmpztl |rmib dlamme nbetﬁuesmmaﬁez Imetcbﬁmﬁiftﬁﬁh&dfa&@ the

route proce55| ng d%stem , Hnlt §7S %,b, Bél ed to determ ne
the new cUFFERE P JBEX P fOIetHB EhffufdR 340 Br pssecdattpny Vit By gnap Aoginge

parti cud arprefsaﬁmonsmsmmen@a@elm prefehkRioh QUUGSE BredefidatidhMto R Ednahker red
upon recei pt of a detect ed change_in the current position fromthe GPS unit

378 of t h&lcHasomenter yiefacy deviaes7Q dn paticulpn, 2 sertian ©of A seadi ep stefefby the
subseque ntrnd?Fétnbﬁ’i@ rds@HA RN RAUES [nFay Helm HBM e P& BRES, ﬁhﬁf’roﬂ%ocﬁte[ ﬁ%’lr}ﬁf ohf 1 Me

interval s eferrlngto Figure 5 there is shown a art
repr esent ﬁl’,kngg{JmQ:]trp@g ipfa visual form. However, it will be appreciated that other forms of

presentation, other than visual, are possible. Optionally, the map engine presentation unit
15 376 may receive a current. location of the commuter interface device 370 from the GPS

unit 378 which can be presented simultaneously.

[094] In one optional form, a number of subsequent optimal route requests 372 may be
transferred from the commuter interface device 370 to the route processing system 340
20  whilst the commuter travels along the road network, In this manner, when a subsequent
optimal route request 372 is transferred to the route processing system 340, the GPS unit
378 may be queried to determine the new current location of the commuter interface
device 370. In one particular form, subsequent optimal route requests 372 may be
transferred upon receipt of a detected change in the current position from the GPS unit 378
25 of the commuter interface device 370. In an alternative form, subsequent optimal route

requests 372 may be generated upon regular time intervals.

[095] Referring to Figure 5 there is shown a flowchart representing a method of
determining an optimal route based upon weights for a plurality of available paths between
30  afirst and second location. In particular, the method is based upon the Dijkstra algorithm

to solve the shortest path between two points on a map. Specifically, the road network can



determ ning an optiml route based upon weights for a plurality of
avai |l abl e paths between a first and second |ocation. In particular, the

met hod i swbasaxiorgyen the Dijkstra algorithmto sol ve t heC3lserowan009at h

bet ween two points on a map. Specifically, the road network canbe
represented as a graph with road junctions as vertices (also referred to as
nodes) and road segnents between the junctions being edges. The exanpl e

fl omchart determ nes the nost favourable path between the first |ocation,
that being the source node, and the se@dnd | ocation, that being the target
node. [096] It will be appreciated that the nethod 500 depicted in Figure 5
is a formof nmethod performed by the route processing system 340 to

det er ni ne Hehep@pdnkdtieds 4 apie widrrobd pineOBAELEseYertide®@alfo rEherddab ROGo8EY Ul i | | ses
a nunber of arlabI§§ for determining the optinmal route. In particular:

Node u i s TPHeSSEMEPEMEIRER EERFP e RePy Sdersi ﬁrh{eﬁéarﬁlélﬁ\ﬂ@f"%haﬂ fggranipes tse one of

the nei ghbgest fmuﬁgzéq)amtmeh@msmoea@onnﬁltaw%nlfo thSWHl nd, lemyeighy for
travelllng to node u fromthe source node; Time[u] is the travel time for

travel | i ngPeoRdaY bging thipkggenasisur ce node; Prev[u] is a node previously
travelled in order to reach node u; sunfu, v] is the weight for travelling
fromnode u to node v; tine[u, v] is the travel tine for travelling from
node u to [A%ee Iywill ‘&l&lﬁ[prﬁ]mait%l thétehe mathefl 509 depitod irt Figwrel5 is adotoofundiéod fr om

t he sourc t T enparary variabl.e_ t tore the
ravel o meipafed pOACTRRE biEeGIE it 38 1 SRRRREY diCPRBRiOmbR Foohs
Referringcmuumhernethod 500 depicted in- Flgure 5, at step 505, the nethod

includes initialising Sunfu] and Tinme[u] and Prev[u] to equal null for each

node in the network to equal infinity. It will be appreciated by those

ski |l edoi royhe Taeimdtivat 500 aiilisds tyhuader GRREEBIE] 5r BekmBRinERE Gl 6td Yn

repr esent ed using a processing system However, a |arge nunber or
particular:

* Node u is the current node being analysed in the network;
* Node v is one of the neighbouring nodes to node u in the network
* Sumfu] is the weight for travelling to node u from the source node;
15 * Time[u] is the travel time for travelling to node u from the source node;
® Prev[u] is a node previously travelled in order to reach node u;
¢ sumfu, v] is the weight for travelling from node u to node v;
* time(u, v] is the travel time for travelling from node u to node v;
*  Sum][v] is the travel time for travelling to node v from the source node;
20 * Alternative Sum([v] is a temporary variable to store the travel time for travelling

between node v from the source node.

[098] Referring to the method 500 depicted in Figure 5, at step 503, the method includes
initialising Sum([u] and Time[u] and Prev[u] to equal null for each node in the network to
25 equal infinity. It will be appreciated by those skilled in the art that infinity can generally
not be mathematically represented using a processing system. However, a large number or
the largest possible number available which can be represented by processing system can

be used as an equivalent to represent such a value.

30 [099] At step 510, the method includes setting Sum[source] and Time[source] to 0. This

step essentially sets where the first location, or the source node, is in the network.



t he | argest possi bl e nunber avail able which can be represented by
processi ng system can be used as an equivalent to represent such a val ue.

[ 099] At wOep10B@394t he et hod i ncl udes setting Sunf sour ®€f/S&aaomMoeves sour cel
to 0. This step essentially sets where the first |ocation, or the source
node, is in the network.[0100] At step 515, the nethod includes placing al
nodes into a queue. The queue may be represented in the formof an array or
simlar type data structure in the processing system [0101] At step 520,
the nethod includes sorting the queue-py-Suni]. Thus, upon a first
iteration the source node will have the snmallest Sunfu] due to being set to
zero whilst the remaining nodes being set infinity or simlar. [0102] At
step 525, the nethod includes renoving node u fromthe queue with the

smal | est Suqb Upon the first iteration, the source node is renoved from
the queue 0081 @dpierrldtiapmstied indslerplopiaa 2l dodssnindsaufpe (TS AURHSABANYS s t he

target nodgresehicdafife lﬂor‘rrﬁoftalﬂ%rr%ﬁ[)ﬂﬁﬁulﬂxot?ﬁe &dt?smicﬁﬁe RO P@céé@ﬁ%ts&ﬁgﬁl the

nmet hod proceeds to step 565. OGtherw se node u Is not the target node,
t he net hod proceeds to step 535. Step 530 ensures that once the target node

isr eaeﬂheﬂ gte SI g Orﬁéth&hﬁlc{ﬁﬁwg’o%ﬁé) S(Ieo g?tﬁllsﬂ:ﬁ? ’Iﬁxﬁ% hJIplaﬁsa. RSEN

found suc t an any o avar equired to be
per f or ned Jte{aﬂmmdﬂe sﬁmrcstnefbe #8bhavehiee mal]reacSumi@ll dae® h&tétcESletﬁomerrgWhﬂst the
nelghbourlqgﬂnode S@Qmoselg}%pbours node u whi ch has not been anal ysed. As
wll be appreC| £ B St 6 éWH 560, steps 540 to 555 are repeated
for all nelghbourlng nodes [0105] At step 540, the nethod includes reading

For ¢ ho whttht beieRaeh HOMENEE BRAE! FEPREEASNEh RERUA: Heie R FoRaehe] o]

whi ch tghe saifutpen the fﬁsmefaheﬁi thOsRkFdeinéBe lreMOER ftbm H3kRBle. AS shown in
Figure 5, a concurrent set of steps, that being steps 575, 5SO and 585 are

performed whilst the nmethod is being perfornmed. As di scussed above, real

tine data[@kdiag seerstzon&l@kﬂemoa%@eﬂqmeg%aﬁgme ulqg %qu%@ﬂnod@nﬁn%hpﬁ? over

time. At step 575, real time traffic data s collecte tep 580 he
met hod i néheuideast dedeetier the seponhocplienli G atethodapioresds to step 565. Otherwise, if

node u is not the target node, the method proceeds to step 535. Step 530 ensures that once
15 the target node is reached upon execution of the method 600, the optimal path has been

found such that analysis of any other available paths is not required to be performed.

[0104] At step 535, the method includes determining a neighbouring node v which
neighbours node u which has not been analysed. As will be appreciated from steps 535 and
20 560, steps 540 to 555 are repeated for all neighbouring nodes.

[0105] At step 540, the method includes reading the reading sum[u, v] and time[u, v]
based upon Time[u]. This step allows for the weight between node u and v to be

determined at the time, Time[u], which the commuter is expected to arrive at node u.

[0106] As shown in Figure 5, a concurrent set of steps, that being steps 575, 580, and 585
are performed whilst the method is being performed. As discussed above, real time data
318 is continually sensed, collected, processed, and stored over time. At step 575, real time
traffic data is collected. At step 580, the method includes determining the predicted traffic
30 congestion data 324 using the real time data 318 and historical data. At step 585, the

method includes storing in a database, sum[u,v] and time[u, v] for every pair of



congestion data 324 using the real tinme data 318 and historical data. At
step 585, the nethod includes storing in a database, sunfu,v] and tine[u,
v] for ewsoyomeaior3sef nei ghbouri ng nodes u and v in the necwsckofo®poomwhe
future. Therefore, at step 540, the database is queried to return the

val ues of sunfu, v] and tine[u, v] based upon Tine[u]. [0107] At step 545,
t he method includes calculating Alternate Suniv] by summ ng Sunfu] and
sunfu, v]. At step 550, the nethod determ nes whether Alternate Sunfv] is
| ess that Sunfv]. If this condition is23atisfied, a new portion of an
optimal path has been determ ned such that the nethod proceeds to step 555
where Sunfv] is set to Alternate Sunfv], the Tine[v] is set to the

summat i on mefghBourdigihodRN@ irdne iy ,me\/]letwafkdfd?rtﬁc\z’ [fitdarel srhs@ror& OatN@EL 540, thiovever,
in the event that Alternate Sunj is naot |ess than v] t hen node v is

not part CGREPES IHEHSHiTE o eHiR @ea‘t’ﬁ](’:leﬁ of sugherdgnd 1@2@‘8]/] @ﬁ%‘b‘lﬂcﬁér%miod
reaches step 560, the nethod determ nes whether all nei ghbouring nodes,

node v, have been anal ysed. If there are nore nei ghbouring nodes, node v,
to be anallJk¥d Atsterdrs, de mednd insbules calodating Altareate Swralviby Merdmingt Swmis] back

to steps 540y @gﬁgﬁ vmost agﬁsl ;: ?ﬂ&ﬂb’& 481 Aeun QeAly ésﬁ‘aﬂﬂgy§?g s ifag ough

steps 540 to e event t at a ne| ouri es of node
u have beénmdnhfbsdondihien maﬁs@dd,rﬁrmemisorbatdm (t}x!irrsnipzphﬁmoeesmdanmhed a new

current n iLn the n.t met hod nii nues
o execut aodt BRL3RAALYEEE I 168 oAU MR comBT i Alelals "Lty 530,
t he net hodisefvdisricnes thmfmhfmmtmhhemué[npaﬁd titmd&l, beiang P@é@‘lf])/lsfﬁd&tormﬁe(;lu, i's

t he target_ node, erein successf ul term t he net ho

pr oceeds %%O‘Xéetvg’p g 816 eVARL @‘g 1‘%’8%‘3%8"@" rﬂétnr%gesf H@P[ﬁ‘é@vbé}ﬁér@@m’dst@é

opti maio pqiahobmetdpaﬁﬁjﬁjuf@gmahglgﬁkggd Prev[] to determ ne Prevfu] at each node
of the optimal path such as to determne a |ist of nodes which formthe

optimal path. [0110] At step 570, the nethod includes determning the
opti mal pabiog RS0t ddod! sdn&f s &gd%%oaflﬂe%@chw' gélémnr?éé”[v%ﬂleplﬁﬂ s't

w || be appreciated that the nethod 500 can be used for weights suc
t ot al neighbouring nodes, node v, have been analysed. If there are more neighbouring nodes,
node v, to be analysed for the current node, node u, then the method returns back to step
15 540 where the next neighbouring node, node v, is analysed through steps 540 to 560.
However, in the event that all neighbouring nodes of node u have been analysed, the
method proceeds back to step 520, such that a new current node can be analysed in the

network, wherein the method continues to execute steps 520 and 525.

20 [0109] As previously discussed, at step 530, the method determines whether the current
node being analysed, node u, is the target node, wherein upon a successful determination,
the method proceeds to step 565. At step 565, the method includes generating the optimal
path by traversing through Prev[] to determine Prev[u] at each node of the optimal path

such as to determine a list of nodes which form the optimal path.

[0110] At step 570, the method includes determining the optimal path including the list of

nodes and the weight, Sum[u].

[0111] It will be appreciated that the method 500 can be used for weights such as total

30 distance travelled or fuel consumption of the commuter through the network.



di stance travell ed or fuel consunption of the commuter through the
network.[0112] Referring to Figure 6, there is shown a further flowchart
repr esentwogosmoesvanpl e met hod of determ ning an opti malPCTEGR&L0/0D0095
particular, the nethod cal culates the optinal path based on a tenpora

wei ght. Therefore, a nunber of the steps throughout nmethod 600 have been
nodified to only neasure tine conpared to Figure 5 which neasured the tine
and either the distance travelled or the fuel consumed to determ ne the
optimal path. [0113] The traffic conge8#ion prediction system 320 may use a
nunber of methods to determne the predicted traffic congestion data 324.
[01 14] In a preferable form the traffic congestion prediction system 320
can gener d0e12AMEferting & Figafel 6, chedé MLEhatvara fubthed fi@chha reRtRhh e bhenple
predicted tr ngié-con estion data 324, The traffic simulator can use_ the
hi st ori calmfﬁg‘f ol frieTRYNE @5 CPHPAlonis: I pHtekte M5 Methoh slptiaes Beewimahifi ¢

congest i OpafitaleBafta tddsiond ki dnt aftfeleors,] dmilrabdr QR RGNS ehrot BBut adhbd 800
conditions along the road networks can be sinmulated (and thus, predicted)

for differert beanraediged o epy measier fop campared énFigdeys whichimrsswed ke tear et c.
I't has addpfkpnaknadyana98eid o uélfcoﬁéﬁﬁ{elﬂ t@ﬁ&erﬁﬁﬁ@@@%@&ﬁ%}f’ﬂﬁm road

networ k such as lane closure, traffic signal time change Si gnage
changes indicated al ong the roads, these effects can be incorporated into

h i mul gk i nam I di ct traffi
congesti on’ Ha 483 e PBfkl i p SRR Sfent BRI 0% £ Ehkty & PoPhiT ne can
al so use hestomecdia prediakd raffdabeges®ah dam 8Bibi nation with the real tine

traffic data to provide an accurate view of the road condition in the near
future in the formof a simulation. The traffic sinulation can respond to

varyi ngo t mef f4] ¢ & lpeferable (e, theaSarfie SRpRstiondréAcedingkERl 300GaH LERAMEandUCh as
traffic accidents, and road works, which is not possible using other
redi ct i oW {IREHsSImERg In grigpfoglelfaminedne Pisdictd ratibhoamesionsiaty 3241 Thout e i s
pr edi ! s, : . . .
possi bl e ysirfg s@ndisdf he o$é M RlstRRal Qacd i@l M NRal ife Qfa%dlochﬁgnﬁiﬁgg.ﬁét ron
data for the road network conpared to other prediction nmethods which do not
necessari IPyedicire afico cepgrsiieredatei di Hoting teh&raffios siorilasioh ensihes ghd¢ uwaffie dat a
318. conditions along the road networks can be simulated (and thus, predicted) for different
15 times of a day, and for different days of the week, year etc. It has additional advantage in
that if there are changes to the road network such as lane closure, traffic signal time
changes, or signage changes indicated along the roads, these effects can be incorporated
into the simulation engine and thus dynamically generate predicted traffic congestion data
324 for a period into the future. The simulation engine can also use historical traffic data
20 332 in combination with the real time traffic data to provide an accurate view of the road
condition in the near future in the form of a simulation. The traffic simulation can respond
to varying traffic flow, as well as responding to abnormal occurrences such as traffic
accidents, and road works, which is not possible using other prediction methods. Thus, a
more accurate prediction of an optimal route is possible using a traffic simulation to
25  determine the predicted congestion data for the road network compared to other prediction
methods which do not necessarily take into consideration both the historical and real time

data 318.

[0115] In another form, a historical statistical method may be used to determine similar

30 historical traffic conditions to that being currently indicated by the real time traffic data.



[0115] In another form a historical statistical nethod may be used to
determne simlar historical traffic conditions to that being currently

i ndi cat edwbyotone7iveal tinme traffic data. The historical aou/ScGealo/ovéoes
traffic data may be weighted accordingly in order to determ ne the

predi cted congestion traffic data. [0116] In another form network analysis
may be perforned by the traffic congestion prediction system 320. In
particular, the traffic congestion prediction system 320 nay anal yse the
current traffic conditions at the road2fetwork together with historical
traffic build-up patterns. This information can be fed into a | earning
system such as neural network, in order that the |earning systemlearns

t he behaviToe historicabdddi realpfiid €4S dard ithy Ga weighoad dheoddinglyeidi ctder @F ddterinifie
traffic conges%iog given %ggf anount of current and past traffic data. This
can be buiPoPTFHEGI S0P BANGAHY system where its results are constantly
calibrated by conparing its predicted result with the actual result. [0117]
The above enbodi ments may take the formof an entirely hardware enbodi ment,
an ent i rell{116bfn Rapthere st ingork apalysisvaiay, boperfermeatiudibeeiiiie cangastion

sof tware apdidiah dWats @ﬁcp%tp%moh%l% dphid Q%es@cmogg g Ot Sydm 193§ RLpsent

invention'nmay al s6 be said to broad consist int arts; elenents and
f eat ures rpdlgse bd cugenyr raffigicordieehsiperties rpadingtivark dogethiey vath kistotied ttiafed y, i n
any or all Jate] Lon f. r parts, elements or features,
2t wher eI ERBRMEO Tl nlotRafty T 6 Bl WS SPRunirg, RARTE NG 3o
equi val entnstwank,tiherdartthdtahedehimimgt dysteinnieans terbeheviat eStraffic @httdang\and can
equi val ents are deengd be d.ncorporated herein as if individually. set
forth . [OPISFaoq PRONLH BT BrEr Et et SRARtoe B i BR A B84 TfiClot ai |
it show ddae. ungeest ®edhtiliainty ar batRaRaNgR%km SiHEsd iifs Uleb@RSare ad¥standy
alterations can_be nade by one_of ordinarﬁ skill in the art w thout

17

depart i ng FHYAEd Re camByigis rsdicte} wedhvith Hgertrliss® ai ns 1. A met hod of
determ ning an optiml route between a first and second | ocation, wherein

the method includes, in a processin ﬁﬁstenl steps of:
[0117] The above embodiments may take the form of an entirely hardware embodiment,

an entirely software embodiment, firmware, or an embodiment combining software and

15  hardware aspects.

[0118] Optional embodiments of the present invention may also be said to broadly consist
in the parts, elements and features referred to or indicated herein, individually or
collectively, in any or all combinations of two or more of the parts, elements or features,
20 and wherein specific integers are mentioned herein which have known equivalents in the
art to which the invention relates, such known equivalents are deemed to be incorporated

herein as if individually set forth.

[0119] Although a preferred embodiment has been described in detail, it should be
25 understood that various changes, substitutions, and alterations can be made by one of

ordinary skill in the art without departing from the scope of the present invention.



(a) obtaining input data indicative of the first and second | ocation; (b)
obtaining real tine traffic data; (c) generating predicted traffic

congest i omocdatrou®ung the real time traffic data and hi ecosiGealo/oveasfi c
data; and (d) determning, froma plurality of potential routes between the
first and second | ocation, an optimal route for a commuter travelling
between the first and second | ocation based upon the predicted traffic
congestion data. 2. The nmethod according to claim1, wherein the nethod

i ncludes: obtaining the current comut@6-1ocation; repeating steps (b), (c)
and (d) wherein the first location is set to be the current conmuter

| ocati on upon performng repetitions of steps (b), (c) and (d) to update

t he opti natlairgut e. 3. The nethod according to clains 1 or 2, wherein the
predicted traffic congestion data is tenporally dependent. 4. The net hod
according to claim3, wherein the nethod includes: generating, using the
real time itraf fA emethdtidofalerish® ah Gplimbl Auld SecHddrRa firfieanbieBaidalobation,
dependent predicted traffic congestion data indicative of predicted traffic
congest i orVien geppeihod inglpdest infdiresessing sysBUL 8poeft i ons for a plurality of
future $inme intgrvabgmninddnfql@lhdidde bhe Wl alBlecbficgattil N9 the
tenmporal | y dependent predicted traffic congestion data to détermine an
estimated tinme(@Whi chbtamangreshiimetraffigdadxpected to travel along a respective
route portion de 1 Lt ed traff Qngest i of t to be
experienced byR@he %%%%% §#£§ﬁ??§g ﬁé@ﬂ#ﬁﬁﬁid#ﬁggﬁgﬁﬁa%ag@ggﬁﬁﬁﬁbﬁg% claim
4, wher ei rand hstoretliodific dah;tands: det er mdni ng a wei ght for each potenti al

route portion in accgordance wth one re wei.ght factors; determn ning
the optimal rolbe uSTREEHS NeryAPFaR e L ROBEANPREE TEOEE BorirpAnd
10 second location, an optimal route for a commuter travelling between the first and second

location based upon the predicted traffic congestion data.

2. The method according to claim 1, wherein the method includes:
obtaining the current commuter location;
15 repeating steps (b), (c) and (d) wherein the first location is set to be the current
commuter location upon performing repetitions of steps (b), (¢) and (d) to update the

optimal route.

3. The method according to claims 1 or 2, wherein the predicted traffic congestion

20 data is temporally dependent.

4. The method according to claim 3, wherein the method includes:
generating, using the real time traffic data and historical traffic data, the temporally

dependent predicted traffic congestion data indicative of predicted traffic congestion for a

25  plurality of potential route portions for a plurality of future time intervals; and
determining the optimal route using the temporally dependent predicted traffic
congestion data to determine an estimated time which the commuter is expected to travel
along a respective route portion to determine the estimated traffic congestion expected to
be experienced by the commuter during travel.
30

5. The method according to claim 4, wherein the method includes:



6. The nethod according to claim5, wherein the one or nore weight factors
include an estimated travel time to travel the potential route portion,
wher ei n twe 2esriommted travel tinme is determ ned using tReTISE2PIONAINY
dependent predicted traffic congestion data. 7. The nethod according to
claim5 or 6, wherein the one or nore weight factors include an esti nmated
fuel consunption when travelling along the potential route portion, wherein
the estinmated fuel consunption is determ ned using the tenporally dependent
predicted traffic congestion data. 8.-7he nmethod according to any one of
claims 5 to 7, wherein the one or nore weight factors include an estinated
travel distance to travel the potential route portion, wherein the
estimated travattetinimgi s wdighefdread potsniiig réuté @ackioneihvwetdedaat avigt oficcor 9. The
met hod accordin%.%f any one or claims 5 to 8, wherein the one or nore

wei ght T a@1%57 ¥eigh aﬂﬂgyone or nore road tolls incurred by travelling al ong

the potential [&eiEnRQNkd StimaVRELsthatthe weRBt RF cABABtdnBAdoli® pbsiohncurred is
deternmi ne using a road toll data store. 10. The nethod according to any one

of claims 5 to 9, wherein the method includes deternmining the optinal route
by applyigg Di irks ifethod! 808k Bm Rk ﬁ! @hér@@ th® ohd16: ngegxmightff%toxtshﬁclﬁ’&g ential

route portions to determne a plurality of connected poteéential route

portions kagstingated tratel timgeto grivelf the peierital eovto portine, whareinttes estitmatedThayehet hod
according,.ta. ] Al [ el ' ] udes using

t he real F%%é?@%ggpﬁ%ﬂ%gﬁﬁﬁ%%%H%ﬁg9ﬁ%%?gégg@%hgﬁgggpg%égggupg%g'sinulator

to generate the predicted traffic congestion data.12. The nethod accordi ng
to any one of ai to 11, whereip t t hod includes: obtaini

trafty o i o dedb dRmet fedpiiia BOSHR B o pRtets it BRenth TaitgeRetrhg,

usi ng tcthe idohalkfanCestinaicdemaél @asmnpiiohevtenaiveliag aldngfthé poeangesitt poridat a. 13.
The met hod according to aQ%hone of clains 1 to 12, wherein the nethod
i ncl udes t5IFEE &}%?Sﬁ*gﬂa&&t Fonspmpion & detfrinedabting iy tepiperayyt deratdepbut e t o

a comut eprddith& dA6€ congestion data.

8. The method according to any one of claims 5 to 7, wherein the one or more weight
15 factors include an estimated travel distance to travel the potential route portion, wherein

the estimated travel time is determined using a road network data store.

9. The method according to any one or claims 5 to 8, wherein the one or more weight
factors include one or more road tolls incurred by travelling along the potential route
20 portion, wherein the one or more road tolls incurred is determine using a road toll data

store.

10.  The method according to any one of claims 5 to 9, wherein the method includes
determining the optimal route by applying Dijkstra algorithm in relation to the weights for
25  the potential route portions to determine a plurality of connected potential route portions

having a total weight favourable for the commuter.

11.  The method according to any one of claims 1 to 10, wherein the method includes
using the real time traffic data and the historical traffic data in a simulator to generate the

30 predicted traffic congestion data.



device for presenting the optimal route to the conmuter. 14. A processing
systemfor determning an optimal route between a first and second

| ocat i on,weatreregiomothe processing systemis configured t@CT(S&RoOBO@OR | nput
data indicative of the first and second | ocation; (b) obtain real tine
traffic data; (c) generate predicted traffic congestion data using the real
time traffic data and historical traffic data; and (d) determ ne, froma
plurality of potential routes between the first and second | ocation, an
optimal route for a commuter travellingdbetween the first and second

| ocation based upon the predicted traffic congestion data. 15. The
processi ng system according to claim 14, wherein the processing systemis

confi gur ed2t o: Thbhrilivdtabeordiug tedily opoBNtihiads 1 ddl Wadteinahdme@pe aiclhgleteps (b),
(c) and (d) mheéein the first location is be the current comuter

. t . to Db
| ocati on upon |8tta’fnbr}grﬁrarfacWéﬁ’«?{l‘iqaf%ﬁglcﬁ%vegzg‘?ff(ogl}‘“d%‘&an&nd (d) to update

the optimal rogtgratibe, usIiEhP ERAGRSSH MG 88 BHRGCRE Haffik doRg&liah ARa 14 or 15,
wherein the predlctea tratfic congestion data is tenporally dependent. 17.
The processing systemaccording to claim 16, wherein the processing system

i s confy gysed ffe GRARIICorath3! (B 9nt B 5£&hinks MR 17, @xtﬁe}e?n HRL AR FELr | cal
traffic data, the tenporally dependent preglcted‘traf I C congestion data

i ndi cat i vdrapffepping diptitedl reute dhtdndioatiye safi e optimah rquite) i b icoynnoifierpintesiacd al
route porti I i f.f i intervals; and determ ne the
opti mal rgh?ggﬁéﬁﬁﬁayﬁgq§§§ @ﬁ@é‘ﬁ&”ﬁgﬁiﬁﬁéﬁ %redicted traffic congestion
data to determne-an estimated tinme which the commuter is expected to-

travel al a respective route.porti.on to deternine the estimated traffic
congesti o ngp é&CPrggestmélg system L%or deQermmmg an optimal romenbetween a fs1rst an(f seconc{

10 location, wherein the processing system is configured to:
(a) obtain input data indicative of the first and second location;
(b) obtain real time traffic data;
(©) generate predicted traffic congestion data using the real time traffic data and
historical traffic data; and
15 (d) determine, from a plurality of potential routes between the first and second
location, an optimal route for a commuter travelling between the first and second location

based upon the predicted traffic congestion data.

15.  The processing system according to claim 14, wherein the processing system is
20 configured to:
obtain the current commuter location; and
repeat steps (b), (c¢) and (d) wherein the first location is set to be the current
commuter location upon performing repetitions of steps (b), (¢) and (d) to update the

optimal route.

16.  The processing system according to claims 14 or 15, wherein the predicted traffic

congestion data is temporally dependent.

17.  The processing system according to claim 16, wherein the processing system is

30 configured to:



be experienced by the commuter during travel. 18. The processing system
according to claim 17, wherein the processing systemis configured to:

det er m newea 208/Yh94f or each potential route portion in acTEGdan®mensst h one
or nore weight factors; determne the optimal route using the weight for
each potential route portion; 19. The processing systemaccording to claim
18, wherein the one or nore weight factors include an estimted travel tine
to travel the potential route portion, wherein the estimated travel tine is
determ ned using the tenporally dependent predicted traffic congestion
data. 20. The processing systemaccording to claim18 or 19, wherein the
one or nore weight factors include an estimted fuel consunption when

travel Iing al opghetdi& usigand real tifme Wtaidd@dtd bR hiswhiediataffid Baa,asé kdmioedlyf uel
consunption is determ ned _using the tenporally dgﬁgendent_ predicted traffic
congest i oACRFAfE Predicterhgalfie Gergestigigdass, wdicativeloretipgd traffigripngsstonford ai ns

18 to 20, phhafiebfpdiiRiaPRAeQordidk Corieiiahlicy ARG Rfetirhdldiéies; @y est i mat ed
travel distance to travel the potential route portion, wherein the

estimated traveftemiipg the ogémal miedsingi g Emperdly ndepawsiert @eadictet deflic 22
T X ) C . ) i .t inth
e pr %Ceééddaam%yéaftfm Q&R %ges d&a?e%n&’é‘\%feﬁ ifd @dngﬁ%%ﬁsse%@&ed t\e’gtg{vgfy” e

one oOr m)re'ﬁ/ve|ght .actors I n udae one Or nore roa ncurr
travel | i ngloag @rrgspebiesoionietfoationr to Weterpine tthe estinvaiteelr tedffic tévezestima axpested ® r oad

tolls incurred . ermne ing a road toll data store. 23. The
pr ocessi n§£§’?§ 8%%%&31}%1'0%1\%{%&;%%%\6@}“ clainms 18 to 22, wherein the

processi ng systemis configured to determ ne the optimal -route by applying

Dijkstra alLgorithmin relation to the ights for the potential route
port one 18706 ke At R Mg A S BUEEBE BROFOHG BN Fons
havi ngiga tedfadure@bght favourable for the commuter. 24. The processing

systenlaccorJing to any one of clains 14 to 23, wherein the
determine a weight for each potential route portion in accordance with one or more

weight factors;

determine the optimal route using the weight for each potential route portion;

15 19.  The processing system according to claim 18, wherein the one or more weight
factors include an estimated travel time to travel the potential route portion, wherein the
estimated travel time is determined using the temporally dependent predicted traffic

congestion data.

20 20. The processing system according to claim 18 or 19, wherein the one or more
weight factors include an estimated fuel consumption when travelling along the potential
route portion, wherein the estimated fuel consumption is determined using the temporally

dependent predicted traffic congestion data.

25 21, The processing system according to any one of claims 18 to 20, wherein the one or
more weight factors include an estimated travel distance to travel the potential route

portion, wherein the estimated travel time is determined using a road network data store.

22.  The processing system according to any one or claims 18 to 21, wherein the one or

30 more weight factors include one or more road tolls incurred by travelling along the



processing systemis configured to use the real tine traffic data and the
historical traffic data in a sinulator to generate the predicted traffic
congest i omodatwao7®S. The processi ng system accordi ng t oPamgGao®/006098! ai Ns
14 to 24, wherein the processing systemis configured to: obtain traffic
incident data indicative of a traffic incident; and generate, using the
traffic incident data, the predicted traffic congestion data. 26. The
processi ng system according to any one of clains 14 to 25, wherein the
processing systemis configured to trab@fer optiml route data indicative
of the optimal route to a commuter interface device for presenting the
optimal route to the comuter. 27. A conputer program product including a
conput er peadad| reutagditom havieghexae bt atore rdadxbldkunsiswWRiehinshamgexecut ed
enabl e a proce systemto determne an optimal route between a first
and seconﬂoqddelig?t@)g erein the conputer program configures the processing
systemto: (a) obtain input data indicative of the first and second

| ocati on; gb) obtain real tine traffic data,; % generate p redl cted traffic
congest i oA3dat ANESTPRGSHRE SYNEP ALGOFENE @Ay congaiaClaives AP 3P O‘H’ cderain 4h§ j ¢

dat a; @dﬁg&ceg‘?ﬁoe&ﬂé?@ 'is cﬁmuu?edptd”a@tlehﬁﬁfe Qe BBEx%Qlt bédhe 'B?uaﬁaﬁ'@lrgeiejﬁ?% the

first and secon Iocat|0n an opt|ma route for a conu trav 1 ng
bet ween t kofithns in whdon e bacvel ghesfor B potestal rgpig portivas py datiirotinede ploeefity ¢

congest one dallcF o1 SOIBULSE LAY ALALANGH, APRRLAL 19 Lanlal M 27,

wherein the co ro ra pro duct ures rocessing syste
obtain the current comruter | ocation; and repeat steps (b), (c) and (d)

wherein the fi | ocation is set e the current c LA l.ocat i on upon
por i or i ngr epd Dt ETGRRBY w8 () Shnt R &% nRERt 188
route.10 processing system is configured to use the real time traffic data and the historical trafﬁc

data in a simulator to generate the predicted traffic congestion data.

25.  The processing system according to any one of claims 14 to 24, wherein the
processing system is configured to:
15 obtain traffic incident data indicative of a traffic incident; and

generate, using the traffic incident data, the predicted traffic congestion data.

26. The processing system according to any one of claims 14 to 25, wherein the
processing system is configured to transfer optimal route data indicative of the optimal

20 route to a commuter interface device for presenting the optimal route to the commuter.

27. A computer program product including a computer readable medium having
executable instructions which when executed enable a processing system to determine an
optimal route between a first and second location, wherein the computer program
25 configures the processing system to:
(a) obtain input data indicative of the first and second location;
(b) obtain real time traffic data;
(c) generate predicted traffic congestion data using the real time traffic data and

historical traffic data; and



29. The conputer program product according to clainms 27 or 28, wherein the
predicted traffic congestion data is tenporally dependent. 30. The conputer
program pwvodonyioasaor di ng to claim 29, wherein the conpeCEISGpo@oE9s pr oduct
configures the processing systemto: generate, using the real time traffic
data and historical traffic data, the tenporally dependent predicted
traffic congestion data indicative of predicted traffic congestion for a
plurality of potential route portions for a plurality of future tine
intervals; and determne the optinmal fdute using the tenporally dependent
predicted traffic congestion data to determ ne an estimated tine which the
commuter is expected to travel along a respective route portion to

determ ne the @pti nadiechihd, &fofi € plheigest paentRX predsedtwen bige Bxpaid ®oeed by

the commuter during.travel. 31. The conputer program product according to
cl ai m 30, EWQQ%iaH_Ogﬂ’@”c@HﬁJP’e? Cwlag%ﬁ?ﬁ?]&eﬁﬂafﬁwe ¢ G aad $9ENBI6R s ng
system tObaéé_@hEdSrmh@%re%ﬁdﬁ&l edttic EHzefRGa@Ot ential route portion in
accordance with one or nore weight factors; determine the optinal route

usi ng the weight for each potential route portion;32. The conputer program

products aegor dirpg cBﬁlpGJeﬁiygilﬁ&%rin r%}@ﬁfc?ia@c&rﬁﬁg%eclgirm B! GHRiD M CARHRES

include an estimated tra to travel "the potential route portion,
wher ei n t heogean prodieigonfignred the preeessing desiemtd:ned using the tenporal ly

dependent predbgﬁﬁghégfgédggﬁgﬂggﬁg%gg, agta. 33. The conputer program
or ,

product according to clarm erein the one or nore wei ght
factors incl udespast sesi (it @)l ahdidll) ehasimmitel Hrst Mvetiort isase| tbi begthal anngnt he

potential route portion, wherein the ti mted fyel consunption.is
et or i ned g s ToHEO] diRgR R Be SRIANE: B SO0l PRRA L & SRS Hoon
data. 4. opth@alcenguUt er program product according to any one of clains 3 1

to 33, wherein the one or nore weight factors include an estimated travel
di stance to travel the potenti al

29. The computer program product according to claims 27 or 28, wherein the predicted

traffic congestion data is temporally dependent.

15 30. The computer program product according to claim 29, wherein the computer
program product configures the processing system to:
generate, using the real time traffic data and historical traffic data, the temporally
dependent predicted traffic congestion data indicative of predicted traffic congestion for a
plurality of potential route portions for a plurality of future time intervals; and
20 determine the optimal route using the temporally dependent predicted traffic
congestion data to determine an estimated time which the commuter is expected to travel
along a respective route portion to determine the estimated traffic congestion expected to

be experienced by the commuter during travel.

25 31 The computer program product according to claim 30, wherein the computer
program product configures the processing system to: |
determine a weight for each potential route portion in accordance with one or more
weight factors;
determine the optimal route using the weight for each potential route portion;
30



route portion, wherein the estimated travel tinme is determ ned using a road
network data store. 35. The conputer program product according to any one
or cl ai msw® 20100110784, wherein the one or nore wei ght factrorsczelooeesone or
nore road tolls incurred by travelling along the potential route portion,
wherein the one or nore road tolls incurred is determne using a road toll
data store. 36. The conputer program product according to any one of clains
3 1 to 35 wherein the conputer program product configures the processing
systemto determ ne the optimal route-B¥-applying Dijkstra algorithmin
relation to the weights for the potential route portions to determne a
plurality of connected potential route portions having a total weight

f avour abl @2f or Thheo@paltih@grans frodldteaccordigt @r clfmOBT, diMcpdin ACbnea6C Blogd N t O
any one of claims 27 to 36, wherein the computer program product configures
the proced€ighy fagamcineluge ga cestipatef oigve i“ﬂ%enPOr HRY5 cthg OSSR " Pe PRIYSor i cal
traffic dafdrdifiR eslimble@t@vel titheds ABkARLRY REnPHRALEPEENT Bafchiitn: pRAGRSE | ON

dat a. 38. The_ conput er program product according to any one of clains 27 to
37, wher eitiffiqeongesHpuddr. progr am product configures the processing system
to: obtqain traffic incident data indicative of a traffic incident; and
generate, using the traffic incident data, the predicted traffic congestion
dat a. 39. 3¥he dbapomevntepprograampiededfstordimgapdilaig iloomdd; wireeinfthe bed o 27 to

38, wher ei . r [ [ conf res the processing stem
to transf ér?) r%gﬁl%glrm#éﬁtlgag%?gg ?ﬁ@?%géj%eé o SL{rﬁgglogp\fV%ler?aFg\Feglﬁ % 10° éﬁfy
commut er ipnteetiflaceie feviiane whereirpthe setitnared fhdlecoaptnmpiah 15 dedeanined tikiag eloamut er .

40. A syste t ho a_processing syste and/ or a conputer program
pr oduct fé?nn#égg’rn%pﬁ?q%gt%ﬁ‘ﬁ?}ﬁgfrﬁﬁﬁc Cgﬁi%gorb@t%\een a first and second
locatimn for a commuter, being substantially hereinbefore described with

reference to the acconpanyi ng draw ngs. . ) i
34, The computer program product according to any one of claims 31 to 33, wherein

the one or more weight factors include an estimated travel distance to travel the potential
route portion, wherein the estimated travel time is determined using a road network data
store.

15
35. The computer program product according to any one or claims 31 to 34, wherein
the one or more weight factors include one or more road tolls incurred by travelling along
the potential route portion, wherein the one or more road tolls incurred is determine using a

road toll data store.

36.  The computer program product according to any one of claims 31 to 35, wherein
the computer program product configures the processing system to determine the optimal
route by applying Dijkstra algorithm in relation to the weights for the potential route

portions to determine a plurality of connected potential route portions having a total weight

[
9]

favourable for the commuter.

37.  The computer program product according to any one of claims 27 to 36, wherein

the computer program product configures the processing system to use the real time traffic

data and the historical traffic data in a simulator to generate the predicted traffic congestion
30 data.
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38. The computer program product according to any one of claims 27 to 37, wherein
the computer program product configures the processing system to:
obtain traffic incident data indicative of a traffic incident; and

generate, using the traffic incident data, the predicted traffic congestion data.

39.  The computer program product according to any one of claims 27 to 38, wherein
the computer program product configures the processing system to transfer optimal route
data indicative of the optimal route to a commuter interface device for presenting the

optimal route to the commuter.

40. A system, a method, a processing system, and/or a computer program product for
determining an optimal route between a first and second location for a commuter, being

substantially hereinbefore described with reference to the accompanying drawings.



