2 8 FEB 2006 1 VEH CLE ARRI VAL NOTI FI CATI ON SYSTEM Fi el d of the Invention
[ 0001] The present invention relates to a systemand nethod to notify users
of the estimated arrival times of vehicles. [0002] In particul ar,? 8 RiBs2006

i nvention relates to a system conprising conputers at city bus stops and
conputers using a method to track the L]ocations of public transport

vehi cl es such as buses so that passengers can find out when particular

buses serving particular routes will arrive at a specific bus stop.
Background of the | ' i ' { ife in the
cities, passengers ‘?Egﬂ#ﬁ%&ﬁmﬂgﬂskﬁﬁ?}fdmmmses woul d |1 ke
to know when the buses they wish to board will arrive. Wiile public

transportation conpani es publish bus schedul es, these schedul es becone

| ess useful in dynamic city trgididor h@NAvbh@es Where traffic conditions
change rapidly, or when the buses break down or are otherw se del ayed.

[ 0004] Accur afeeofiuFhempresent invéntiananciatas W blsyatdrowndieethadde mpéifisusessbet t er
plan their ti to maximze tine fo ther activities and mnimze tine
wai ting at thgg\?f%‘(’b%@?%'@'rﬂ@%%oheﬁﬁaﬁ&iti ng for buses can al so mean

| ess exposur egofzi nf%mmarvv@ﬁé Renfion fihicand a SydaRCidHplidifg RBAPARIST S’

safety and confort. [0005] To this end, a nunber” of inventions have been
patented (or hheiy bperstbpg arak eempytars usiioarmptinseigtiack dne dopatignsiofal

times of their blLic tran rt.. An ex | e of, ,such _an | ] y be
passenger s at PUBYGaRspB VEERS s & BUSRE P vat PhsPlndld S HhaRIEY: ng
a request but vpen pdificulay buess sehling pertiduddruiotiteivill aRivieost ®Bpétific aisi mat ed
arrival tinmes of the buses serving that bus stop. Wile the objectives of

these inventi &9 are

Background of the Invention

[0o03] In today’s fast paced life in the cities, passengers riding public
transportation such as buses would like to know when the buses they wish
to board will arrive. While public transportation companies publish bus
schedules, these schedules become less useful in dynamic city traffic
conditions where traffic conditions change rapidly, or when the buses break
down or are otherwise delayed.

[0004] Accurate bus arrival information will allow the passengers to better
plan their time, to maximize time for other activities and minimize time
waiting at the bus stops. Minimized time waiting for buses can also mean
less exposure to inclement weather conditions, enhancing the passengers’
safety and comfort.

[0005] To this end, a number of inventions have been patented (or have
pending patents) to inform passengers of the arrival times of their public
transport. An example of such an application may be passengers at a bus
stop initiating a request for information by pressing a request button. The
system will then return information on the estimated arrival times of the

buses serving that bus stop. While the objectives of these inventions are



2 8 FEB 2006 2 the sane, the nethods by which the objectives are attained
and features provide by the inventions differ. [0006] For exanple, US

6, 006, 159 (Schmier) and WO 02/ 23507 (Wnkler) both use the G ohlya FEp 2006
Positioning System (GPS) to track current bus |locations. On the other
hand, JP2002329293A2 (Ishi kawa) uses car navigation technology to track
each individual bus's position. JP3029698A2 (Yanmashita et al) requires
installation of an infrastructure of devices along the royte o; he buses

ngd 3k

to broadcast H¥:saMendhemetBedahyowhich e elygelivesyaig altal &ES. In

nost of these Wbyﬁhemﬁggﬁayqun al so request for the bus arrival

I nformati on tr? he persona evi ces such as nobile tel ephones. [0007]
Wi | e these sqdoos]i Fios exppgde, US 8006, 15N (Saahieryand WOe0228507 ¢Wirkier) The

areas. such a6 DBH 4SS Jher @ PREBNE 1SS BRBS EnBEkeedutt puee”
i gnal s rom {deiopRel S Sthel Bltfer hARUL IPoHORShoSTIAP YishdivaY LSt earuse of

differential or assisted ogi es. ng er systens such as that of
JP3029098A2 r equigatiohdachnalogy taatracluesdly individualt s saipositionf JAIZA008A2

br oadcast devi t tes pljed by th to be tracked.
Theref or e, o hLARABRNERE Foroines ranl Fien SLARBMERHRUE A G Sngi c
transport sysy@ifolife bf MHe Biised & brbeddadiysssitiondl! infriatRnato ohepdard
particul ar bus stop and wi thout need for heavy investnent in system

har dwar e or usleviseswon éhe duises pdsi mpshphithesesexansplesu pagsgnadrstean alsPent i on

et ormi i ng. afaRe Ry AR eRgh e T fo Bl e Rbe e s o
particul ar st gipbikettelepyidhes) conprising a | ocation-based application; a data
transm ssion application, a database adm nistration application; ?ems.
plurality [0007] While these solutions appear to work, in reality, there are prob
The Global Positioning System is notoriously unreliable in densely built-up
areas such as cities where high-rise buildings block the GPS satellite
signals from the receivers. This problem is not solved even with the use of
differential or assisted GPS methodologies. Other systems such as that of
JP3029098A2 require heavy capital outlay in installation of location
broadcast devices along the routes plied by the buses to be tracked.
[ooo8] Therefore, a need exists for a system that enables passengers of
public transport systems to find out when their buses will arrive at their
particular bus stop and without need for heavy investment in system

hardware or use of unreliable positioning systems.

Summary of the Invention

[0009] In one aspect, the present invention provides a system for
determining and displaying the estimated times of arrival of vehicles at a
particular stop, the system comprising a location-based application; a data
transmission application; a database administration application; a plurality
of stops, each stop being equipped with at least one computer and at least
one display; and a plurality of vehicles, each vehicle being equipped with at

least one mobile device.



of stops, each stop being equipped with at | east one conputer and at | east
one display; and a plurality of vehicles, each vehicle being equipped with
at |least one nobile device. 2 8 FEB 2006 3 [0010] In another as;ﬁclg B@Eﬁe
present invention provides a nethod for determ ning and displ ayig Eih
estimated tinmes of arrival of vehicles_at a particular stop, the nethod
conprising receiving a request for arrival information; retrieving stop
identity; retrieving list of vehj ctges serving the part.icular s%o £
retrieving i dB86l Ie@netherepseeel ther RIGSENE H V%'gm PIPUAes (& et Bgt & i ni ng

positions of WelrflifAg Hid HDIAifig RAE 'esBHlAGd Hhidy of SFFV R dehitiey ange

I nformati on or neares e particu stop; conputing _arrival
times of the pesicasar stdp,cthes methbecamptisingl seceiviog; aarediugst fomn @il

ival tines. of t vehicles to tF ticul . Brief . i pti
el O R IS S50 Behl ARG R SRR, P
o egarer WRdHicliteaeh Rafieyy, 1RKiads 8K 9ERbRs Yerking flecpamonal ot

dpie
dr awi ngs of G "1 illustrates the functional block .(ﬂ‘agram
of the systemdetermaniogr pesitiensiafhvalideprsereing thevpatticoiar steg; coorsting) G 2

Is a flowhart,illustrating the methqd of th resent | . Il ed
Description oflistaRceNiQimgHon @gf?]ar%qd’ee[%é‘?l?%go g}é%@ﬁ ?H‘I%')rgg@#)’ %ﬁ(ran p@ﬁégent

i nvention wil e tiSeg o fie nBar@RORHIEES fo \thé Paftidui&t gtbp,ednermﬂmawagt of
the invention. In the followng description, details are provided to

descri be the pridadtimes efmesdesterahicles to artigdanpioRr ent to one skilled in
the art, however, that the invention may be practiced w thout such
details. Some of these details may not be described at length so as not to
obscure the invention. [0015] The preferred enbodi nent of the present

i nvention is a system nmakes use of existing |ocation-based systens (LBS)

that are part of a Brief Description of the Drawings
[0011] A preferred embodiment of the present invention will now be more
fully described, by way of example, with reference to the drawings of which:
[0012] FIG. 1 illustrates the functional block diagram of the system in
accordance with the present invention; and

[0013] FIG. 2 is a flowchart illustrating the method of the present invention.

Detailed Description of the Drawings
[0014] A detailed description of the present invention will now be given in
accordance with a preferred embodiment of the invention. In the following
description, details are provided to describe the preferred embodiment. it
shall be apparent to one skilled in the art, however, that the invention may
be practiced without such details. Some of these details may not be
described at length so as not to obscure the invention.
[0015] The preferred embodiment of the present invention is a system
makes use of existing location-based systems (LBS) that are part of a
mobile telephone operator’s system in a city or locale, to track the location
of buses. As such, the present invention may be implementation in any
geographical area or locale covered by, or will be covered by, a LBS. LBS

are also being made use of merchants to target consumers.via their mobile



nobi | e tel ephone operator's systemin a city or locale, to track the

| ocati on of buses. As such, the present invention nay be inplenentation in
any geographical area or |ocale covered by, or will be covered hy, a l]J_%S.
LBS are also being nade use of nmerchants to target consuners vi 8tﬂr&zllHE
nobile 2 8 FEB 2006 4 tel ephones. For exanple, when a consumer hol ding an
active nobile telephone steps into a ghoppi ng center or mall, features in

LBSs may be used to send Short Message Servi ., t X
i nforming hi rielehafiesroiosRxaspples mhen & C@Bﬁf’ﬁ?éﬁ%@iﬁ&%ﬁ%ﬁ% 'ﬁﬂ@'ﬁ;‘g} ng

center or nal rﬁ’q‘@ saq%? ' ' t t; nﬁngb
capabilities {()e]jeé[ ese}’teggggﬂ{ﬁ It plri{g%/ﬁg fe?ébrﬁ%@?&éﬁﬁ@?ﬁ@@?ﬁ ent position
of a bus fronused fesdricc8hart Messaged@ervicbqSMBpinessagesty kimdnfasmindhing an

estimated arrival tjne. resent '{nventi n makes

J This i ssi bl e as the
use o:‘ I adrmbi ‘PfeWOH&;'PBé,Orﬁ@ﬁs aéceﬁgﬂﬁﬁngSﬂ%ﬂ"@&ﬁBﬁeﬁ’mg RDErOr AL o) |y
i nstall ed onb )i (oTp A% hn@iﬁ itieal
net wor k. Eachfarar{oegi T@%&%ﬁ@ n é(FSHOt el regovvn ﬁﬁgﬁa"eﬁfﬁ er nég!tviﬂgfr?gl &E/Eg??e
Equi prent | debBS6i ier it¢ InvEINodoto dietereninat thenatrrebbipositionbet ai bug fraremity

(I'MSI) that may_ be used tpo ideptif ach bus, [o00l.r] There are

advant ages of p%‘ﬁ'@“}ﬁ.’}l@r Fg’d’ gﬁﬁ%ﬁi%’ﬂiﬁﬁ?ﬁmt% retHUe iaéh.eswg{eéjdggrméége of
the preferredigebodigBatpdssidibals #e PreséntnBivehBSRtrakedagedofs 8 mbbie MBY be
used. As such, there is no need to set up another |ocator system or use

t he | ess-t handédeal suchsas amekils telephone thatdsspesially wstaliedsrbeardgast ween

I t ft el X1 SEis
mobi 1 o ¢ el eprBiie e AL Ea e s manlliEieRRtns BEbvtohef Hlofi Spuee
t el ephone net hag kheiprawn s@sque Nteneitional MshilesEqeipetientsidentiflied{MEIptoat | on
that transmts and receives nobile tel ephone signals bet weeg tg?gérlwtﬁy

devi ces and t lidermalipnal Mebie ybsceber identityhdMo s that inpe be use

each bus.
[0017] There are many advantages of the preferred embodiment of the
invention. One advantage of the preferred embodiment is that an existing
““location-based service may be used. Aslsuch, there is no need to set up
another locator system or use the less-than-ideal GPS. In addition,
transmission of information between elements of the system makes use of
wireless technology and existing mobile telephone services, further
reducing costs.
[0018] A mobile telephone network comprises a network of cells, each
served by a station that transmits and receives mobile telephone signals
between mobile devices and the mobile telephone system. These stations
may be augmented by relay stations to further increase their range of
coverage. The system has to be able to keep track of the location of each
active mobile telephone in the network as the system has to “hand over” the
servicing of each mobile telephone between the cell or coverage of each
station. This is to allow optimal signal strength between the mobile
telephone and the stations as the mobile telephone user moves around
from cell to cell. The method by which a mobile telephone system achieves
locating the mobile telephone is essentially by triangulation of the mobile

telephone’s signal characteristics between the stations in several cells.



may be augnmented by relay stations to further increase their range of
coverage. The system has to be able to keep track of the Iocation of each
active nobile tel ephone in the network as the systemhas to " nggni t he
servicing of each nobile tel ephone between the cell or coverage of eac
station. This is to allow optimal signgl strength between the nobile

t el ephone and the stations as the nobile tel ephone user noves around from

[ 1. |
cell to ce b| ¥ ?lﬂ? E&bé’t‘"ﬁf‘iﬂo@léﬁé‘l&dtﬁn@@ i BNGforTpealeThaehs &y ahe

| ocating the ne 1's essentially by triangul ati on of the nobile
t el ephone' s spgnwmm‘redmet ef implemsentirgwerdt operatingathemystem ofdhepsesaidl | s. 2

8 FEB 2006 5 [001 As t.he nunber bil e tel.ephones ocal e
i ncr eases, L? ﬁ%}bwlﬂ psﬁgﬁasgasfna&nq% ISR iRgention 8BrearC§¥§ﬁ%%P %Featéyst em
of the pr esenbs it MERIE bANthe bkus@kﬂgr RR&ASN-UMEUNGydtBm BF aR6Bile itelephbhen

attractive to operate as it rideS on the existing |ocation-based system of

mobi | e t el ephoavorket wor ks. [ 0020] There are several advantages to making

use of a nobi e hone _net r. | tiqgn- d ercone
bt 1 di ngs bl oli0PMlg Peitg soverdhatheBlang? B g BB e MidEiE plebRioR

provi der wi || nBay6rk! forl dalon-baseddraviaks. w‘@eér@&metemndmgs amdckmgay
stations around a city to ensure adequate coverage. .In addition, re are

back- ups, fai bighaise@ mebiedelephons sipesator e saBliRE ew@fswwﬁsave@dnﬁﬁa e

such as that  AOACRaNp G BT df stiagy it BT or By b By epaurechoone
waveband fail adequate esverage! gt addition, mfmérel &ret bheipbpsefailgafentin caddern

switches to the alternative waveband. . [0021] Locati pn-Rhased S}/qj t ake
advant age of mﬁbéleéﬁﬁ%’!?m?t%)’sﬁﬁmﬁﬂh"i‘)ttfmf@“'zteeﬂé’}%b%en@f‘ U @giﬁhack

I i G e T

Si enens LES i €3MeéD04$8@0), ewampthe sighel for one waveband fails or is attenuated,
the mobile telephone automatically switches to the alternative waveband.
[0021] Location-based systems take advantage of this capability of a mobile
telephone network to keep track of the active mobile telephones in the
system. An example of an LBS that may be used is the Siemens Location
Enabling Server (LES). While the Siemens LES is used as an example, the
present invention is not limited to this server and any other LBS may be
used to practice the present invention.
[0022] Referring now to FIG.1, a functional block diagram of a system in
accordance with the present invention is illustrated.
[0023] The system comprises three computer-based applications. The first
is a location-based system 110 such as the Siemens LES. The next
application is a data transmission application 120 to handle requests for bus
arrival times by receiving and sending wireless signals, and to perform
calculations for the arrival times. Another application is a database
administration application 130 holding and processing information on bus
service routes. While FIG. 1 shows these applications as being located
separately in three computer servers for clarity, a person skilled in the art
will appreciate that two or more of these applications may be combined to
reside in, and be operated from, less than three servers. The person skilled



present invention is not limted to this server and any other LBS nay be
used to practice the present invention. [0022] Referring nowto FIG 1, a
functional block diagramof a systemin accordance with the pre t
invention is illustrated. [0023] The system conprises three cor&i?@rm%sed
applications. The first is a |ocationgbased system 110 such as the Si enens
LES. The next application is a data transm ssion application 120 to handl e
requests for ; ; t ; i ; ' ] icahgnal s,
and to perfor'&l{ﬁga cmlgféilggné %?IQ¥%£@$p¥&Q%e%§$ﬁ%§o? t?grﬁggg??paﬁon S
a dat abase aldoateidsinrtheisame pladecart be altéBtativelyddispersadn meveeal dogajions.

I nformati on op bu service routes, Ile.FIG. 1 shows these applications
as bei ng Iocaﬂé'a dSC’?éé‘é’?éh@?VE‘FﬁN?r%F@Xg?éb PYetioler vers for clarity, a
person skil | ego) Ibmetits | ofhRr SFdtakE of iR prédert! infBRBoRfinéloas &

appli cationseﬁrroaéy‘ﬁ]bgngecg?%i rrPed to0 res%ée I n, and ptl;e operated from |ess than

t hree ser ver scoripetepdA2@ndsdisplagdirit BA6-gBeadobus stap 14kindthe systemaand

appreciate that the three appljcatiqns be. physi.cal | | ocat. Q. the

sane pl ace oraﬁg’raﬁfﬁ'&l} rlPé‘lSF%‘&}hcﬁ% 3)r o'y eQB’\V@?éIW'ﬁb%ﬁ?bd‘?s&&h%Fg%oes

not affect thgswondbirkdefphohe 1epvention. [0024] Qther elenents of the

system of the present invention include a cogsp_uter 142 and display unit
i

146 at each bi98253tAfocationihaseasksysjemeamchastheSipmengiLikS 140 iplinkad tog ¢

[0025] A I ocat il REeatibts BuBr afie 3€ thRdb &G tendRrR iRk e ILAET 12
nobi | e t el ephgreeloBafiaw bk pasiiohsofcapabtive afobilettelophogeiinfonewtorkn Whith as
the location or ‘%gSItlon of an active nohile tel ephone in %Hgletwor . \Wile

the | ocation ihe losatien ys ysvally avarnpagilengitidenand dtitude CoyINULRaPEET ot her
formats of ingjcatd ' ; ' e Hiemehenens
LES, |ike ot hg)lrrﬁ‘ &mpgﬁgﬁé@%%ggﬁﬂﬂéé% dcagi:&gu a¥ ?lr%o%%gs%t?s?%ce bégt-\ ﬁ/een

t wo LES, like other LBS, is also capable of calculating the distance between two

points when given the co-ordinates of these two points.

[0026] The data transmission application 120 receives requests initiated
from the computer 142 at each bus stop 140. These signals may be sent
by the computer 142 at regular intervals, or may triggered by passengers
waiting at the bus stops. While these signals may be relayed from the bus
stops to the data transmission application 120 server by wired means under
the present invention, the preferred embodiment of the present invention
utilizes mobile telephone transmissions for these signals. This preferred
embodiment thus reduces the cost of implementation by obviating the need
to lay communication wires between the bus stops and the data
transmission application.

[0027] In the preferred embodiment, the server in which the data
transmission application 120 resides is equipped with a suitable
communications means such as a mobile telephone modem card or mobile
telephone that suits the mobile telephone system (eg PCN, GSM, CDMA)
used in that city or locale. The computer 142 at the bus stop may
communicate with the data transmission application 120 server by Short
Message Service (SMS) transmissions or through a Java-enabled
application such at the Java 2 Platform, Micro Edition (J2ME) application



poi nts when given the co-ordinates of these two points. [0026] The data
transm ssion application 120 receives requests initiated fromthe conputer
142 at each bus stop 140. These signals nay be sent by the conEgthgzﬁlﬂﬁZ at
regular intervals, or may triggered by passengers waiting at t S
stops. Wile these signals may be relayed fromthe bus stops to the data
transm ssion application 120 server by w red neans under the present
invention, th d dg t ; nt j.@n, tdhhiEes

mobi 1o Col ephall EENRLe BatRARAaY SRnES IORTESE SipliBYST LB of 4 nbbie
enbodi ment t hiedeprethecmsdehewilbalsodcdllownpassengess toreduest o iafdrmgtihevimeed

to lay communicatio | Les_ between the hus stops d the data, transm ssion
appl cation.  BHB2o" BPR e THeEs Sreeant tis A Ine RUCBEPOR LNth tgh TS h

dat a Fra”fsmééﬁaﬁliz%@pﬂo'ié{d% Fe?cge_i E8MEPMdsSagas! SIRGCetdpHond (itsirasy ©
communi cati ons neans such as a nobile tel ephone nodem card or nobile

t el ephone t haalssube usehéo mequést forl infdromaticsy sinder tleg FPEBENIGEMenGDVAIN used

in that city or locale. The conputer 142 at the bus st co ni cat e
W th the dal ol QPSR 8¢ HRALAPPLAIh Sepirsisr oue By Teflp: TeyeSliRSSCr  ce
( SMVB) transmﬁl%rﬁ{h?ioﬂrtottﬁé?ﬁggeﬁge}%%ﬁ%lﬂé ordpPRECAbE e uch al the Java
2 Platform Mcro Edition (J2ME)™ application 2 8 FEB 2006 over GCeneral

Packet Radi o [@e28}i Tke (datmeyansonissioarapplicatien aflse hasts dftvanecprayiting thedem

will also allow passengers to. reguest for. infgrmtj.on.vi . . OF S.
There pr esent PP RGO Fantiingcand tssrahia i M SehERA rav Ao 477 zea
to send and rgagicvirir Pds teasquRsfic busistdg! ambageotHBT FSlatdty capalsitids Aise to
request for informati on under the present invention. In response, the data

appl i cation sRersen skilleshindheart williappresiate dhatdbiscerpabiity mai PoRreydede
passenger by el o ettt ndhs [ £)'% HlAobF 208 Hiffslent

application al'so has Software providing the
programming languages, or be provided by customizing a suitable

commercial software package.

[0029] Most public transport system operators and/or relevant government
bodies maintain city road map directory information. Such information,
together with data concerning the bus stop identities or names, and routes
of each bus service, the registry of individual buses and their IMEI or IMSI,
and other pertinent information, reside in the database administration
application 130. An example of such an application is a database
management system (DBMS) like the Microsoft SQL Server on a Windows
operating system, or any other suitable server with an appropriate operating
system and DBMS.

[0030] The database administration application 130 is preferably a web-
based application so that any updates or changes to a database linked to it,
may be readily performed by the authorized administrator of the database
securely logging into the application from another computer. Such changes
may include changes in bus routes, or locations of hew bus stops.

[0031] The next group of elements in the system of the present invention
comprises the computer 142 and display 146 at each bus stop 140. As
indicated earlier, this computer 142 may be linked to the data transmission
application 120 by wired means but wireless mobile telephone means are



capability of calculating and determning the estimated arrival tinme of a
particular bus to a specific bus stop, anong other related capabilities. A
person skilled in the art will appreciate that this capability gﬁ_& iﬁ]
provided in a nunber of different means, coded by a nunber of ? g%t
programm ng | anguages, or be provided §y custoni zing a suitable comercial
sof tware package. [0029] Mpst public transport system operators and/or

el evant goveﬁmn%goggﬁge%o R Pelirda! %gsmﬁBtdh%SBt ?@ybleh{?@g”aﬁ on.

Such i nfornmat¥on concerning the tities or

names, and rogéraputatibnaihe bom‘sfweasrwwaﬂmbeﬂy agg@drf;ordll-wadihelrduaﬂdobuses
and the| r I MEl or | MSI and ot her, perti nent I nformat i on SI de t he
dat abase adni PURlicré§8- ohhisgaEmpeter 198 may bergdegustel IVePrB?e Yz?ns%ﬂt?gﬁk? cation

is a dat abas M%S%%séd%&mlﬁm%sﬁﬂ? %g[w M crosoft SQ. Server on a

W ndows opera‘iltl ng 'system or an e server with an appropriate

operating symoE Wiith fD&VEaplﬂmmncﬁmnrdabamaangbwem sf Persomalapifatat i on
130 is prefer

sed appl.ication so t an dat.es or. hanges
to a dat abas Pﬁ*"%‘?éﬁsm?gDﬁs? 'trfﬁygfg\(ﬁ%%% hat ?Jec}[? g%?f?t"ﬂ Quﬂ‘f IS ed
admi ni strat 0rrrf2>f0|léht%|eﬁﬂ1‘o?1‘éaﬁﬁ>de?ﬁ(‘dé{r8' )Slr'epgﬁhﬁﬂ pRErR" Khﬂllas%*léé?%ﬂ ﬂﬂsf rom
anot her conputer. Such changes nmy | nhclude changes 1 nh bus routes,

| ocations of applidations®@spthe {amms}alTpmNeler&qlmeomtsffoelPeDﬁmmellﬂM Hilée system
of the present |nvent

th t 142 and d |
each bus st optABBUIEAE e?ﬁ'&ﬁ&%@%ﬁ@%ﬁ ‘?cg?,econﬁ?u 54 t“g}a rqod %grﬁ’g’y%é’eﬁ?nked

to the data tsamsdtcotioPthe M{ér%\ﬁd‘ ggd\/eHQd By anintdli %@Eéw@ﬂhéﬁa”g@h@ﬁ
nobi | e tel ephone neans are 2 FEB 2006 8 preferre e conputer required

does not needstlysysteni.g Adtemetwqim,t aowgnamasy bpaltewnuer, tapped ﬁgm‘ the BHs| y

(uaged 1o o LHSRlBt g9 lpg M e Sppf 1 o computer 142 my be
[0033] The display 146 for this computer may be a “ruggedized” liquid-
crystal display (LCD) screen with a touch screen function, or a simple
keyboard, for passengers to request for information. Other display means,
such as a board with light-emitting diodes (LEDs) may also be used.
Alternatively, the display and computer may be integrated into one unit by
use of a tablet notebook computer with a touch screen function.
[0034] The computer at each bus stop operates software that allows it to
accept requests for the bus arrival times for the buses serving that bus stop.
The computer will also receive the information on bus arrival times from the
data transmission application and display the information on the display
screen.
[0035] The elements of the system at the bus stop will be sufficiently
protected against the elements and vandals, and are toughened for
repeated public use.

" [0036] The last group of elements in the system of the present invention
comprises the elements in the buses. Each bus 152 in the system is
equipped with a mobile device, preferably a mobile telephone 162. As
mentioned above, each mobile telephone is identified by its own unique
International Mobile Equipment Identifier (IMEI) or International Mobile
Subscriber Identity (IMSI).



t anper - proof case or housing for this purpose. [0032] Wth the rapid
advances i n conputing power of Personal Digital Assistants (PDAs), it is
envi saged that a PDA equipped with a suitable nobile tel ephone _node ard,
or a "smart phone", will suffice for this application. As the glﬂe’éﬁﬂﬁﬂ al
power requirenments for PDAs are low, the conputer at each bus stop may
powered by batteries charged by solar cells on the roof of the shelter and
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bus arrival trme dat'a transm ssion application and display the
i nf or mati on odevibe. @hispkdy preverteconflSioBShahdwel misestwitihthe sameyaden at

the bus stop will be sufficient rotect ed_agai nst t l.enent,s an
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in the buses. E s 152 in the systemis equipped with a nobile device,
preferably a siopil e tel ephone 162. As nentioned above, each nobile
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SMS message to the data transmission application 120 server.
Alternatively, this change in direction of the service may be automatically
noted by the applications of the present invention when the bus reaches its
terminus. This is possible as the data transmission application 120 can be
programmed to automatically track the bus periodically and to note the
switch in direction after the bus arrives at the terminus.

[0039] It will be appreciated by one skilled in the art that the various
software applications mentioned above may be easily obtained by
customization of commercially available software packages. Alternatively,
these programs maybe written or coded in a variety of programming
languages by a competent programmer. In addition, a person skilled in the
art will also appreciate that the hardware setup mentioned above may also
be easily implemented in a variety of ways to practice the present invention.
[0040] The method of the present invention is illustrated in the flowchart of
FIG. 2 and explained as follows.

[0041] A request for bus arrival information is first initiated from each bus
stop 210 to the data transmission application 120. The preferred means of
initiating is by the computer 142 at intervals, (eg every 30 seconds or so
during peak hours). This automatic feature need not be active during off-

peak hours. When this automatic feature is not enabled, passengers may



2 8 FEB 2006 9 [0037] The nobile tel ephone 162 may be nodi fied such that as
the driver of the bus |logs on for the day, the direction of route is also

entered,. An open source nobile tel ephone operating system suc? %ﬂqﬁ)l an
will allowthis nodification to be easily inplenented by a per oﬂﬁ@ | ed
in the art. Simlarly, when the bus rﬁ)aches its destination or termnus in
one direction of the route and starts on route in the opposite direction,

this informatjon.i al so _captured t he syste ' adl cat es
so via the oW faées‘Hg\fF%?StTﬁP@ ﬁ? Béspsgg‘@'e?:ﬁ'tscrg]ﬁ%gep8§n§hbgnb¥§goe%g%s with
the same rout guchfg/ tHe dipREscRseh b thédusas®pasepresting theskeyopt 1O from
where a passenger has requested for information via the conputer 142 at

that bus st okeyda@od#]a touehrseregn isarotqiovdedhange of direction of the bus
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server. Alte I'on of the service may be

aut omat i cal | yiel&sHdbsP150 for the BUb G86p Wher® theyhiatepidesandit fortlesit bus eween t he
bus reaches its termnus. This is possible as the data. transm ssif%le

appl i cati on 1befosathayreashdbe dwseiop of thaydmaw the idgntiicationTHimpefO

eriodi cal | no th ] e G s t { | t
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the various aeté¢pabk fpphatced ithesdatantransmissido\appiiegtibe efaliid presandi ned
by custom zation of comrercially avail ab] e sof tware packages. t will
Al ternati vel yinvenfigde THISolgraas My IETRHTE Pensop '9%'&‘&?3?'9'_1 Qg‘@iﬁqré% W
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skilled in the appreclate t e hardware setup nenti oned
above may al smedrs efasiugstingoEbesaeival mfarmatiaremaydfe usgd Abepampls ise t he
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user interface to the user. Other alternative systems such as the Symbian
and Embedded Linux systems on smart phones may also be used.

[0043] Another alternative may be possible, depending on the
computational and processing power of the data transmission application.
The application may be programmed to periodically send bus arrival times
to various heavily-used bus stops at peak hours without the need for any
requests to be initiated by the bus stop computer 142 or by any passenger.
[0044] To calculate and determine the bus arrival times for a particular bus
stop, the data transmission application 120 will first retrieve the unique bus
stop identification number 220 from the database administration application
130. As each computer at the bus stop 140 is a wireless-equipped
computer 142 in the network of the system, this unique identification
number is preferably based on the network Internet Protocol (IP) address of -
the computer. The data transmission application will also retrieve from the
database linked to itself, all the bus service numbers servicing that
particular bus stop. Another category of information that the data
transmission application will retrieve from the database administration
application are the identification numbers (ie IMEI or IMSI) buses plying that
direction of the route 230, 240. While other information may be retrieved

depending on the sophistication of the processor used and the capabilities



[0041] A request for bus arrival information is first initiated from each

" bus stop 210 to the data transmission application 120. The preferred nmeans
of initiating is by the conputer 142 at intervals, (eg every 30 mﬁs or
SO during peak hours). This automatic feature need not be actlve urlng

of f- peak hours. When this automatic fgature i s not enabl ed, passengers may
2 8 FEB 2006 10 initiate the request fromthe bus stop. This may be done by
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Al ternati vel ymimiafse rgfiicedfey tHeeimvestion ¢ funetionmation from their
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user interface & er alternative systens such as the Synbian
and Enbedded Lorom;xNsyy\stMWreiuerata)hmﬂeeomaysaladbtl‘tmbusesl se[romlgslha&not her

alternative ma ossr bl e, en on t he t at onal
power of the Héft raPd$staK- o%sgﬁﬁé‘i’ tg‘ﬁ r?se“*rw?a"%%ﬂ. g’ Ifg‘rﬁces& "
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bus stops at peak urs W|t ut the need for_any requests to be initiated
by the bus stepmmgrﬂhatapamlmr bug %tnp 2508sdhjers dqreohy|serdlingtealee and
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i denti ficatiogppivdien #RAP Themddiendsdsyipasplration will tdn edicalats 260andn
return distance information to the data transmission application of the
present invention.
[0047]1 By considering only the nearest bus for each bus service number to
the particular bus stop, the data transmission application will calculate an
estimate time of arrival 270 for each bus service nhumber te the bus stop
where the information will be displayed 280. ‘
[0048] This may be done by comparing historical data for the buses arrival
times and historical traffic conditions for that time of day stored in the
database administration system. Historical data on the bus speed may be
obtained by customizing the database administration application 130 such
that the application will periodically sample the time taken by buses to move
from one point, such as a bus stop, to another point, such as another bus
stop. As the distances between the bus stops are known, the speeds of the
buses may be calculated and stored. The sampling of the bus speeds need
not be done for the entire route but only for stretches of the route known to
be congested at various times of the day such as peak hours.
[0049] The method of the present invention may also moderate this
estimate by taking into account the instantaneous speed of the vehicle in
real time. This may be done by interfacing a simple computer to the




130. As each conputer at the bus stop 140 is a w rel ess-equi pped conputer
142 in the network of the system this unique identification nunber is
preferably based on the network Internet Protocol (IP) address Bﬂfi]ﬁlﬁ
conputer. The data transm ssion application will also retrieve fro g
dat abase linked to itself, all the bus1?ervi ce nunbers servicing that
particul ar bus stop. Another category of information that the data

transm ssion application will retri f t he : L RLSt i on
‘application aPag?’ﬁieﬁ ﬂ%ﬁ?‘?‘?q%@ﬁe&n&ﬁ%gﬁétﬁ&% |%‘q %ﬁﬁegﬁ?q%\'}%?@\ﬁ%e;es;ﬂtp?yi ng
that directi gaydthehR FravdmitR0nirassly\ty SMSeMEPRSessagesto theyddia
retrieved depending on the sophistication of the processor used and the

capabi | i ti es rapsmiEBigoapplicetion %20e syst em desired, these three categories

(0045] requestoopd ABFael. WL IR B RO AlBRosl EAPalite of HiRder e
be sent by tlehidrisatiié dasTbapLerorPiid bassapebdOntatert treodarnateronayphsed

application 110, either by wired or wirel ess neans. The | ocatian-based
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present invenspeadwrThis bemputer safitbrohidsast, viaSMSi messageketoar thenbusse
nearest buses of each bus service nunber seryvi g%dtépﬁheﬁaéticul ar. bus stop

250. This is Rapiedplephosrnys dniapigneghaisRarddo BHEASFFPhat of
the bus stop bﬁpﬁ?ﬁi&ﬁ) 0.%M g%a%é?'éﬁélléﬁéhslm- thENSpe & Bl the- daaed

application w en cal cul ate and return distance information to the
data transm ss$iaosmiggidn epplicatioofnaedenotgreedems. i nventi on. [0047] By
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determine the bus’s real time speed is achievable with minimal hardware
setup and without the need for undue experimentation. Such a capability
may be achieved at the present through the use of computing devices such
as PDAs with mobile telephone capabilities, or smart phones. As such,
mobile device on the bus can be a PDA-mobile phone that can receive and
transmit data such as its odometer or speedometer reading to the data
transmission application 120,

[0052] After the arrival time of each bus service has been determined, this
information may be transmitted to the computer at each bus stop and
displayed 280, or relayed to the telephone from which a passenger has
initiated a request for the information via the SMS. This will allow the
passenger to better time his arrival at the bus stop so as to minimize his
waiting time there.

[0053] The estimated times of arrival of the buses to a particular may also
be moderated by a number of factors such as traffic and weather
conditions. The input of such information may be entered either manually,
or captured automatically by the data transmission application or database
administration application, depending on the sophistication desired by the

user of the present invention.



estimate time of arrival 270 for each bus service nunber to the bus stop
where the information will be displayed 280. [0048] This nay be done by
conparing historical data for the buses arrival tines and hi stozré ?E’d 2006
traffic conditions for that tine of day stored in the database

adm ni stration system Historical dat awon the bus speed may be obtained by
custom zi ng the database adm ni stration application 130 such that the
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may be cal cul ated and stored. The sanpling of the bus speeds need not be
done for the @wentiens ofithe priar ash| i therpreserttiayeigion: atlpeatiopchasedDEMo  be
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account the i nstQRiMRBOHEVIRELS thvdist hBavikeii ins lling radRabrobtioast dBvicesrary be
done by interfacing a sinple conmputer to the 2 8 FEB 2006 12 odoneter or

speedonet er ofelylon GBGisigealand to the nobile device. Data may then be

transmtted wirelessly b A0SRl on
application m%}[ 3-8‘%])r%ﬁ%ﬂ%?@'ﬁ%%ﬁ%%m&ﬁ%ﬁ%ﬁl g?tt@%lpﬁédl agnostic
capabi lities gfodmieufiizingixitieg, tethroldgy suehtasitornhpoters heirdlass-sapable

speedonet er or odonmeter may be |inked to a snmll conputer [nstall etgl in
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SMS nessages us's  no e tel ephone, t ant aneous speedto
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for the speed b

[0051] A por s6APSRIEE4aNH ST lMOTRS: Wb slararang R 408 PRBand (g
present invention.
[0056] A person skilled in the art will also appreciate that the present
invention is not limited to displaying estimated arrival times for public
’transport vehicles such as buses. Logistics companies and their clients
tracking shipments may also utilize such a system to determine where their
trucks are, and be notified of the estimated times of arrivals at their
intended destinations.
[0057] The present invention may also be used to keep track of users
carrying mobile phones or vehicles in a large area such as the whereabouts
of police officers and patrol vehicles in a locale. By knowing the location of
the officers and the location of their destination, an estimate of their arrival
time at the scene of an emergency may be obtained from the present
invention. In this case, the display is no longer at a bus stop but at the
police dispatch center.
[0058] The present invention may also be more sophisticated as
computational power of the computers used increases. For example, if
previously displayed arrival times are changed due to say, breakdown of
the vehicle, the passengers notified via the display at each bus stop.

Another example of increasing sophistication within scope of the present is



determ ne the bus's real tine speed is achievable with mninmal hardware
setup and without the need for undue experinentation. Such a capability
may be achi eved at the present through the use of conmputing devig%E ﬁmgh
as PDAs with nobile tel ephone capabilities, or smart phones. As"Ssu %,
nobi | e device on the bus can be a PDAwqpbile phone that can receive and
transmt data such as its odoneter or speedoneter reading to the data

t i SSi i ' 12 0052]  Aft 1 [ ot
Servi ce has DUR, I GLAPHAUEATY MRASRG asna g e RE el A D e
computer at eggdrdithedlitefRthusdvitddY@etheduman irftéhergent o the tel ephone

fromwhich a passenger has initiated a request for the information via the
SMB. This wi | [005g]| Diae tpresergdseentipsr thetefor pravidasna siistenand ganethodiiee bus

stop so as to,mnim.ze his . waiting tine.there. h ' times
of arrival of dE¥EMYIAEA ngé?\g@%w?g %ﬂﬁ'ﬁqﬁf{ﬁﬁs é’l?s\’g[n?“g%gh%%e@ae?é{)fng;bg%ﬁunber
of factors sughspglidviakf tHe piblerRgbhtle phsigt.tions. The input of such

information may be entered either manually or captured autonatifﬁlly by

the data trankesdsltonmillmappradiaieddhatialthpuge ongdprefersed ambasimgpt Nast i on,

dependi ng on the spphi.sticat]j i P .

i nvention. 2 éeﬁ%éﬁgﬁﬂééqgﬁfkgghﬁ%ﬁku%ﬁppxgégﬁ%ﬁgé@péﬁ&ﬁéﬁgngﬁgqgﬁfP?ed in
the art that phRietfEagiErson BKiBHIiRthe art Wittt depastingafrohethet scpeafithée sone
problenms in simlar inventions of the prior art. In the present invention,
a | ocati on- bapeasesyBweRtion] r eady present in a nobile tel ephone systemat a
| ocale or city nay be wused wi thout having to invest heavily in installing
radi o broadcast devices or rely on GPS signals. [0055 The present
invention may be inplenmented at the present with products utilizing

exi sting technol ogy such as conputers, wrel ess-capable



conputers and nobil e devices such as nobil e tel ephones. However, the
present invention may al so be inplenmented with products using energing

t echnol ogi es such as vehicles with sel f-diagnostic and self-rep ﬁzﬂ:-ﬁl? ‘
capabilities, and smart phones, w thout departing fromthe scop W@
present invention. [0056] A person skilled in the art will also appreciate
that the present invention is not |i miPed to di spl aying estinmated arri val
times for public transport vehicles such as buses. Logistics conpani es and
their clients tracking shipnents may al so utilize such a systemto

determ neCpfiypse their trucks are, and be notified of the estimated tines
of arrivals at their intended destinations. [0057] The present invention
may al so be udksystemdepdeteamining ansedisplayimg $hengstimbtedetiprerd ardvalvasthi cl es
in a large area,sych £3 t he whereabouts . of police officers and patrol
vehicles in a‘fe&(g?%.a BP AT O H el%@ﬁ'ﬁ&ﬁ"@ff's'qghe of ficers and the

| ocation of thejgcatlesibakalia@plicaibresti mate of their arrival tinme at the
scene of an energency may be obtained fromthe present invention. In this
case, the di s/ dgta tsanmmissiegeapplicationius stop but at the police dispatch

center. [0058] resent. i ion. al so be nore sophisticated as
conput at i onal %ga%bgt?g a?ﬂ&ﬂléﬁﬁﬁﬁfﬁgﬁg"{%@ ‘increases. For exanple, if
previously di sppRiahtyasfrstyps, éadrestop” Beibfadlfshell dithCatdadst Grie alapirerof

t he vehicle, the passengers notified via the %i)spl ay at each bus stop.
Anot her exanplandat leaskengdisglayophi stication within scope of the present is

2 8 FEB 2006 %%ﬁjﬁﬁ[%@h%@é@@%ﬁal |y tracking changes in bus route

directions afte reached its term nus without further hunman

intervention. g pRis&ty Ofenobiksteidéphonegnicach dfiiks pluraktyfonobiestalestysiesm and
a nethod for _determning and displaying arrival tinmes of vehicles that
overcone, or dpstalledin each of the plurality of vehicles;

wherein the location-based application is for determining the location
of the plurality of mobile telephones which correspond to the location of the
plurality of vehicles.

2. The system according to Claim 1, the data transmission application capable
of communicating with the computers of the plurality of stops.

3. The system according to Claim 2, wherein the data transmission application
communicates with the plurality of stops via wireless means.

4. The system according to Claim 1, the data transmission application capable
of determining the estimated time of arrival of a vehicle at a particular stop
in response to a request for information, the determining based on
information from the location-based application and the database
administration system.




| east alleviate, the problens of the prior art. [0060] It will be
~appreciated that although one preferred enbodi nent has been described in
‘detail, various nodifications and i nprovenents can be nade by Z ﬁﬁhiﬁﬁ

skilled in the art wi thout departing fromthe scope of the pre &

I nvention. 2 8 FEB 2006 15 Clains 1. A systemfor determning and

di splaying the estinmated tinmes of arriv8 “of vehicles at a particular stop,
the systemconprising: a |ocation-based application; a data transnission
appl i cati®n; alhrsystese asgerdingttoglaiom 4appherein ithe requesting0fi injorerationops,

i spl ay: a pl Urs 3Rt & nabsBhat igha ¥ PRI M neBR Rl BRESIBNC
each of the plurality of nobile tel ephones installed in each of the
plurality of vehicles; wherein the |ocation-based application is faor

det er mi ni%g t hEhe systaramccerdingdoptliainal4, twhereinrtie Irequestiaghehiaformation

accor ding to @ aRES e Tbal fom e Bt e R s oY
comuni cating with the conputers of the plurality of stops. 3. The system

according_to Claim?2, wherein the data transm ssion appljcation )
comuni caf-es wi e syRtempiagcarding terclainpds wherein the seguestingsof informationy st em
according to I 1 .5Si ' ' capabl e of
determ ni ng t%@@%ﬁéﬁé{%ﬁ atdxl?éns%ehgégrﬁéﬂ%Zﬁ%Pﬂgb%ééﬂﬂ% ée)[agft a particular stop
In response to a request for information, the determ ning based on
information fromthe |ocation- baseci _zra]g)pl ication and the dat aPa?e .

8. he system according to claim 7, wherein the requesting of information

originating from a passenger not at the bus stop is sent via land telephone

lines.

9. The system according to claim 7, wherein the requesting of information
originating from a passenger not at the bus stop is sent via a mobile

telephone.

10.  The system according to Claim 1, the database administration application is
linked to at least one database.

11.  The system according to claim 10, wherein the database further comprising
data on identification of vehicles based on the mobile telephone installed in

the vehicles, vehicle routes, and stop identification information.

12. The system according to Claim 1, the location-based application, data
transmission application and the database administration system further

residing in three separate computers.

13. The system according to Claim 1, the location-based application, data
transmission application and the database administration system further

residing in fewer than three computer servers.



adm ni stration system 2 8 FEB 2006 16 5. The system according to claim 4,
wherein the requesting of information originates froma passenger using
the conputer at the particular bus stop. 6. The system accordi Zg 8 ﬁ:d aim
4, wherein the requesting of information originates automatic IF& fzrgmthe
conputer at the particular bus stop. 71 The system according to claim4,
wherein the requesting of information Zri gi nates froma passenger not at
the particul ar_bus stop. 8. t.em accor di g'g%to claim?7, wherein the

8. The, syst,
- request i nf-of N BYsia aﬁcorémggt%ﬁalmﬁfw piedn $8e & JRpst onst CHPPYIRE aRds st op
. is sent via l é%f%'? il . : i | RirfRef
wherein the rgggeésﬂ ng o? | r#%@ﬁgt?ﬁﬁag@ﬁgyﬁta?mr{g réﬁfgﬂ] as%%nger enot at
the bus stop ionsmides\a eombinsd ¢amptiter eptalisplayl Onit.The system according to
Claim 1, the database adm nistration applicationis |inked to at |east one
dat abase. 11. The system according to claim 10, wherein the database

further r i t il phinGat | ' i bile
tel ephone ot g P o SRnERBGIa, Wiierhh t48 Sl RrREP EpmpRsih g s
i dentificatiorstopd.ormati on. 12. The system according to Caim1l, the

| ocati on-based application, data transm ssion application and the database
adm nistration systemfurther residing in three separate conputers. 13.
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residing in fémsesthan three conputer servers. 2 8 FEB 2006 17 14. The
system according to Claiml, wherein the at | east one conputer and
17. A method for determining and displaying the estimated times of arrival of
vehicles at a particular stop, the method comprising the steps:
receiving a request for arrival information;
retrieving stop identity;
retrieving list of vehicles serving the particular stop;
retrieving identities of vehicles serving the particular stop;
determining positions of vehicles serving the particular stop;
computing distance information of nearest vehicles to the particular stop;
computing arrival times of the nearest vehicles to the particular stop; and
displaying arrival times of nearest vehicles to the particular stop;
wherein the step of determining positions of vehicles serving the
particular stop further comprises the steps:
providing the identities of vehicles to a location-based system
linked to a mobile telephone system, and
obtaining the positions of a mobile telephone installed in each
of the vehicles thereby obtaining the positions of the vehicles.

18. The method according to Claim 17, the receiving a request comprising
receiving request from a computer at the particular stop.

19. The method according to Claim 18, the receiving a request comprising
receiving a request from a telephone not from the particular bus stop.



the at | east one display of each of the plurality of conputers further
conprises a conbi ned conputer and display unit. 15. The system according to
Claim 1, wherein the stops further conprising bus stops. 16. The égﬁh§n1
according to Caim1, wherein the vehicles further conprising WLESMy 7 A
met hod for determ ning and displ ayi ng h e estimated tines of arrival of
vehicles at a particular stop, the nethod conprising the steps: receiving a
request for arrival information; retrieving stop identity; retrieving |i st
of vehicles serving the particular stop; retrieving identities of vehicles

ehi cl i ticul ar stop; retrieving identi ehi cl e
par i oul a0 o Ao B T e vl st IRy RGO, o

particul ar st ommprsinguefriegingrinforaation fesn at ldaseonedatdiasgehi cl es to the
particul ar stop; and displaying arrival tinmes of nearest vehicles to the
particul ar stop; wherein the step of determ ning positions of vehicles

serving t i i : i N ‘hi LQ e
dent | Ui carof | ehonad pEbaRidtd Offim; e Iifiekid IF! ERRNGES KRR
t el ephone systsiop fanthierodamaprising retrievingdnformation from atlehstorietatpbase
installed in each of the vehicles thereby obtaining the positions of the
vehicles. 18. The nethod according to Claim1l7, the receiving a request

compri S ngp. ' SR theMhoteabastid RNClaf? PIRE RiridlIRg RaEHHR of vahitRes 19
The nethod according to CTaim I8, the recéiving a re%uest conprising
recei ving a rdydbetr comprising eéteieNimgeinfiotimatianfrohe apdedst aneadatabasstaogl 2 8
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: the unique identification of at least one mobile device onboard each

vehicle.

23. The method according to Claim 17, the computing of distance information
of nearest vehicles nearest the particular stop further comprising:
providing the position of vehicles and the position of the particular stop to a
location-based system;
obtaining the distances of the vehicles from the particular bus stop; and
determining the nearest vehicles based on the distances returned by the
location-based system.

24. The method of Claim 17, the computing of arrival times of the nearest
vehicles to the particular stop based on information further comprising:
distance of the nearest vehicles from the particular stop;
speeds of the vehicles;
historical data;
traffic conditions; and
weather conditions.




conprising retrieving information fromat | east one database. 21. The

-met hod according to aim17, the retrieving list of vehicles serving the
stop further conprising retrieving information from at | east onpg?gggﬂgse.
22. The nethod according to Claim17, the retrieving identities of vehicles
further conprising retrieving informatil® from at |east one database and
where the identities of the vehicles further conprising informtion '
relating 25he Tine methodeftClaine 7| the disphiyingeAsthep ROMPMBingetragsmittingothioar d
each vehicle. 23. The nethod according to Claim 17, the conputing of

di st ance i nf ordfeiVAbiiMesbagede die poist figne whiktuinestequrst f9aainvalinkerniation
further conpriSLog: LoV Qi . Lt . cles and the position of
the parti cul ar\ﬁé%‘g%ce?\ééﬁé ﬂ%@g@?glﬁaﬁﬁéggfﬁ@ﬁfg?@%ﬁa. ning the di stances of
the vehicles fromthe particular bus stop; and determ ning the nearest
vehi cl es based on the distances returned by the |ocation-based system 24.
The nmethod of Claim 17, the conmputing of arrival tinmes of the nearest
vehicles to the particular stop based on information further conprising:

di stance of the nearest vehicles fromthe particul ar stop; speeds of the
vehicles; historical data; traffic conditions; and weather conditions. 2
8 FEB 2006 19 25. The nethod of Claim 17, the displaying further conprising
transmtting the arrival tines back to the point fromwhich the request
for arrival information was received, and displaying the arrival

i nformation.




