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related information Field of the Invention The present invention rel ates
to travelwen20mBormati on services and in particul ar to arPeyavUeni7ss
providing forecasted traffic information to individual travellers. 5
Background of the Invention The nonitoring and reporting of traffic
conditions is an inportant factor in the managenment of traffic flow. From
a notorist's point of view, can be vital in saving conmuting tinme and
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designated persons or members of the public who report traffic incidents to

radio stations or a central controller, for subsequent dissemination to the
15 public. Such a system however, cannot sustain the demand placed on it by
today's user requirements.

More developed prior art systems include the use of sensors on roads,
such as cameras that are linked to a central facility for the dissemination of
traffic information. Sensors may be strategically located at exits/entrances to

20 freeways and major roads. Other systems are cellular/mobile telephony based
with sensors or designated spotters stationed on major roads and freeways.
Such systems are integrated with a central control facility to provide cellular
network subscribers with information regarding traffic flow, accidents,
detours, road construction, etc. Subscribers may also have the opportunity to

25 dial in and retrieve instantaneous information regarding a particular aspect of
the traffic network such as a freeway.

The above-described systems, however, are limited in their capacity to
provide useful customised information to subscribers. They are generally
limited to providing the status of current traffic conditions supplemented by

30 updated/incident reports that may give a clue to the duration of a problem.
This does not satisfy the needs of the motorist who requires information
relating to what the conditions will be at some time in the future when he



This does not satisfy the needs of the notorist who requires information
relating to what the conditions will be at sone tinme in the future when he
WO 02/ 01538Q oPAFsAU0L/ 00758 2 will be travelling past | oceCT/ansredise are
currently congested. Additionally, these systens do not provide an

I ndication as to whether alternate routes are available and/or the details
of those alternate routes. A significant2drawback of prior art systems is
the lack of customised 5 and critically timed information provided to
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Summary of the Invention

The present invention provides a system for providing traffic or related

20 information including:

a database storing historical traffic data being operable to receive
substantially real time traffic data and associated data;

means for integrating historical, real time and associated traffic data
with respect to traveller profiles to produce customised forecasted traffic

25 information with respect to those traveller profiles; and

means for sending the customised forecasted traffic information to an
intended recipient wherein the customised forecasted traffic information
includes predicted travel delays for travel routes described in the traveller
profiles.

30 In a preferred embodiment, the customised forecasted traffic
information is transmitted to an information distributor who distributes the
traveller information to users who have subscribed to the information
distributor for the purpose of receiving traffic information relevant to their
travel requirements. In this instance, it is preferred that subscribers have

35 remote terminals in order to receive the customised information. The system



traveller information to users who have subscribed to the information
distributor for the purpose of receiving traffic information relevant to
their tmve@etorseguirenents. In this instance, it is prefererduntionss
subscribers have 35 renote termnals in order to receive the custom sed
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wi th referencing,base data should reduce storage requirenents and 25 may
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ravel | ed route before ‘and/or during_the journey. e system may provide
weather information. Associated data may be obtained from any print,
electronic or radio communication which is then converted to data for storage
20 in said database and subsequently used by the system.
The means for integrating historical, real time and associated traffic
data may include a model that provides an indication of the expected delay
for a particular link based upon historical records. Using a model as
compared with referencing base data should reduce storage requirements and
25 may also reduce computation time and hence provide more timely results.
By providing a system according to the present invention, a subscriber
is able to receive traffic or related information with respect to his or her
travelled route before and/or during the journey. The system may provide
subscribers with updated and relevantly timed information which is
30 forecasted with respect to a subscriber's customary travelling patterns.
The applicant has recognised that there is a "space-time window" in
which a motorist requires personalised, customised and localised travel
information and that information received before or after that "space-time
window" period is of limited use to a traveller.



subscribers with updated and relevantly timed i nformati on which is 30
forecasted with respect to a subscriber's custonmary travelling patterns.
The appl ivv@an2/0133s recogni sed that there is a "space-ti ne RCTVAOM/0G768 whi ch
a notorist requires personalised, custom sed and | ocalised travel

i nformation and that information received before or after that "space-tine
w ndow' period is of limted use to a tréaveller. W 02/01532 PCT/ AUO1/ 00758
4 O course, the systemmay include a database of information relating to
subscribers and may supply custom sed forecasted traffic information
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individual subscriber terminals in said network at times that are critical to
individual subscribers wherein the customised forecasted traffic information
includes a predicted travel delay for travel routes described in a subscriber's
travel profile.
20 In a preferred form of the invention, the subscriber is a motorist and
the network is a cellular or a mobile communications network. The network
may support Short Message Service (SMS), Wireless Application Protocol
(WAP) or third generation (3G) wireless broadband networks.
The subscriber database preferably stores individual subscriber prbfiles
25 in a non-volatile memory with each individual subscriber profile preferably
including information regarding the identity of the subscriber. Profiles may
also include parameters such as usual travel times, the route usually taken
and the times at which a subscriber would prefer to receive customised
forcasted traffic information. These times may be considered critical by the
30 individual subscriber. A subscriber may be provided with access to a
database to alter the parameters of their profile. The access may be provided
via a dedicated web-site.
Subscriber terminals may include a mobile communication device
capable of receiving traffic information and/or other related information. The
35 device may be a mobile telephone forming part of a mobile communications



al so include paraneters such as usual travel tinmes, the route usually taken
and the tinmes at which a subscriber would prefer to receive custom sed
forcastedavopabfsBr i nfornmati on. These tines nay be consi deretdATpi/NG788a] by
the 30 individual subscriber. A subscriber nay be provided with access to a
dat abase to alter the paraneters of their profile. The access may be
provided via a dedicated web-site. SubskEriber termnals may include a
nobi | e conmuni cati on device capable of receiving traffic information

and/ or other related information. The 35 device nmay be a nobile tel ephone
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increase to the subscriber's expected travel time.
20 In a particularly preferred embodiment, the system includes a means
for determining an optimal path of travel through a travel network. The
- means for determining the optimal path of travel through the network may
employ a method that takes account of the direction of traffic flow on each
individual travel link in the traffic network. Additionally, it is preferred that
25 the method also take account of the different delays caused by traffic signals
to individual traffic flows through a signal controlled intersection.

In some instances, there may only be limited historical traffic data
available for any particular traffic network or part thereof. In addition, real
time traffic signal data may only be available for a limited number of signal

30 controlled intersections of the traffic network at a frequency sufficient to be
relevant for the purpose of predicting travel time. In this instance, the means
for determining the optimal travel path through a traffic network preferably
implements a method of matching data received from the limited number of
signal controlled intersections with remaining intersections in the traffic

35 network for which there is no timely available traffic signal data.



I ndividual travel link in the traffic network. Additionally, it is
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20 individual factors may vary when matching intersections with known data of
a traffic network to those of another traffic network such as in those other
cities. In addition, the order, or weighting, of individual factors may vary
from one region of a traffic network to another.
The means for periodically sending customised traffic information
25 may include at least one database server capable of sending at least text
messages. The customised traffic information is preferably forwarded to a
mobile network of the subscriber. The frequency and time of the information
being formulated and dispatched may be determined by the subscriber's
travel profile. The information may be sent before and/or during a
30 subscriber's travel route.

In an alternative form, the forecasted information may be customised
according to the location of the subscriber. The location or position of the
subscriber may be determined by positioning systems such as Global
Positioning System (GPS), Mobile Positioning System (MPS) or other means.

35 According to another aspect, the present invention provides a method
of providing traffic or related information including the steps of:



atraffic network to those of another traffic network such as in those
other cities. In addition, the order, or weighting, of individual factors
may vary wopomsene region of a traffic network to anot herpCTA®oneass f or
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15 Cbaj integrating said historical, real time and associated data with

respect to traveller profiles to produce customised forecasted

traffic information with respect to those traveller profiles; and
c) sending the customised forecasted traffic information to

subscriber terminals that are capable of receiving at least text

20 messages in a network and at times that are critical to subscribers

wherein the customised forecasted traffic information includes
predicted travel delays for travel routes described in the
subscriber's profile.

In a particularly preferred embodiment, the method includes the step

25 of determining an optimal path of travel through a travel network which
preferably takes account of the direction of traffic flow on each individual
travel link in the network. Additionally, it is preferred that the method also
take account of the different delays caused by traffic signals to individual
traffic flows through a signal controlled intersection.

30 In some instances, there may only be limited historical traffic data
available for any particular traffic network or part thereof. Additionally, real
time traffic signal data may only be available for a limited number of signal
controlled intersections of the traffic network at a frequency sufficient for that
data to be relevant for the purpose of predicting travel time. In this instance,

35 the means for determining the optimal path through the traffic network
preferably implements a method of matching data received from the limited



traffic information with respect to those traveller profiles; and c)

sendi ng the custom sed forecasted traffic information to subscri ber
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order, or weighting, of individual factors may vary when matching
intersections with known data to those of another traffic network such as
20 those in other cities. In addition, the order, or weighting, of individual factors
may vary from one region of a traffic network to another.

Brief Description of the Drawings

The following description refers in more detail to the various features
25 of the traffic information system of the present invention. To facilitate an
understanding of the invention, reference is made in the description to the
accompanying drawings where the traffic information system is illustrated in
a preferred embodiment. It is to be understood that the traffic information
system of the present invention is not limited to the preferred embodiment as
30 illustrated in the drawings. In the drawings:
Figure 1 is a schematic diagram of an embodiment of a traffic
information system in accordance with the present invention;
Figure 2 is a flow diagram illustrating an embodiment of the traffic
forecasting process in accordance with the present invention;
35 Figure 3 is a diagrammatic representation of a typical traffic
intersection identifying travel links and individual traffic flows;



sanme signal (i.e. the DOS). O course, the nethod of matching intersections
t hroughout a traffic network may include additional factors such as

hi stori cavot%odat | y averages for signal cycle tines for tPReT/ANDBOEEEE I ONS.
The various factors used to determne a nmatch between intersections may be
given a priority or weighting in order to establish an order of inportance
of each factor. This order, or weighting, of individual factors may vary
when matching intersections with known data to those of another traffic
network such as 20 those in other cities. In addition, the order, or
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di agrammatic representation of typical relationships between vehicle flow

rate and veRpgl Bi@NTaRid Reidted Datavarious different 5 classes of roads;
and F| ure © 1S a di agrammailic representation of the rel ajionship between
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embodi ment PIIStEtII?Cee d Yl%n;;[reperred embodiment, the system includes the means for

sending customised traffic information directly to travellers who have
subscribed to receive such information. Of course, the system could provide

20 the customised information to a third party information distributor who in
turn effects the distribution of the customised information to individual
subscribers.

The system of Figure 1 includes various sources 2 for providing real
time traffic related data and associated data. These sources 2 may include

25 publicly available data, private data or proprietary data. A database 3 stores
historical traffic data. The database 3 interfaces with sources 2 to receive real
time traffic data and associated data. The database 3 also includes means for
integrating historical, real time and associated traffic data including means to
perform a statistical analysis of the data, and is adapted to produce

30 customised traveller information packages.

A member or subscriber database 4 stores travel profiles for individual
subscribers which are consulted when producing traveller information
packages for individual subscribers 7. An SMS server 5 provides a gateway
between the database 3 and a wireless network 6, such as a mobile or GSM

35 network.



A preferred enbodi mrent of the invention is described belowwith reference
to the acconpany Figures 1 to 6. Real Tinme Traffic Related Data 15
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weather forecasts and other visual and voice information which are received
and keyed in by operators to add to the automatically collected information.

20 Integrating Historical, Real Time and Associated Traffic Data

The database 3 incorporates software to integrate and process historical
traffic data and any real time data with respect to a subscriber's travel profile.
Numerous techniques are available for such processing. The software in the
preferred embodiment is written in Perl and in one embodiment, the software

25 operates on a PC using the Linux operating system.

Referring to Table 1, there is shown an example of the type of

information stored in the database 3.

No. Suburb Depart Entry Entry Exit Exit Destn
Time Time

1341 Box Hill 6.30 MDL 7.05 HOD 7.20 BMDS

1342 Donvale 6.40 SPR 6.47 HOD 7.20 SUN

1343 N. Balwyn 6.40 BUL 6.50 HOD 7.10 CBD

1345 Kew 6.40 BRK 6.50 HOD 7.20 CAR

1345 S. Wantirna 6.45 SPR 7.00 HOD 7.30 CBD
1346 S. Wantirna 6.45 SPR 7.00 HOD 7.30 CBD




The various sources 2 of data generally provide real tinme traffic rel ated
10 data. Such sources can include highway | oop detectors, video caneras,
publ i cl y vemd2/rssrat el y owned sources, and vehicles fittedP@iAOBREsglevi ces
havi ng radi o or nobile comuni cation devices for transmtting data relating
to the progress of the vehicle through the traffic network. Additionally,
air surveillance may be used as well adlgeneral nedia reports. 15 The
interface betvveen the database 3 and the sources 2 of data i ncl ude
aut omat i calty ; Serh—git guehr as
weat her foré@é@ts Hﬁhﬂﬁi@tséﬂﬂl/l sud. 50and Willc e |6155)rrra]PN3'n Whi3h aiBé’ﬂﬂscel ved

and keyed ingky opeviRdss fig] add gsp t he spgt oneyg kgal Ipogp! | egfged B ?
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operating syskgm Ref{gwmg to Tabje 1, V\hiiere 7?%shc§y§g.ra art E;ﬁ{) the

type of information ed in the database 3.

Entry Exit B30t Dedi-PomagterTi ne 7.0841 BEK H 17.13. 3¢GHODL 78@9 HOBM'zDao BMVDS
1342 Donval g3§540 spﬁomze HOD 7.:26p SUNWQ@43 Ny 5 Bal pppr 6. 40,0BUL @Bﬁp HOD
SPR

7.10 CBD 1345 Kev& BRK 6. 50 HOD 7 CAR 1345 V\antl r na %

7 00 HOD 7 TﬁQB& erough i i 700 ¢ 4 P 207680 \I\[C'E ) 01532
PCT/ AUO1/ 00758 I e 1347 \Weel ers HI | | 6.50 WEL 6.55 PNT 7. 35
BVMDS 1348 Wheelers Hill 6.50 SPR 6.5 7.50 BMDS 1349 E. Doncaster
6.50 DON 7.00 HOD 7.30 ABB 1350 Bal V\MO CHN 7.10 HOD 7.30 BVMDS 1351

A en Waverley 7.00 BILK 7.10 HOD 7.45 CBD
In this instance, real time data has been integrated with historical data
5 to produce predicted travel times for given routes. The example relates to
travel from outer suburbs to the Monash freeway in Melbourne, Victoria. By
way of illustration, the entry number 1345 will be considered as an example.
The information contained in this entry enables the system to predict that
departing South Wantirna at 6.45am will mean entry onto the freeway at
10 around 7.00am via the Springvale entrance. Exit at Hoddle St is forecasted to
be at 7.30am. The information contained in the database 3 may be
continually updated.
Referring again to Figure 1, the SMS server 5 receives customised
messages from the database 3 in the form of e-mails. The e-mails contain the
15 customised forecasted traffic information for the individual subscribers 7.
The forecasted travel time information, incidents and weather information is
delivered via the SMS server 5 over the mobile network 6 to the mobile
phones of the subscribers 7. The forecasted information can be delivered
during various time windows such as the night before, just prior to
20 commencement of the journey, en-route or just before bifurcation point
offering the choice of alternative routes to the destination. Subscriber profiles
contained in the subscriber database 4 determine the frequency and time of
the forecasted information being delivered.
Table 2 illustrates a snapshot of customised messages generated and
25 delivered to individual subscribers.



1352 Rowville 7.00 WEL 7.10 PNT 8.00 BIRD 1353 Rowille 7.00 WEL 7.10 PNT

8.10 BMDS 1354 E. Doncaster

7.00 BILK 7.12 HOD 8.00 BMDS 1355 Rowville

7.00 VELWOMHoBBI 8. 20 GBD 1356 Greensborough 7.00 BRK 7PreOAHCINGZSH0 CBD

Table 1 In this instance, real tinme data has been integrated with
historical data 5 to produce predicted travel tines for given routes. The
exanple relates to travel fromouter sdBurbs to the Mnash freeway in
Mel bourne, Victoria. By way of illustration, the entry nunber 1345 will be
consi defedas an EXd”Pi e TheTnformattomr contar med T this—entTy emabtgs
the sysf eV Prédicrbidrrrd@barting South Mantirna at 6.45amwill nean
entry onigdae7i16REVENAIRE SakisRAPBROX 4o QRAMT Y PRT 4161 12PS 1By RlaLoRBESRBE S
Exit at| Hoddle St is forecasted to be at 7.30am The information contained
in the Jz/HR9E:18:0amgntlemaitmpdshgesial | y updated. Referring again to Figure |1,
t he SMS r.5.receiyes_custaopi e f atabase 3 in the
For m of | 2 A 2P hRaodiRg et ABRRAR To it 6D i PATABE ESpRRRE ot 1 ar 1
i nf or mat 301y /doQy7.25 6. Pk AdlsURREHiPers 7. The forecasted travel tine
information, incidents and weather information is delivered via the SM5
server B39 07128:3dlipdeesivgtiomnskk +&Freeway he nobil e  phones of the subscribers
7. The f ed .. nf or mat i.an b elivered during various tinme w ndows
such as @@%%?'%ergfrg}e%s,mﬁ ﬂgsttgrz%t%?e' F?GSW% commencenent of the journey,
en- r out p23r1/9oustshef @rdnd Tiatdye APPROK pomitls TOTO® td 03g91d3esaal@mitae@ticn.com.au
al ternati t i : i 1 r.l Ber, ! ined in
The substy a iz S an ARl SR Lo Ty RSN DEtooRlegh bh e RO
f or ecas| exh11/99faur3mabi sont hebingededes vered. Table 2 illustrates a snapshot of
cust om sg{g Vessag\'es' %g(g_er ted and 25 delivered to individual subscribers|
WO 02/ 01583/ BCTPREG 1T 06 80t/ A3y AT Gomis 19 §H15123488 @ P I 5FB-2Hi nk
23/ 11/ 992@1717®@7Q3528§£ﬂ&1h@99059mm 1ARERDY & W dflﬁéla_ﬁélﬁ’éf@aﬂc@ric.com.au
04141234;32}9 'o%l' ,§RUS. com au 23/11/99 07:16:04: sent 1 mail nessages
23/ 11/ 9 17§90 ER T R BPSIAPS APPROX 16 wins TO HOD t o
0414234567@nsa. eri cs. com au
Table 2
For example, the message sent to Sathish at 7.16am forecasts that it
5 will take him 22 minutes to reach Punt Rd. Similarly, for Grant, the message
at 7.21am forecasts that it will take him 16 minutes to reach Hoddle St.
Typically these messages are sent to the subscribers prior to the
commencement of their journey.
For example, the subscriber who leaves home from Rowville at 8.00am
10 and enters the Monash freeway at Wellington Rd at approximately 8.15am
would get a standard forecasted traffic information message at 7.55am. If an
incident occurs between 7.55am and 8.15am, a further message is sent via the
mobile phone to that subscriber before he enters the freeway. In this way, the
subscriber is informed at critical times of the traffic situation on his route of
15 travel thus enabling subscriber to alter their normal travel route in an attempt
to avoid delays caused by the incident.
Further down the table, there are three entries which show the
processing of traffic information on the freeways. This illustrates the
operation of integrating real time data with historical data to provide
20 forecasted information. The processing is conducted periodically or when

updated real time data is received in the database.



23/ 11/99 07:25:30: Processing Eastern + Freeway 23/11/99 07:25: 31:

Processi ng Monash + Freeway 23/11/99 07:25:31: Processing Wst + Gate +
Freeway 2800391332 07: 26: 12: sendi ng Tracey, APPROX 13 rai nBCT/@UHID75%0
04191234561@fsnms@ricn.comau 23/11/99 07:31:17: sending M chael, SPR ->
HOD 19 wins to 0415987654@enes. epa. com au 23/11/99 07:31:19: sent 3 nail
messages 23/11/99 07: 36: 23: sendi ng Georlge, JAG -> PNT 28 wins to
0419123456@yz. epanyb. com au 23/11/99 07:41:28: sending Geoff, APPROX 15
rains TO HOD to 0414333444@bc. eric.comau 23/11/99 07;41:38: sent 2 nuil
messages Tabl e RESFTiRg Herblaire 2 thereds shewnenpracgssslow dingeam pf e8am
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phone to that subsc efore he enters the freeway. In this wa
subscriber is infornHBetR i tical times of the traffic situation on his
route of 15 travel thus enablrng subscriber to alter their normal travel

route in ancattenpt ..t.o avoid t he incident, .Further down
the tdBl e ST Z oy ViRedERuhnfPndY Spre BT Blrsibes ot SERR 4D B £ 1 ¢
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The processing is con odi ca ated real time data is
received in the database. WO 02/ 01532 PCT/ AUO1/ 00758 13 Referring to

Figure 2, t B%rg% 1S S@B’d&"‘n q‘lﬂbﬂﬁﬁlsﬁeﬁﬂlﬁ‘ﬂ’dﬁt@&ﬁ@ Hrf:e ﬁr’rﬁlth%hé"i'@rhﬁnﬁﬁ the
traffic forec strng rrtglé%/ g tafrstr g g process
f1 ow i*Rcl udes the fo atﬁ fla @?@H pre ﬁpﬁyéﬁt 8d series
of historical data whbld) cobuingsf a) Days since last rain (D,); and b) Rainfall in
last 3 hours (R) are added. Then add columns to the previously
output traffic data table to indicate whether the data is in some or
all of:
20 i) School holiday period (S, = 0 or 1)
ii) Common summer holiday period (C, = 0 or 1)
iii) Weekend/weekday (W, = 1/0)
iv) Public Holiday or day before/after (P, P,’, P;*)

25 The above variables are examples of associated traffic data that relates
to the types of events that can be modelled into the process and similarly,
other variables may be entered as well. By adding the additional columns
described, the effect of weather patterns relating to the various events and
certain time periods are added to the Traffic data table.

30 To generate a model of the historical data suitable for predictive
analysis, the traffic data is divided into seven files corresponding to each day
of the week. The data in each file is combined by averaging which represents
15 minute or 30 minute averages depending on what frequency is required.
Typically, 30 minute periods will be sufficient. So in operation, for example,

35 consider the average delay at 8:30am on a Monday morning. The
representative delay data for a particular or given route of travel comprises



the formof continuous 2-10 m nute averages of delay in various
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exanpl e, 35usimgshddnnttienaver age del ay at 8: 30am on a Monday norning. The
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conpri ses WO 02/01532 PCT/ AU01/ 00758 14 the individual delays for the
i nt ersect i oP¢lagnd? orafrreé&ld(ps+ Detf o RAE, + B) & *Shinks, on that route at the

expect ed commenceneny «ti g AQr4-gaphy Li-pk-4of e route. The average del ay
for each link for thé 3b ninute ‘pefiod Betweed 8.30amto 9.am is

obtaiféd froma tine average of two mnute intervals
where:

D, : Days since last rain
R : Rainfall in last three hours
S, : School holiday period
20 G, : Common summer holiday period
W,: Weekend/weekday
Py: Public holiday
P, : Day before public holiday
P,* : Day after public holiday

25
In the preferred embodiment, the above modelling is performed for
each 30 minute period of each day for seven days. This generates 336 sets of
the 10 coefficients (a, to a,) which describe the historical data for each link.
Whilst not necessary, the use of a model to describe the historical data should
30 result in a reduced primary and secondary storage requirement as compared

with storing all the available averaged historical data in RAM. Where a

model is used, it is expected that the model would be regenerated every six

months or so. In the instance of the preferred embodiment, the least squares

fit analysis would be executed every six months to generate a new 336 sets of
35 the coefficients (a, to ay) for each link.



5 over the 30 mnute period. The sanple interval of two mnutes is a
continuous stream of data obtained fromsensors or the |ike at freeways,

i nt ersectwonx9158t c. The interval period nay be vari ed deprabiavgl/axsg he
frequency that is required. Al such average delay data gathered for 8:30am
on a Monday norning, 10 are grouped into a separate file and a | east
squares fit of the data is perfornmed ugibng the function: Delay = aO+al
*Dl(a, +Dr) +a3*R/ (a4+R) +a, *Sh+ a6*Ch+a, *\We+a$* Ph+ag*Ph +al0*Ph+ 15 where:

Dr : Days since |last rain R: Rainfal] in last three hours Sh : School

hol i day period 2%ept: cahiAtA realhirae dedt freay VakeTSEouINES TeABERS KRl/ weekday
Ehl (Fj’Ub| l <235h?| l ?ﬁy Ph f Ia@ﬁSIQ@HQIIﬁ( aslaks of A hﬁﬁ\)’ork@ﬁg a;sls_a@m@fa@tra ]PUb| l g
ol i day n epreer | above, no ng..i or nme
for each 30 minute perlli? g)b&‘? %39&#‘8?& v ERm @S%‘i’ﬁh@g]@%%eﬁh% 336
sets of the 10 coeff|0|mmmrka0 to ag) which describe the historical data
for eagh Iink. Whilst not necessary, the use of a nodel to describe the

hi storical data should 30 result in a reduced primary and secondary storage
requi renent as cdgpared Foueashdink imaleamtwork detgrmang thealistaripadlyhi st ori cal

data in RAM Were a ec'te"d él'élﬁ ba%éd oﬁ%ﬁ@%é&%mtaﬂ?tadﬁlﬁed‘%@'ﬁbn\ﬁﬁw d be
regener ated every six qr tan r ef err?
enbodi nent, the least s aggn fth? r%ﬁ’ﬁéW e\ﬁgtﬂ 1@%%@80@\%‘@/ & x

rmnth hls to g\e/\ge(r) g} 81232e#@glﬁbt&oﬁugﬁlﬁMQnéﬂQfeﬁéﬁﬂlﬁEﬁé‘as(l?&l délag qema for

eac r ata

from \}gl’l OuUsS sources reltg‘g Hﬁgfooﬁl n@ﬁgclﬂ N E?éilcg‘i} E‘f’ ﬁlﬁel ? rk and

associ ated data time step corresponding to the measured delay. This ratio is
labelled "JVL".

Step 6:  When predicting the expected delay from a commencement

15 node to a destination node, determine the historically
expected delay for each link as it would be at the expected
commencement time for each link and multiply the
historically expected delay for each link of the route by the
link's corresponding JVL ratio prior to summing the

20 historically expected delays on each of the links to thus form
a predicted expected delay for travel from the
commencement node to the destination node.

Incidents that affect the expected travel delay on a traffic link in a

25 network are entered manually into a database by an operator. Due to the
wildly varying nature of incidents, the expected delay that will occur to
traffic on an affected link is necessarily reliant upon the estimation of a
human observer. The observations of incident observers and the expected
link delays resulting from incidents are entered into a database that the

30 integrating means accesses on a regular basis to update the database of
historically expected link delays. In another embodiment, the expected delays
to traffic links caused by incidents may remain in a separate database as
compared with the database of historically expected link dealys and the two
databases may be accessed at the time of providing a predicted actual delay

35 for a traveller travelling from a commencement node to a detination node in
the network. Over time, as further observations are received regarding



relating to the actual weather conditions for the links in the network. 5
Step 5: For each link in the network, determne the historically expected
del ay basedoupss2 t he seasonal |y adjusted historical del apCcuadot/érgssreasur ed
weat her conditions and conpute for each link the ratio of the npst
recently neasured delay for 10 the link to the historically expected del ay
for the link at a tinme step correspondilfg to the neasured delay. This
ratiois labelled J L". Step 6: Wen predicting the expected delay froma
comrencenent ,&5 noge to, a destination node, determ ne the historically
expect ed delngidends. decmeidai datahase ipay Be modated tpredzpberie ghargmirethee nent
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operator. Due to the wldly varying nature of incidents, the expected
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reliant upowm_bserver. The observajions o

i nci dent observ BffdetrRd © meat of tha inyeniips, Hascnstpryse ¢3ft¢dent s
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ith reference to Figure 3, a diagrammatic representation of a traffic
intersection 11 is provided with incoming/outgoing links connecting it to
intersections (nodes) 12, 13, 14 and 15. The links may be bi-directional and
there may be more nodes connected to node 11 than detailed in Figure 3. In
general, traffic arriving at B (or the queue terminating at B) will take different

20 times to move through the intersection to C, D or E. These times will be
dependent upon the congestion on each of the links and the traffic signal
settings at intersection 11.

For the purposes of this specification, the term “degree of saturation”

(DOS) is used to refer to the ratio of the actual flow of traffic movement

25 resulting from a particular traffic signal as compared with the maximum
possible flow of traffic resulting from that signal. DOS is a measure of the
intersection congestion and may, under some circumstances, be transformed
to a delay in seconds for the particular movement.

For the purposes of this specification, the term “mean free travel time”

30 is used to refer to the travel time down a link when all traffic control devices
are removed.

With reference to Figure 4, a typical relationship between vehicle flow
and vehicle concentration is detailed for a typical traffic link. As will be
noted from Figure 4, the relationship is a convex curve intersecting the

35 vehicle concentration axis at a vehicle concentration and saturation of zero.
A value for the "mean free speed" for the traffic link may be determined from



I ncidents, the incident database nay be updated to reflect any change in
the expected delay caused by the incident. In the preferred enbodi nent,

t he i nci deon2/d@sabase is accessed every tine a travel |l erP@ralni/@7stauses
the prediction and transm ssion of the travel 5 delay for the subscriber.
Optimal Path Through Traffic Network In a preferred enbodi nent of the

I nvention, the custom sed forecasted tri&fic information system i ncludes
the determ nation of an optinmal path 10 through the traffic network for the
subscri ber to reach hls or her destination in the |east tinme. The search
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particul ar povReTtional fovehisle Bowptevekitle flow maebe @eda@eci)iﬁrom blee Dé}Sm nmean
free travel pbi §BhiclSBols lH%ab%@%faﬁIraﬁen fhﬁ/}{' (iaa}/ﬁhk:gieq@séjﬂ% @ihi nk when

all traffic_control .device are renoved e ce to ure 4, a
typi cab rel B§WRM: thegoear fisespred may begal C&iﬁa éveheeﬁla% PMation is
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vehicles experience a rapid decrease in mean free speed to close to zero. The
relationship between mean free speed and DOS is shown in Figure 6. The

20 actual relationship beyond the Degree of Saturation corresponding to
saturation flow may be obtained from experiment. Accordingly, the DOS can
be used to estimate a flow rate which can be divided by the vehicle
concentration to provide the mean free speed.

A model of travel time from A to B to C to F is to sum the un-congested

25 travel times from A to B and C to F with the delay in the movement B to C.
The un-congested travel times are the mean free travel times. These times
can be calculated from mean free travel speeds, which are generally constant
for all roads of a particular type, and the link length. Computationally, it is
convenient to define a link travel time as the mean free travel time plus the

30 time to negotiate the immediate upstream intersection. That is, the travel
time on link BCF is the mean free travel time on link CF plus the time to
negotiate the movement BC. The latter may be computed from quantities
transmitted by the traffic control system at regular time intervals (eg 1
minute). For example, in the SCATS (Sydney Co-ordinated Adaptive Traffic

35 System) traffic control system, the variables needed for the calculation of
intersection movement delays are:



A value for the "nean free speed" for the traffic |link may be determ ned
fromWD 02/ 01532 PCT/ AU01/ 00758 17 Figure 4 by dividing the vehicle flow
(expressadoazormehi cl es per second) by the correspondi ng POVa®Ent/#Ess on
(expressed as vehicles per netre). As it will be recognised by those
skilled in the art, the "nean free speed” is a difficult quantity to
determne., 5 1In a preferred enbodi nent & the invention, the nean free
vehicl e speed down each link of a carriageway is obtained fromthe

rel ati onship between vehicle flow rate and vehicle concentration for
various different classes of roads (e.g. freeways, arterials, suburban
streets). FigureDdtefilisge details the point at which saturation flow on a

traffic |ink occurs (X fm. 10 Typical relationshi, are,detailed in
Hore s for o riideht i Slbtedid AP SL ot OB LB BhEREE o' L 6
det ermi ne a-f ur tRegionel Gbimpuddn patnetmeeiver (dehidentity ofitlentomputer and degree

of satyration. § ; is directly proportional to vehicle flow, the
vehicl§ fl ow na?fn{)bg’?%ltgggice fromthe DOS. For vehicle flows |ess than the

saturation flow 9ab 8ysiemk numebdress than fmin 15 Figure 4), the nean free

speed may be cal Gileal agnibtifbVoftig g blpiroddieduced from the DOS) by the
correspondi ng co ,cen{r tion. For _vehi cl% 'ows_ greater than the saturation

flow, correspondPiggal evee dHes fesdibe stradegic @RPEAasE experi ence a rapid
decr ease i n- nearDOSefor sheetatcgichPseatk zero. The relationship between
mean free speed and DOS is shown i'n Figure 6. The 20 actual relationship

beyondwt he Degree of Saturation corresponding to saturation flow may be

obt ai ned fr Defieipelinkereve] Aowss aii degcyibed hbolOfmenan thbetraditibnnb optimatat e a
(o 2L Wil AR AP IISLS, G ILLR HAB, QU 1
un- congest eineaps thathere arenteyeraldgrvel tisnes apsacigtadowithgach particalardink.n t he
movenent B F@r fxamphe thd 1a08D8 8 stsANRH WithRacR1RK dnpReOHd 8k T8y el
tinmes. These tines can be cal cul fr n_free travel eeds, which
are gefer al PIE;GES&HEPB@OVQIB?HQIﬁa’rﬁéﬁgcﬂﬁgzﬁ?? Letrat a‘ﬁ@?}gfw R 1ink
| engt h. Configtatdvehtimeydowh liisk CTothwa s, €otir liakdefveheinges. i nk travel time as
ne mean 112 LIYELoA TR ALkl e b RSB NS OB TR 20,
free travel timeaseassocihtadkwiih thatinodée Wherecomducting a search from a given
node for the next node in the optimal path, the upstream node on the path to
20 the current node needs to be known, in order that the correct link travel time
to the new node can be computed.
In the preferred embodiment of the invention, for each different time of
day at which an optimal search is conducted, the link travel times are stored
in a single continuous vector. Another vector includes indices of the first
25 vector where information about the delays through a particular node can be
found.
For example, suppose NCOST is a vector of travel times and
NINDEX(nn) is the index of intersection nn at which link travel times start in
NCOST. If there are k links joining at intersection nn, then the link travel
30 times for links joining node nn occupy positions NINDEX(nn) to
NINDEX(nn)+ k*k - 1 in vector NCOST. Specifically, if i = (NINDEX(nn)+
j*k - 1 + n) with j<k and n <= k, then NCOST(i) is the delay between node
nn and the j'th downstream node given that traffic entered node nn from
upstream node n. This approach is a relatively efficient method of storing
35 link delays which is updated easily as new intersection delays become
available.



negoti ate the novenent BC. The latter may be conputed from quantities
transmtted by the traffic control systemat regular tinme intervals (eg 1
m nut e) . Wopn2/ewanpl e, in the SCATS (Sydney Co-ordi nated As@phiuosooTssaffic 35
Systen) traffic control system the variables needed for the cal cul ati on of
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Date/ Time - Intersection Strategic Appraach nunber (e.g. a link nunber) -
Regi onal Conputer nane/ nunber (the identity of the conputer 5 providing
data) - Sub System nunmber - Green signal tine for the strategic approach -
Signal cycl e ti fkif onlytieecessargtie giare afygle aohnestiadtoreenmdss sincegihe
approach 10 | I S
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travel ti rreestaneltedNirN@Eii((th@)nmdehh dn thdease bf uni-dlimeubna)]nhnlm aaIvemyi ch link
U malsargé Rhk defhy may be entered permanently in the position of NCOST which

15 relates to the illegal movement direction.

Most incidents will be handled by an operator typing codes relating to
the incidents into a file. The computer program will read the file regularly
(eg, every 5 seconds) and update NCOST. If an incident has occurred and the
delays on appropriate links have been set to large values, the data coming

20 from the traffic control system can be compared with historical data for the
part of the network affected by the incident. As the incident is cleared, the
dynamic data will return to "normal" and the large link delays can also be
returned to normal values. The dynamic data thus provides a feedback path
to the incident detecting operator.

25 Historical data from the traffic signals should be collected so that there
exists a complete 24 hour typical data set for each day of the week. Before
collecting this data, the minimum sampling period should be determined (eg
10 minutes). At the start of a given day, the relevant data set should be
loaded into NCOST.

30 As each day progresses, the system should collect the current signal
data, process it in a form suitable to fill the relevant time slot of NCOST and
archive it for off-line modification of the historical database.

When a request for an optimal or fixed trip time is received, the link
delays collected from the last few periods of traffic signal data may be

35 compared with the corresponding historical data, and estimates may be made



NCOST. If there are k links joining at intersection nn, then the |ink
travel 30 times for links joining node nn occupy positions N NDEX(nn) to
NI NDEX( nWOo#2/&fsB2 - 1 in vector NCOST. Specifically, if i BCT/NUNDIEXf®OIN) +
j*k - 1+ n) with j<k and n <= k, then NCOST(i) is the delay between node
nn and the j'th downstream node given that traffic entered node nn from
upstream node n. This approach is a rel apively efficient method of storing
35 link delays which is updated easily as new i ntersecti on del ays becone
avai l abl e. WD 02/01532 PCT/ AU01/00758 19 It is only necessary to store
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Bi-directional flowis handled in this way. 5 In practice, NCOST may be two
di mensi onal , therinh¢ sérigh amdlgsean referring to the tinme of day and the
second referrln to |ink.del, s as described above. For exanple, if the
system’i s runni 2@( e{’glalln Uh%erage data fromtraffic control signals,
the first di rrens]Dnecumlulluphcdmm obthetlhetorical @alubdbysihpantbefihe mi nut e
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a file. The,co gr %gg%{%na f g ﬁhef le regularly (eg, every 5
seconds) and2f ﬁ'i i ag asﬁr‘?ll 68 {eﬂﬁ)ﬁ ‘occurred and the delays on
appropri at e |i nKEhd avefetredremsieoditmentaf dhe niatarion tdvegnizba theairdt hye fitnd r om
the traffic 1 Is i d t he
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e next link delay in the trip.
Clearly, in the absence or failure of a dynamic data feed, historical data can
be used, but as dynamic data becomes available, it can be used to modify the

20 succeeding vectors of historical data in NCOST to reflect current traffic
conditions. From the known origin and destination of the trip, an
approximate estimate of the trip travel time can be made using pessimistic
mean travel speeds appropriate to the time of day. This is then used to
estimate the number of time periods in NCOST over which a prediction must

25 be made.

Although the preferred embodiment has been described in relation to
the SCATS system, it is conceivable that the present invention may be readily
adapted to receive and utilise data that is collected by alternative traffic
control systems such as the SCOOT (Split Cycle Offset Optimisation

30 Technique) system.

Predicting Traffic Network Movement Delays
Some traffic control systems are unable to provide a completely

updated set of movement delays at each intersection in less than one hour.
35 However, they can update perhaps ten per cent of the intersections of the
traffic network in less than ten minutes. By carefully choosing the
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t he absence or ure 0 ori ca dat
used, but aﬁl%%ﬁwwumsm@&ﬁé&a@\ﬁmgr@dl dn additen, beth ugéeasmilqmdl fy the

20 succeedi %M@%I@f@ﬁ“&@fy hé &ﬁ QIolsé ak pdadiBld © Thé Sameldifghcs Hohe e

traffic co& % ﬁg Froﬁﬁ known orlgln and destination of the trip, an
appr oXPmat e “8RHR psings %mFFl p travel time can be made using pessimstic

mean tr avel speeAl offthe @aboieheattlingheitbiigvre bvaidable Toff $ined. Thenisyslesy t o
can be applied to the system if only the network geometry and appropriate
historical data are known. The more matching factors that can be applied,
the more accurate the match between the intersections will be. In the

20 preferred embodiment, the criteria of matching numbers of links, distance
from the Central Business District and orientations with respect to the Central
Business District are always used. Once matches are determined, collected
intersection data may be exported to matching intersections, providing a full
set of traffic data for an entire network.

25 With respect to the matching process, it is interesting to note that errors
in link delays tend to cancel out over trips that traverse a large number of
links.

If traffic data is available for a portion of one city but none is available
for another city that has similar traffic flow characteristics to the first,

30 intersection matching using some of the attributes discussed above can be
performed to estimate the traffic data in the city for which no traffic data
exists. Local knowledge in the city to be matched may allow classification of
the intersections by "busyness" which may be equated to ranges of the average
daily DOS values for the intersections in the city where data has already been

35 collected. It is then possible to estimate travel times throughout the day in
the new city. This approach allows a travel time advisory system to be



estimate the nunber of tinme periods in NCOST over which a prediction nust
25 be made. Al though the preferred enbodi nent has been described in

rel ati on w@o02/01582 SCATS system it is conceivable that theP@raszento7sshiventi on
may be readily adapted to receive and utilise data that is collected by
alternative traffic control systens such as the SCOOT (Split Cycle O fset
Optim sation 30 Techni que) system Predi2Zting Traffic Network Myvenent

Del ays Sone traffic control systens are unable to provide a conpletely
updat ed set of pnovenent del ays at each intersection in |ess than one hour.

35 However , €$tRBYskethinpam ceyper wageh tiaffipehatestarissics arpknavertadet i ons of

t he trafflﬁrﬁﬂ&ﬂ‘@f&ob@dﬁiﬁt dl?é’a éﬂunﬂ g&ch B)fa@ih"cf‘f Ovby tighQosi ng the WO
02/ 01532 PCT/ AU01/ 0 21|nt ?ci] s from |Chto coIIet traffic
data, this BBPY S G mhy et atlsotid i i ey ﬁ@ Vi QBHERQYE ityn Ristericalhi ch
timely dat adambast. Heaallyatiie histheicalnd#tasrets embe chpplmdeddeitla col | ection
nmust cever r t Lo 9 whi ch
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mat ches shoul si.m I storical green signal
ti mes and si"‘@ﬂhﬂoé‘?@}f’é aﬁ’?‘ﬁ@‘%leéfﬁflﬁ\ﬂléﬁt@ able, daily averages of these can

al so be used for matching pairs of intersections. 10 Any two mat ched

I ntersectio » ref.er é hp¥ t he,.sane p nb f. intersecting links. For
dat a tchi ns are preferably
arranged such t hAttetrretive mkangforsediveringihe mnessggetsanay heclGdnttesal toBurceess

Di strict arg,gld Qﬁ)‘ﬁd T hqum%{edﬁt?afffEQB?o&WT%fgﬁ be EBPK&QQ{}OJQ&%?%&&? abl'y be

as cl ose as possi
Busi ness Di 8hdjteamsmyifted @ﬂthen@s abwies eall eni rrgat@nsmr@da thes lefy a5 haislies " of f

e S s 88 0B e ep e ATy
fact or’$ thaﬁ’ecgg Bg sexzil flsa be mpade ﬁﬁ@]gaﬁ%ﬁ?%gg nﬁ‘éaéﬁ BRieRRERS he
I nt er sect i onsiceirespditse (IVIR} hgsted. Pusthermesk, dTPRM) teRNean bberngidater} td of
mat ching NUABGL$,.9f \ll\lll\%%éxt St Bl for display on WAP and/or 3G mobile phones.
Referring again to Figure 1, in an alternative arrangement, positional

data for individual subscribers 7 can be determined and related to the server
20 5. A GPS, MPS or other suitable positioning system can be employed to

determine the exact position and status of an individual subscriber. If the
subscriber alters his travel departure time, his customised messages can be
dynamically updated based on his current status as determined by his
positional data. Subscribers can also request specific information as required.

25 The service invoked in an SMS protocol is known as "push" and "pull"
messages. A push/pull service is where an SMS message is sent from a
subscriber's phone requesting traffic information (a pull) and an SMS
message is sent (a push) in return with the required information. Subscribers
may also access a dedicated web-site which has information for the general

30 public as well as specific access for the subscribers. The subscribers can alter
their profiles as they desire. The types of information contained within a
subscriber profile may include the subscriber’s expected time of departure,
primary and alternate routes with which the subscriber is familiar and the
subscriber’s preference for weather forecast information.

35



fromthe Central Business District and orientations with respect to the
Central Business District are always used. Once nmatches are determ ned,
col | ect eavOobnosxsecti on data nmay be exported to matchi ng POT/AUSE@7FONS,
providing a full set of traffic data for an entire network. 25 Wth
respect to the matching process, it is interesting to note that errors in
i nk delays tend to cancel out over tri @8 that traverse a | arge nunber of
links. If traffic data is available for a portion of one city but none is
avail able for anpther city that has simlar traffic flow characteristics
to the firsggﬂgﬁﬁiﬁﬂersection mat chi ng using sone of the attributes

di scussed above ’Ehélnbﬁho@@hﬁ bﬁt}@ mﬁelﬁd@ﬁtfbhaéxﬁb@dlé@h@anyﬁ the city

for which noytraffic a |sts know edge th o0 be
ot chod maySaT4iBapes aEliritle BhbickaEs by o ELanaR ab e Siithet Soor i on
may be equahstherous wamjeond andjer avetifigetionmiday He(Radaltoése frorentioa as

intersgctio . L Vs e

then possi b VS Loafe SppArt bRl €ﬂ?h@é&‘@%‘%ﬁﬁﬂoﬁf’t@#ﬁ‘“ﬁéqﬁﬁ

Thi s appr oaghthf inyastigntas breadlyi dascribiod s dihg msQretmm cbmems 6:,01532

PCT/ A0/ 00@RBefote, t%sdeaéﬂﬂs%@l@d'lﬁ aﬂnbésgéét)f ak @Hu%&t‘f\% sR@hbt festrictive.
characteristics are known to be simlar to those in a city already
operating such a facility. Over tine, appropriate data nay be collected in
the "new' city to inprove the historical database. Ideally, this

hi storical data needs to be supplenented with 5 dynam c data fromfl oating
or seeded vehicles in order to be able to provide genuine real tine
traveller information. In any event, applying a traffic data matching
process at | east enables a first estimate to be established for a city

with no actual available traffic data. 10 Alternative Means for the
Delivery of Traffic Information Alternative nmeans for delivering the
nmessages may include text to voice conversion. The forecasted traffic

i nformati on can be converted into speech and transmtted either as a voice
call or if not answered, then left as a voice nessage for subsequent
retrieval. In another form traffic information from 15 the dat abase can

al so be made avail abl e through a nmenu based interactive voice response
(I'VR) system Furthernore, HTM. text can be truncated to nore basic WW
text suitable for display on WAP and/ or 3G nobil e phones.



Referring again to Figure 1, in an alternative arrangenent, positional
data for individual subscribers 7 can be determned and related to the
server 20052/0A35GPS, MPS or ot her suitabl e positioni ng SyBCEAUCHSDT7EE

enpl oyed to determ ne the exact position and status of an individual
subscriber. If the subscriber alters his travel departure tine, his
custom sed nessages can be dynam cally 2updated based on his current status
as determned by his positional data. Subscribers can al so request
specific information as required. 25 The service invoked in an SMS protocol
i's known asTHRShADESADEBINING TII'EH‘@JENTI@I\DARPEI&SIHOH@WS% is where an
SM5 message is sent froma subscriber's phone requesti ng traffic
information (a pull) and an SM5 nessage is sent (a push) in return with
the required i nfOsHEENbIRT B@H&@ﬂgﬁﬁ\fﬁc@We]ét%llﬁ@%%’@o%l@réﬁd% ed web-site

whi ch has i nf or @&é@ﬂai@étoh'i‘fg lasRe{cal traﬁ@c aaléalbeqn%@ puRible 8Sré&tRe) fiCc access
for thg subs ber%} Ef?ﬁ sub? aéé\b(é %‘t al ter gr profiles as they

desire? TheSYARRUHY Fe SRR LS Bi% & %ﬁoﬁ}at?f#f#a subscriber profile may
i ncl ude the subsmeahefdrineogpeithgthd hivtordéaldejdareblitime trafficany assctiateder nat e

b of or ence A il xSt 85 BlayBler hibriRte BRI ER aRGuj G wlE feffiroo7ss
23 Concl usidarmadonwribio despedt &y Hiasmtrtvellne pprfdessrand nventi on enbodi es nmany
advant ages and ife¥hd fo g%nﬁﬂ’ﬂ%ﬂ%: AR APRY @&;dstghfficeﬁf findtish & fn t hat

nuner ous vari atiops an cat1 ons ma i nvention as 5
shown 19n thHlt%@QCF Fecapiemb ydierein thagustoniseddioasaasted Faidia IPE@WQIH or

scope of thrlhdeepiddadteddrdiicdddlaysdes ahtdledutdd@eRribegnh thakdelent s are,
therefore, to e considered in all respects as illustrative and not
restrictiveP"N8"92/ 01532 PCT/ AU01/ 00758 24 THE CLAI M5 DEFI NI NG THE

| NVENTI ON ARE AS FOLLOWS: 1. A systemfor providing traffic or related

i nformati on, | ncl X r I; I | ng
operable to rece‘?‘gg%gl gc%%bﬁ%aﬁ)a?l?hﬁrle‘gge{glﬁttﬂ% hﬁ%b déﬁgé{lg?enngg%lggém at ed

dat a; lfeanst aﬁustwne@daﬁqre@st&detrhffm infornaatiem forradhiravelher profilés andind

associ ated geparates the information relating to each traveller profile for subsequent

transmission to individual travellers according to their profile.

3. A system according to either claim 1 or claim 2 wherein at least one
20 individual traveller, having a traveller profile, has a remote terminal operable
to receive transmitted customised forecasted traffic information.

4. A system according to claim 3 wherein the remote terminal is operable
to transmit information to the database.

25
5. A system according to claim 3 or claim 4 wherein the remote terminal
is a mobile phone.

6. A system according to any one of the preceding claims wherein
30 customised forecasted traffic information is transmitted to a traveller prior to
the commencement of a traveller's journey.

7.  Asystem according to any one of the preceding claims wherein
customised forecasted traffic information is transmitted to a traveller during
35 the traveller's journey.



data with respect to traveller profiles to produce custom sed forecasted
traffic information with respect to those traveller profiles; and neans
for sendiwgor/ims3zust om sed forecasted traffic informati onPCTATN/00ZEB

i ntended recipient wherein the custom sed forecasted traffic information
includes predicted travel delays for travel routes described in the
traveller profiles. 2. A system accordigsg to claim 1l wherein the intended
reci pient receives 15 the custom sed forecasted traffic information for
all traveller profiles and separates the information relating to each
travel | er pBofi | A siystens absadimgto any ans of tlsé precedingwdaime iradlutditgvel | er s

gk ; . . . ! e |
lam 2 shetavaRtrafBace for sthyifly URLRRRFRGQEALOHdileS hoRarBl8) PIckIP)
profile, hath@udiigpiataddeniifing Sireirapelier ang dataaplating teribaittavelletuist oni sed

forecasted ukadlftrevdl RbQtSFRINONsud tirfe BF SbRMAER{H 8 (hos6 kdintds3 Wherein
the renote termnal is operable to transmt information to the database.

25 5. system according to claim3 or claim4 wherein the renote term nal
i's a nobil e9phona.sySterdasysitdénmg acany dhaof tlee pracedns clhimhbevipreineiieng cl ai ns
wherein 30 I d raffig iofo hon_ | I Lfted to a
travel |l er pﬁég’% %?oéﬁﬁﬁggég&n{%rg‘%egg[l&%rﬁn %% ﬁlgtﬁ;%{érg? %lg?p%re?%EF (?1‘3?/6& . A system
accor di ng t sustemiserkfarbcadied pradlie thfiogmetianns wherein custom sed forecasted
traffic information is transmtted to a traveller during 35 the

traveller's journey. WO 02/01532 PCT/ AU01/ 00758 A 25 8, A system according
to anylone ab- t he Systeae areRrdingieithers aanﬁgoraﬁaltmmhw@ma@élayaé for

storing i ndizeveléds dre @revided aeteds lohe tidieller auRbhss apd @hdy &%er ddig! udi ng

oo e Wb A b e, Lo, ravelLer”s usual

according to any one of the preceding clains wherein the traveller's

P01t 0SSR 0 Bl b0 B Blohil Um0 sl
means for integrating historical, real time and associated traffic data is
operable to:

a) determine a time series of average delays from historical data for
links in a traffic network the time series extending over a pre-
determined period of time;

20 b)  receive historical weather data and correlate that weather data
with the historical traffic data and generating an average historical
delay for the links during various weather conditions;

c) receive real time data relating to weather in the geographic region
of the traffic network;

25 d) estimate the actual link delays that will occur on each of the
traffic links for each of the time series based upon the received
data; and

e) generate a prediction of the actual delay from a commencement
node to a destination node of the traffic network by summing the

30 respective link delays of the links along the travel route using the
estimate for each link delay at the time the traveller is expected to
commence travel along those links.

12. A system according to claim 11 wherein the integrating means
35 determines seasonal trends in the historical traffic data relating to average
link delays and removes those seasonal trends from the historical traffic data.



10 10. A systemaccording to either claim8 or claim9 wherein individual
travel lers are provided access to the travell er database and may alter data
cont ai neav® n2/01382 dat abase relating to their profile. 11. PCBMEOEM7SCCOr di ng
to any one of the preceding clains wherein the 15 nmeans for integrating
historical, real time and associated traffic data is operable to: a)
determne a tine series of average delags fromhistorical data for |inks
inatraffic network the tine series extending over a pre- determ ned
period of time; 20 b) receive historical weather data and correl ate that
weat her data wth the historical traffic data and generati ng an average

historical qgel ay s§79lrelﬁ Q@cdrﬂﬁi@std’éﬁhﬁwéﬁ% '1?‘«'.@ claat *PQR/vH‘e,QQHi Jpﬂeons c)
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wherein t hem Eleb@ag%h@awaa@ woaéalelmkd yéeasleﬁwhnktaié yhurp {ime step
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wherein the integrating nmeans estimates the actual traffic |ink delay that
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for tHe Iink % future time step

15. A system according to any one of claims 11 to 14 wherein the
integrating means determines predictions of actual delay that will occur for
travel routes according to traveller profiles at the times required by each

20 respective traveller profile.

16. A system according to any one of claims 11 to 15 wherein the
integrating means receives data relating to events such as school holiday
periods, summer holiday periods, public holidays and weekends and

25 correlate that data with the historical traffic data.

17. A system according to any one of claims 11 to 16 wherein the

integrating means includes a model of that data generated by performing a

least squares fit analysis to determine an average historical traffic delay using
30 the function:

Delay = a,+a, *Dr/(a, + Dr) + a, *R/(a, + R)
+ a5 * Sh + a, * Ch +a, * We + a, * Ph + a, * Ph’
+ a,, * Ph™*
35



with the previously established ratio thus generating an estimte of the
actual 10 link delay that will occur for the link at the tinme step in the
future. Wd02/M53ystem according to claim13 wherein the i PCPAUAL/ONIEE MEANS
generates an estimate of the actual traffic Iink delay that will occur for
alink sone tine in the future for all traffic |links of the network
relevant to traveller 15 profiles. 15. 24 system according to any one of
claims 11 to 14 wherein the integrating neans determ nes predictions of
actual delay that will occur for travel routes according to traveller
profiles at the tines required by each 20 respective traveller profile. 16.
A system acwal{é}gng 9 feg%eg)éhq gEmSh%ﬁ@lﬁg'#a?nlS wherein the integrating
nmeans receives data re i such_as school holiday periods,
sumrer hol i day peri (ﬁlseprsamﬁwamwmwt@ﬁ@d%@n@m@@md 25 correl ate that

data with the historgieadprbsditsisehs@iilidhs: eﬁl&ystem according to any one of
clainms _11 to 16 V\he‘ricreLPn the integratin s,.i.ncludes a nodel of that

data génerated by pérfSFREERGRLY COERCE sy ?Te okday BRHPYsi s to deternine an
average historical tWeafrepeesdatsy weskagd oBWeekday uncti on: Del ay

ao+al*Dr/ (a2+Dr) +a3* a4+R) . +as +a, *\W +aB*Ph +ae*Ph- + alO *
Ph+ 35 WD 02/ 01532 %ﬁljﬁiglﬁﬁ‘?ﬁl@?ﬁ%@% Dr represents period since |ast
rain R represents rdhifraptesentslaaday pefodeaqublicdtblptayi od Sh represents
school holiday peri t hol i day period W
represents a weekengﬁh %eiezl%g%ﬁ&raz%?g ent ls"‘sgglg‘g@fu c holiday Ph-
repreélQnts a day before a public holiday Ph' represents a day after a

\%bl ic hol It day Agyﬂt%m AcSoratMAGsP6Rk BPcladmany N7 WhesdidiedEindated 6f 17
erein es i

nk d%?ays caused by incidents are received and stored for subsequent access
by the integrating means for summing with the historically expected link

delays when predicted travel delays are generated.

15
19. A system according to any one of the preceding claims including a
means for determining an optimal path of travel through a traffic network, the
means being:
a) operable to determine a link travel time for each traffic link in a
20 network; and
b) operable to implement a path searching method to determine the
optimal path between two nodes in the traffic network, the
optimal path being the series of connected traffic links between
the two nodes resulting in the least expected delay.
25
20. A system according to claim 19 wherein the determination of a link
travel time for a traffic link in a network is obtained by summing the mean
free travel time for that link and the average time required to negotiate the
immediate upstream intersection connected to that link.
30

21. A system according to claim 20 wherein for traffic links with vehicle
flow rates less than the saturation flow rate, the mean free travel speed is
obtained by dividing the vehicle flow rate for that link by the vehicle
concentration for that link, and the mean free travel time is obtained by

35 dividing the distance of the link by the mean free travel speed.



| i nk del ays caused by incidents are received and stored for subsequent
access by the integrating neans for summing with the historically expected
i nk delvege2/0u58n predi cted travel delays are generated. RET/ABN1/H758/St em
according to any one of the preceding clains including a neans for

determ ning an optiml path of travel through a traffic network, the neans
being: a) operable to determne a |ink ta@avel time for each traffic link in
a 20 network; and b) operable to inplenment a path searching nethod to
determne the optinal path between two nodes in the traffic network, the
opti mal pat RB2bei AGYsiEn 6eqrdingio ey naeoéalaimafld er 21 mwherpiat theaveragee t wo

nodes resul tini@td Reddtate GATINIBIPRE EFs AR Y ntetsecon i obYAheMRRAREI Ng to
link travel tine for a traffic

claim 19 wherein t erg(ger%natiooz of alin

link in an ¢ RETVEORKSt BRNELINTU §ReHY the mean free travel tine for
that link and the average tine required to negotiate the inmmediate
upstreamintgrsegtion connegted, to that Lipk. 30 2 A,system according to
claim 20 vvhrég’ei nﬁfsgis eixggggqrghx}g Fﬂ(%nw{l'ﬁ Otg%n@iseﬁ)ﬁol th§¥%§l YRS than the
saturation féaeivingtasrequhst twganvidecan bptuel tmyekgatbsthrobglainrtedfiby di vi di ng
the vehicle ; | ' At i t hat
l'ink, and tﬁgﬁpﬁ%%%ﬁﬁféﬁi}%ﬁ?ﬁ#iﬁeﬁ%ﬁ%ﬁ%ﬁ%?eg@ﬁﬁ;‘%&fght ance
of the |ink3k/CATHBATASaYY! OT}Cay din da A1) e53ma Ba758 28
22. A syst elinRW04¥lHRE 1k oAbt Cortfach! B 186k B tIRlnRRIS: dhe average
time t negotiate.atm i digte upstreamintersectiqn is obtained fromthe
traf fill net GBPIORIIALe Dum rc‘%r?%fmll @'@ttgﬁ? SBT198aCCQT Qﬁ@rﬁ%ﬁéé%’fe eR§ to any
one of cl ai oemhferncenihtwine déstinapion nodesdh\thegedwodquest to provi de an
optimal travel path through a traffic network, nmeasured |ink del ays nost

recently collected fromtraffic signal data are conpared with historical
link del ay 84ta Amsystem estdrdingtaoélaime achers, in ithekvelst that ol sime ligkner at ed

for each trabfayCidth Br 4 BabilCliARGVMALKafATatlE historical link delay data is used.

15
25. A system according to any one of the preceding claims where there is
insufficient historical traffic data for links in a traffic network to generate
historical link delay data, the means for integrating historical and real time
data uses available traffic data for other links in the same and/or different

20 network as estimates for those various links for which there is no data
available.

26. A system according to claim 25 wherein the traffic links for which no
traffic data is available are matched to other traffic links for which traffic data
25 is available, the matching process taking account of one or more of the
following:
a) the relative geometry of the traffic links;
b)  the relative arrangement of the traffic links;
c) the relative capacity of the traffic links;
30 d) the relative alignment of the traffic links with locations of
relatively high population density;
e) the relative DOS of the traffic links;
f)  the relative distance of the traffic links from locations of relatively
high population density.
35



10 appropriate nunber of steps in the tine series according to the
traveller's comencenent and destination nodes in the network. 24. A

syst em aocopzorsgz t o cl ai m 23 where, in the event that reaPCTAme1/0G76k del ay
data for a traffic link is not available, historical Iink delay data is
used. 15 25. A system according to any one of the preceding clainms where
there is insufficient historical traffizgg data for links in a traffic
network to generate historical link delay data, the neans for integrating
historical and real time data uses available traffic data for other |inks
in the same2and/Armelibfoderfeprovitting érafie kr aslatesh indotiestidw indlhding tharsteps
l'inks for wgpch there is no data available. 26. A systemaccording to
claim 25 vvhereln the traffic links for which no traffic data is available
are matched to o¥herstoringigtorical segldimenndnsspcintadcirafiicatadn as avai | abl e,
the mat chi ng processddtakaded account of one or nore of the follow ng: a)
the relLative ge try of the tr C nks rel ati genent of
t he trIE{ffic iy ‘i‘}e&fﬂéngé?@t E’E’i’by {E}ff@r Cﬁ%SSPF%?ft‘F%/a fa Wik 30 d)
the relative ali gnnmetsp@ft tbhmvteﬂaf prafiles ik produde distamisedsfoodcasted ati vel y
hi gh popul ati on den i [ e IV f n f) the
rel ative distance of ﬁhﬁ% q@reﬁp%%@g#?ﬁrﬁé&g‘% ﬂr%P % ’ \lg}?aifiy hi gh
popul ation densialy. S%ldm dmmﬁgmwedwommmbﬁsﬁm indorrzatign keahod of
providing traffic orifelaeddnbal MHhan hothiulimel Mrehasd udh )

storing historical, r time an assoc) at ata | dat abase; 5
b) int¥grating said %Itr%ﬁtil%lnc Ipdes P’Eeidh‘iétegnﬁﬁvﬁiéé@ﬂ’ét %traa@ar%q respect

to traveller profil aﬁest;gb@ﬂqﬂuﬁgtﬁwgn@ﬁpﬁﬂgeg orecasted traffic information
with respect to those traveller profiles; and c) sending the custom sed
forecasted traffic information to an

28. A method according to claim 28 including the step of the intended

recipient receiving the customised forecasted traffic information for all

traveller profiles and separating the information relating to each traveller
profile and transmitting the relevant traffic information to each individual
traveller according to their profile.

29. A method according to either claim 27 or claim 28 including the step of
an individual traveller, having a traveller profile and a remote terminal,
receiving customised forecasted traffic information on that terminal.

30. A method according to claim 29 wherein the remote terminal is
operable to transmit information to the database, the method including the
step of an individual traveller transmitting information to the database.

31. A method according to any one of claims 27 to 30 including the step of
determining from the traveller profiles the travellers usual travel routes and
usual commencement time on those routes.

32. A method according to any one of claims 27 to 31 including the step of
determining from the traveller's profile the times that travellers prefer to
receive customised forecasted traffic information.

33. A method according to claim 32 including the step of sending
customised forecasted traffic information to a traveller in accordance with the



i ntended recipient wherein the custom sed forecasted traffic 10
information includes predicted travel delays for travel routes described
in the t vaoerbxs2 profiles. 28. A method according to cl ai reP8Ubnal7sgli ng t he
step of the intended recipient receiving the custom sed forecasted traffic
information for all traveller profiles and separating the information
relating to each traveller profile and30ransmtting the relevant traffic
information to each individual traveller according to their profile. 29. A
met hod according to either claim27 or claim 28 including the step of an

i ndi vi dual PrefoEpd dimentoaritaeeiving Hednfeymaiias ag detgrmined gﬁm the ermi nal ,
recei vi ng cugpgm@ﬂy¥ﬁdﬁggecasted traffic information on that termnal. 30. A
met hod according to claim29 wherein the renote termnal is operable to
transmt information to the database, the nethod including the step of an
i ndi vi dual B#aveAlmethodareordingtg eithbo thain 3ot olatimes Valchbdisg.ths kteprofret hod

according t f.cl al i.nckudi f erm ning
fromthe t rg\}lgﬂ%lelrgpg?%fg f]%lggthgﬁes g%egi\?[é%%é P soﬁ}séu%ﬁn@?lﬁt%\?%i Idf%ﬂ%&scogﬁ%%eg‘s ual
comencenentin thakpretile. hose routes. 32. A method according to any one of
claims 27 to 31 including the step of determning fromthe traveller's
profile the tinmes that travellers prefer to  receive custom sed forecasted
traffic infdPmatddnethed acRoringde aay eifgaines 27 50 A¢ aoherai) the figPOhe st ep
of sending imygtatitigSastorivatGast ehetdrdf ddseciadDd sl WRR rbopett ko avwekllers i n
accordance w tf tge V\%OZ/Ol%SZ.P(F;Fr#OAUOl %3;{%? .3? r%%&f er{gﬁi &I s for
recei ving t REHAT 8 RERGWH Q8 ' YRISEPIPHERS I MIQIMARAT WCIAe G | . 34.
A net hod acstepdioftg to either claim 32 or claim33 including the step of a
travel |l er accessjng e I AV I i Ng..:

contained in thda}t pc%%ﬁmgﬁ hggeﬂﬂgﬁegﬁﬁ%apé‘g%gé%fl%%% glloan;ﬁ/ﬁ%gléﬁgﬁd%?;fl&ns 27
to 34 wherein the stlépksin a inaffignetwor, thestime seales extending ewemad associ at ed

data with respect tq,basiehliféd Eerigaq)ffitﬁﬁg to produce custom sed forecasted
traffic information includes th step “ a) determining a ti eries of

of
aver age del ays fPomBFekvang ggftoqjgﬁléwgﬁer data d@nd correlating that weather data
with the historical traffic data and generating an average historical

delay for the links during various weather conditions;

c) receiving real time data relating to weather in the geographic
region of the traffic network;

d) estimating the actual link delays that will occur on each of the
traffic links for each of the time series based upon the received
data; and

e) generating a prediction of the actual delay from a commencement
node to a destination node of the traffic network by summing the
respective link delays of the links along the travel route using the
estimate for each link delay at the time the traveller is expected to
commence travel along those links.

36. A method according to claim 35 wherein the step of integrating
historical, real time and associated data with respect to traveller profiles
includes the step of determining seasonal trends in the historical data relating
to average link delays and removing those seasonal trends from the historical
traffic data.

37. A method according to either claim 35 or claim 36 wherein the step of
integrating historical, real time and associated data with respect to traveller



links in a traffic network, the tinme series extending over a predeterm ned
period of time; b) receiving historical weather data and correlating that
weat her deda2/0MBth the historical traffic data and gener apCTiguatomEaser age

hi storical delay for the Iinks during various weather conditions; c)
receiving real tinme data relating to weather in the geographic region of
the traffic network; d) estimating the a&dtual |ink delays that will occur
on each of the traffic links for each of the tinme series based upon the

recei ved dat and _e nerating a prediction of the actual delay, froma
comencenenProteuEalEdes HciPR et FERIRGAE e achaliratie ihéﬁq@%glkawliunm ng
thf rfSchMm ﬂﬁr lﬁﬂlrf(l@%c&)rié tﬁﬁ(_at, h?ﬁhd futise B @étt%rh lfléﬁpﬁﬁie trfficelats | ng the
estimate for ch . link de a e tra e

commence tr{;ﬁ}% %F%ﬁbeaﬁﬂﬁg?lﬁﬁ%gn%?éhni“ﬁfé etI?J %Pgﬁ?ﬁ

wher ei n t henstsepeaehtlynhegnatd rhgifﬁblmkodelayﬂto theaadremgmhlﬂadcdslﬂdcdaltagd dat a
W th respec r I f

seasonal trfeoﬁ etc{)?r\é%é&li ot?ﬁl%a atlt (Hf &ggsfggﬁ%&gra e IE}(iﬂgel ays and
renoving th tlﬁbagmm atf@r@E@Iblﬁ‘tﬂﬁﬁ@hlﬂl@k delﬁwdpr &le linkedpf ungatuae sER A

met hod aCCOWMet Sre@idi®y esthBlishetbratio Ghdl g‘é‘n%ﬁat ARttt §f @R &tual

i ntegrating,.hi al , eal ti.nme and assqciated data Wih respect to
travel |l er V\b“k) %%é'@ ‘N%II/f% inkat "Fmee%el? H&Fllﬁiétqu'\e step of
estimating the actual traffic link delay that will occur for a link sonme
time in the,futu receivi.ng.real. ti tr relating to

measur ed de?’gays %ﬁn&?ﬁg{lfa‘c%oﬁlﬁgéc ﬂadrrbgfgv&}eéﬁnnt&et%%é ngrfth 5’1&mlghe nost
recent |y nehistonichlt reaf tinge hndlassteliaipdtdata Mtlax&spagbtdﬂrswaﬂequnbﬁlasnk deI ay
for the cor t

mul tiplyi ng{t g&%f/ityré gs'é[%f) ?%?@Elag E}MES%%&P %rae{‘ﬁ 1cl%i\ﬁatk cge}f ut ur e time
step wth Osﬁ@x/qu‘@shy éemgrimelindhe §‘tl’ﬁ1631f<l?ﬁr%l hﬂkﬁ@ BeEYoHkt e of

t he act ual rd]é%t(i@h?eweq]bgbr(yﬁ]bh occur for the link at the time step in the
future. 38. A nethod according to claim37 wherein the step of integrating

historical, real time and associated data with respect to traveller
profiles  39. A method according to any one of claims 35 to 38 wherein the step of

integrating historical, real time and associated data with respect to traveller
profiles includes the step of determining predictions of actual delays that will
occur for travel routes according to traveller profiles at the times required by
each respective traveller profile.

40. A method according to any one of claims 35 to 39 wherein the step of
integrating historical, real time and associated data with respect to traveller
profiles includes the step of receiving data relating to events such as school
holiday periods, summer holiday periods, public holidays and weekends and
correlating that data with the historical traffic data.

41. A method according to any one of claims 35 to 40 wherein the step of
integrating historical, real time and associated data with respect to traveller
profiles includes the step of modelling the historical and real time data by
performing a least squares fit analysis to determine an average historical
delay using the function:

Delay= ay+a,*Dr/(a, + Dr) +a, *R/(a, + R)
+ a; * Sh + a; * Ch +a, * We + a, * Ph + a, * Ph"
+ a,, * Ph*



i ncludes the step of generating an estimate of the actual traffic link
delay that wll occur for alink sone tine in the future for all traffic

| i nks of whe2eessxnwork relevant to traveller profiles. 39.PE&r/AbdHodss
according to any one of clainms 35 to 38 wherein the step of integrating
historical, real time and associated data with respect to traveller
profiles includes the step of determ ni 8§ predictions of actual delays that
will occur for travel routes according to traveller profiles at the tines
required by each respective traveller profile. 40. A nethod according to
any one of clainms 35 to 39 wherein the step of integrating historical,

real tinme awhaégsocipi %rgﬁrﬁs\p@ﬁtjdrmﬁgt tntraveller profiles includes
the step of receivi n@ data rel at ifnﬂ.t? ven(as suc%gﬁlg SCCEOO| hol i day

peri ods, sunmer hol iRNASPIGEPRSFEIBH AR RSt HEpReigYEL Weekends and
correlating that dat$hwepieséits shheslooliddy perdddi ¢ data. 41. A nethod

accordisng to any Onecﬂfr%;gxle%ﬁ@c %?%lgn%%{%m%ﬁhﬂgégggié?gp of integrating

historical, real ting a associa to travell er
profiles includes th&eseppesehtnmusiekend or meeekidsyorical and real tine data

by performng a | egsy ;SHLas8S af'ﬁblPd“Héblééaf to determ ne an average
hi storical delay using the functiop:  Del ybgl(;a,’f / (a.+Dr) +a3*R/ (a4+R)

+a5* Sh+a. * Ch+a, * W+ paREesepis.a day befome a\nyhiis ol PCT/ AUO1/ 00758 32

Wiere Dr represents Rl ieydesdmea dagsgftgr@i Wlid bpliégent s rainfall in |ast
predeterm ned period Sh represents school holiday period 5 Ch represents
common summer holiday period W represents a weekend or weekday Ph
represents 42pubAimethod ataprding to apyesentfclaindags befio vehareputiid stehaifi day

Ph" represe : j.C i L 0 any
one of cl ai g{séégt%%@?{o\tgﬁ%}’gﬁe%%{g asf@i‘ﬁsg@é téﬁng%tg%rvgﬁpﬁgg%%gtq g?&é’gﬁ?f r eal
time and aspedilas darludesthe stepdspeaivingglats acletingrio epfiritedlinkslolates the
step of recghvdeddbFHaidadéflsanddokifg et dMth 86 Hil¥eqHEhBYRess whereby
estimated delays caused by incidents are summed with historically expected

link delays when predicted travel delays are generated.

43. A method according to any one of claims 35 to 42 including the step of
identifying an optimal path of travel through a traffic network by determining
a link travel time for each traffic link in a network and implementing a path
searching method to determine the optimal path between two nodes in the
traffic network, the optimal path being the series of connected traffic links
between the two nodes resulting in the least expected delay.

44. A method according to claim 33 wherein the step of determining link
travel time for a traffic link in a network includes the step of summing the
mean free travel time for that link and the average time required to negotiate
the immediate upstream intersection connected to that link.

45. A method according to claim 44 wherein the determination of the mean
free travel time for a traffic link includes the step of obtaining the mean free
travel speed by dividing the vehicle flow rate for the link by the vehicle
concentration for that the link and obtaining the mean free travel time by
dividing the distance of the link by the mean free travel speed.



caused by incidents and storing that data for subsequent access whereby
esti mated del ays caused by incidents are summed with historically expected
|l i nk del ay@ ombess2 predi cted travel delays are generated. 4BCT/AUnEts8]
according to any one of clainms 35 to 42 including the step of identifying
an optimal path of travel through a traffic network by determining a link
travel time for each traffic link in a 88twork and inplenenting a path
searching nethod to determine the optinal path between two nodes in the
traffic network, the_optinmal_pat ng, the series of connected traffjc

h bei
links betwt@n théneihedasgerdingdeetthagClaimi4feor dain 4Sxipetediagdbe &lep a4, A
net hod accO@Hﬂamntgcarpé\airag@ﬁnmr@ggﬁh&eaﬁ L8 fheRfiatdaiRtida il fifelseBliont r avel
time for a %r%{r&ic Iffnk L0 a netﬁor hngl}gﬂ&es the step of summ ng the nean
free travel TPPHES Brificmetwark ety CPRECLEE e tine required to negotiate
the i mMmedi ate upstreamintersection connected to that |ink. 45. A nethod
accordi ng tg-cl aj r.ei term i e ravel
fime fora Faf rhaur elt Wekbidlab 16 aff Hole WingTs Tho b o RBhe Lo e of
travel speeilenjifying airagyeshio povidd en pptimal dtayet path Hwonghie thavelhe vehicle
concent rat i Qe aidapﬁ%éﬁt?ehdeéi BREHOPERRLED G0 rﬁrg%eaflﬁgdtlﬁﬁe/&éla jme by

di viding the distance I nk by the nﬁﬁetra\(e speed.

02/ 01532 PCHOALIRCE 7’58>tlleﬁ?d4 ompTRIC BRI Mflﬁbh%séo%ﬁlﬂé’ﬁ( gg‘ay aky or

cl ai m 45 i nghdidbtighating tht @pted lirﬂgbdeihjﬂ'fd;]tgea@h t@amf 2 icagek i e Adtwrnlidbr ahe an
m,the traffic

i medi at e upstre i ntersect.ion .fr etwork traffic control
system. 47 SHPTRETR BT Bl AR d04R tRE s 4dcond g dRp fraselERR  ui g ¢ he
step of i devminigricamentaadubstinhtiopmudes én dine optwonkl t ravel path through a
travel network and upon recei pt of such a request, conparing neasured |ink
del ays nost recently collected fromtraffic signal data with historical
link delay #ata Aamefhestacaarding te slaimcdTiincluding thelsigp pbidesdidying af fic |ink
nccor ding. e ciacnsuloicAERECHBI LA TRR Sty BhEPRr arihE THICR SRTkER

I ng \Y/ S ] A | X St | S |
networ k. 482CGRIHREHGR H’é?é%srtﬁl‘i?]ﬁng“ee(%o‘if&:ﬁe&iarﬁ“%71ni I‘%Y&Pﬁ&@trﬁél?g?léﬁﬂéifmcem
i denti fyi nglinkhihddelssuddta ¢s aot avabddd, melahgtisewflhistsridel Hyk dalsy data. a
traffic link is available according to a pre-established criteria and in

the event that sufficiently recent I|ink tine delay data is not avail abl e,
maki ng use 49. hiAmoethodlaccordingdd apy daeaf claims 35 to 48 including the step of

identifying whether there is insufficient historical traffic data for links in a
traffic network to generate historical link delay data in accordance with a pre-
established criteria and in the event of identifying that insufficient data
exists, using available traffic data for other links in the same and/or different
networks as estimates for those various links for which there is no available
data.

50. A method according to claims 49 wherein the step of using available
traffic data for other links in the same and/or different network as estimates
for the various links for which there is no available data includes the step of
matching the traffic links for which no traffic data is available to other traffic
links for which traffic data is available, the method step taking account of one
or more of the following;

a) the relevant geometry of the traffic links;

b)  the relative arrangement of the traffic links;

c) the relative capacity of the traffic links;

d) the relative alignment of the traffic links with locations of

relatively high population density;



49. A nethod according to any one of clains 35 to 48 including the step of
identifying whether there is insufficient historical traffic data for |inks
ina traféovorset work to generate historical |ink delay deCHAUn/@IsOr dance
with a pre- established criteria and in the event of identifying that
insufficient data exists, using available traffic data for other links in
the same and/or different networks as &#tinmates for those various |inks
for which there is no available data. 50. A nethod according to clains 49
wherein the step .of using available traffic data for other links in the
sanme and/ or diff®renti®ié& WF%QS Cg§p?ﬁﬁ’t? %llmﬂ%?r the various |inks for which
there is no avaif)ablthedalativentiktages of fige Gaéfic Bhks f@ne Mddagionbef relatively | | nks
for which no traffic iggtpaoi§,[a%/ailable to other traffic Ilinks for which
traffic data is avaiIP Ie,put%é Wﬂ%@"step t aki ng account of one or nore
of the following; a) the relevant geonetry of the traffic |links; b) the

relati e areange LG L iank s i j of the
rart ol ke o DR g apAEE Heun Mibetartlelly B bEehbatEr s AR

| ocati ons ofvith efarengelty the gpomppuYiaE dAWERESi ty: WO 02/ 01532

PCT/ AU01/ 00758 34 e) the relative DOS of the traffic links; f) the

relative distance of the traffic liinks fromlocatjons of relatively high
popul ati on gé'nsi ?\/m%h%fﬁcwé%& e laEn g taflglahiya‘?%ﬂ“ireé%?%ti ally as
her ei nbef or deste#inyd witdh reférhbe tetles eswenpaniting deewimanyi ng drawi ngs. 52. A
met hod ,according to claim27 substantially as hereinbefore described with
refernce to the acconpanying drawi ngs. 10 Dated this twenty-sixth day of
June 2001 Chsteshihis aveinty-sixyh dey of Rose 39@d/f ord, Charles Karl Patent
Attorneys for the Applicant: FBRI CE & O

Custom Traffic Pty Ltd, Ros Trayford,
Charles Karl
Patent Attorneys for the Applicant:

F B RICE & CO



