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 particular, this invention
relates to a systemconprising conputets at city bus stops and conputers
using a nethod to track the locations of public transport vehicles such as
buses so that passengers can find out when particular buses serving
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Background of the Invention

[0003] 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




the sane, the methods by which the objectives are attained and features
provide by the inventions differ. [0006] For exanple, US 6,006, 159

(Schm er) and WO 02/ 23507 (Wnkler) both use the 3 obal Positioning System
(GPS) to track current bus |ocations.20n the other hand, JP2002329293A2
(I'shi kawa) uses car navigation technology to track each individual bus's
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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.

[0008] 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.




| east one nobile device. 3 [0010] In another aspect, the present invention
provides a nethod for determ ning and di splaying the estinated tines of
arrival of vehicles at a particular stop, the nethod conprising receiving
a request for arrival information; regrieving stop identity; retrieving
list of vehicles serving the particular stop; retrieving identities of
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i nvention. [0015] The preferred enbodi nent of the present invention is a
system nmakes use of existing |ocation-based systens (LBS) that are part of
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| ocation of buses. As such, the present 1 nventior may be inplenentation in
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LBS 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




are al so being made use of nerchants to target consuners via their nobile 4
t el ephones. For exanple, when a consuner hol ding an active nobile

t el ephone steps into a shopping center or mall, features in LBSs nay be
used to send Short Message Service (SMS) nessages to himinformng him of
pronotions or offers at certain shops in that shopping center or mall.
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| ocation of each active nobile telephone’in the network as the syst'em has

to "hand over¢adhhaus.servi ci ng of each nobile tel ephone between the cell or
coverage of e[g&l}] 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. As such, 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 keép 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.




station. This is to allow optimal signal strength between the nobile
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[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




is a |location-based system 110 such as the Sienens LES. The next
application is a data transm ssion application 120 to handl e requests for
bus arrival times by receiving and sending wireless signals, and to
perform calculations for the arrival gines. Another application is a
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[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]1 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




the present invention, the preferred enbodi nent of the present invention
utilizes nobile tel ephone transm ssions for these signals. This preferred
enbodi ment thus reduces the cost of inplenentation by obviating the need
to lay comuni cation wires between they bus stops and the data transm ssion
application. [0027] In the preferred enbodi nent, the server in which the
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[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 i,
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 new 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
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together with data concerning the bus stop identities or nanes, and routes
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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).




stop shelter's existing electrical power supply. [0033] The display 146 for
this conmputer nay be a "ruggedi zed" liquid- crystal display (LCD) screen
with a touch screen function, or a sinple keyboard, for passengers to
request for information. O her displaygneans, such as a board with
light-emtting diodes (LEDs) may al so be used. Alternatively, the display
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times for the buses servi t hat bus,.stop., The co ter. will so,.I.ecei ve
the - nf or mat (S5 Gn TS e P A ION e, ORRIBRY SHStERE SUelS AR SYraHiah Wl W i

appl i cation anddicaRbaytot be &adiny WPlé?ﬁe@l%dt be 4&ligdrke skite&an. the08RS The
el ements of the systemat the bus stop will be sufficiently protected

agai nst the bigianyswhed thamysl reachesi itadestinatiprepeteririnus irepeedgctierml i c

vent ion oot 3kl el o ETRE'S e phBB B EMAH, R doRITRAB i o1 em
is equipped algs lvaptureli Betiegystem wresethabtisiver imdivates isel wialtheemdbite As

menti oned above, each nobile tel ephgne is identified by its own unique

| nternati onaIdQ\‘/tbcEﬁ-I&'E@ﬁ%ﬁﬁ@l‘{eﬂtd‘é}ﬁ‘{‘i‘ﬁ'P%r‘m@W‘) bgges Nyl Hia samel rovidi | e
Subscri ber | RY . [{0Q3 i

modi f i ed suchgati vice %‘gﬁ’yﬁt)aé‘??\”/etﬁgo%m%%e%g? LF‘S%‘Sssegﬁdﬁ]gr%t ga‘dg@’?ér?ﬁae

di rection of passeageshas sequedted ddr indornegiton viadtheaomplhiel d 42edtcthhbbes
operating system such as Synbian will allowthis nodification to be easily
i npl ement ed BYOR: person skilled in the art. Similarly, when the bus
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captured by t$MSsyweesagheiot the ddateertramsintsies spplicatiohe1@0biseever.
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




device. This is to prevent confusion when two buses with the sanme route
service nunber are in the sanme area of a bus stop 140 from where a
passenger has requested for information via the conputer 142 at that bus
stop. [0038] The notification of changg of direction of the bus may
effected by SMS nessage to the data transm ssion application 120 server.

Al ternati vel ynitifd $he Req@Ssti forfli theChiuBtdY. THIS &y WeChordbyDSassengard i cal | y

noted by the applications of the present 'invention when thé bus reaches its
ternmi nus. Thiteuckingothei displayssereendal: the: bus Sitop sircpreapipyi ihet keys abthean be

programed t tQ i.cal | ck th riodically and to note the
switch in di ﬂ@g’ﬁf’éﬁ%ﬁq«%}'c@(ﬁg_ s 5F PO e termnus. [0039] It will
be appreci at qood2y MrsrnakivélyepasBehfersaiiayt heguddiefoy anforntationofronatieeir
applications nentioned above nmay be easily obtained by custom zation of

commer ci al | y taleghpaes 458dp¢ the us slorayere they dntaadito aiajt for thedisRUHeYRR ans
maybe witte C I varl ]
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appreci ate S .ha serSn [ e IPess ansarn y
inplenented in av rieé% of wa svto ract?c_e the present inpvention. . [0040]
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i nformation ﬁ@ﬁt@? ?ﬁlstfgéﬂ[‘ée}\cqﬁw %%Q@i]gﬁ%g&iﬁ&@ﬁ%ﬁ @%%@gh?@gb}égiaéwm

transni ssi on keppromitently dizplayedeapthef bus edopeApartofrom nsingaSMsy otheby t he

Thi 5 aut omat ITERERPLFAYRBURY B LU ST 0BT BRRPRGTEY PS Y5ek ARGIREven t hi s

?Ut omatic feahyf 6f tife DQMEEﬁEIi%iorﬁ@ﬁ&élﬁﬁﬁbﬁeér%iéﬁ provitie abe at Graphfalest
romthe bus stop. This may be done by {gssengers touchi ng the display

screen at thaiseudnterfasede the aiserngtharaliesyativer sysiemskeydboas the Syamhiznich
screen is nOtarPJ @kﬂb%%@ed 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




[0042 Alternatively, passengers may request for information fromtheir

t el ephones 150 for the bus stop where they intend to wait for their bus
even before they reach the bus stop, if they know the identification
nunber of the bus stop. The user may1qo this by sending an SM5 nessage in
an acceptable format to the data transm ssion application of the present

invention. ThifStHeOLBfenTBleiRil iheBebitred! Oitelh@fBE! bf ﬁ»‘rﬂ’bhﬁ@ﬂﬂ#”&@ thdhat
will be promnently displayed at the bus stop. Apart fromusing SM5, other

means of requBKIMHE AUBed far thevaventighdlofdnetan. nay be used. An exanple is

user i nterf adto WRNGE P beple ERRRHET b JeBhMEL Burdufl REAYR 01,

and Enbedded dénuiy tjiet eam omnswEssiophapplicatipn Al200 thethes esbat{dPP¥d@gedinot her
alternative nmay be possible, depending on the conputatjonal and proceSS|ng

pover of the apRligation A, sithen tlil/p}M"‘leé’a‘t"' Wﬁe'esﬁh@eéﬁﬁl i theilesatipybaged
pr ogr amed t%&@fﬁ&aﬁ&‘n Al the l?nbﬁ% lﬁEéf |nf6|’rﬁ§§)n g)‘?e ’f’%ﬂ)l? IEﬁﬁ‘t’ud - used

bus stops at ours vv|t nee or any ques e |n| i at ed
by the bus stam Iautqnietcm-o:ﬂﬁates 250. any passenger [ 0044] To cal cul ate and

determ ne the bus I’I’IX b"rres fgr rtlcu ar ﬁﬁz sto t he Zﬁ‘
transni ssi on 199451 iNQw; dhe Tegimed ?‘iar Pémﬁr@@ea e PySf SE0YNI hah
i denti ficati Oé’arﬂHlﬁ‘iBPrbu%ZQoE Kbtélrbhdft‘ﬁé‘%é§en?tduﬁ\/§hﬁ<}ﬁ il HaRPR LFedHION

130. As each conputer at the bus sto Is a wreless-equi pped conputer
142 in the ndnfarmatioh tohdeteyrirenrthe hearea’ub}wesu ofeeach |buats€£mncenmmnberi S

preferably based on,t n | nt rn rotocol (1 P) addr

conput er.  TheG48 E*]ﬂg ?ﬁ?gvf%ﬁ) %qop ﬁl{MSI o 9{3 L?yetspp ﬁ}eofnof he
dat abase |1i nl@aﬁa@es b$el||fme%usé§1en@uﬁaﬁef mecaugtat@;@rté tﬁerwcéﬂd}gbéé@d
particul ar bus sto Anot her category of information that the data

transmi ssi on agmpa 1d8. viihe locetion-based epplicationawiliibas sainitatei 260 and on
thot i rect  Shbr Gk bRBbioR 3o RChAL Brsiferith s eRloR gD i ™
retrieved dgpesentigvantionne sophi stication of the processor used and the
capabilities [0047] 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 number to 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




11 of the systemdesired, these three categories of information are the
mnimmrequired for the invention to function. [0045 Request for |ocation
information on the identified buses will then be sent by the data

transm ssion application 120 to the | d@ation-based application 110, either
by wired or wirel ess neans. The | ocation-based application will then

return the | osddreteri g seBtiondster Rf ¢he vahidle andl NGt mddile aledideat Datale
co-ordi nates 250. [0046 Now, the returned data will conprise all the buses

serving that maaﬁh%beérarﬁﬁyﬁgéa\ﬂreleﬁsslsst@MSm GrRSenessagrsioith data | nhave
to sift this tréﬁgnqllé%hl%&;?tl ?6m ne the nearest buses of each bus

servi ce nunber  servin r'cul ar bus stop 250. This is done by
sendi ng t he qoeso@r,ﬁitmaesequ waﬂhl thiehie-tuilt eelfadidghbstic capaliltidsusf atonierno t he
| ocati on- based ' cation-based applicati on wi |

| 110. The | | th
cal cul ate 260"‘%{}5‘3gg m%gg(?@?'é%@‘émﬁﬁﬁ U3 SBREFYNEiRE Cﬁ I Metgh &Y sé‘? onen
appl i cation ofadcet p{)‘%ﬁ%ﬂ cbﬁﬁﬁ.ﬁél‘ Msta IQ@‘HK YR ARt H@%?ﬁﬂlﬂeé ke

near est bus for eac us servi nunber to e particu us stop, the
data transmi sisstamtangsuscspeeshofihiel busainsteaat ef jast trapsmitting raw rwsteﬁcauoru val

270 for each bus vice nu er to, the bu st o ere the i rmati,on will
be di spl ayed sﬁﬁ?dse% aﬁOrﬁ'ﬂP Bé %jcﬁ?é ’b\}'a gmg,h ?\%S%e& 8?| ggl b‘fﬁa?a for
the buses ar rmwhe télé?ﬁén@ﬂﬁé msﬁetrﬁémédls spedd te up@a@i the Afita tinshiigdion | me of
day stored in th abase adm ni stration system Hi storical data on the

bus speed rrayamlcafblbnamed by sueks cases. ﬂglculeé:oaatfabetbe speednby tthetdada

application t periodically sanple the
time taken ngﬂo'%usiﬂgg% %@ﬁlggp@? ﬂ%&gh@?é%%ﬁp‘é‘ such as a bus stop, to another
poi nt, such geosNoAhesrsous skiiedpin Ase tae will shpreeiatbethag esudhmendass sbops -

are known, the speeds of the buses may be cal cul ated and stored The
sanpl i ng of tdRiepunesihecbuds adeal t"‘r‘i‘@tSRﬁ?OH@néCh'SYal? gavidhmipEnalhardwaie onl y

for stretchessqfintdfy WAHbEE #HPRBed 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.



be congested at various tinmes of the day such as peak hours. [0049] The

nmet hod of the present invention may al so noderate this estinmate by taking

into account the instantaneous speed of the vehicle in real tinme. This my
be done by interfacing a sinple conpuygr to the 12 odoneter or speedoneter

of the vehicle and to the nobile device. Data nay then be transmtted

1 5oLy DU P g e e prop g vangin, o

120. [0050] ternati sel f-diagnostic capabilities
of nodern vedhvehtisn caheodeitcanritgpuat leasinallewiabe same probitanes én similatdonet er

may be linked tq.a s | compyter .installed in.each bus that t ]
the T st ant dievdSs adhe BROCRE: 4T Risteah e et I Tehree gV Rl o°
di stance or SRRRN. prdent @9 EPKHOBIe daRPADABISRM At & Il BISGIBORRYME t he
bus's nobile tel ephone, its instantaneous speed to ugdate the data

transni ssi on usggpwitheutinaying® investhagyily i installing radiabreadcasbdeyiges 8peed by
the data tr 1SS i cation need not be done. [0051] A person
skilled in tﬂ%ﬁ@’faﬁﬁﬁﬁg feciate that such neans to determne the bus's
real time spegeeksi ST pres@m tvantionnimaiynbé iRfpldin@nted sttthe prabent twitit t he

need for undue experinentation. Such a capability my be achieved at the
present thr ouJRAbGIS Widigings exishing feghyoirgy skah ascampadenspudrelgssncarahle e

el ephone canabhbidsleandGhoffiRbbyRBSEEN AR toicBHbbe, dfdiigferomd e, bus

can be a PDA- one can recel ve a ransmt data such as its
odonet er or gwesdohiventioreatiynglsbchd epleaiented vatis picskicts usipgl emeargimyn 120,
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passenger to fesemrfrinvémiorhi s arrival at the bus stop so as to minimze his
[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




waiting tinme there. [0053] The estimated tinmes of arrival of the buses to a
particular may al so be noderated by a nunber of factors such as traffic
and weat her conditions. The input of such information may be entered
either manually, or captured automatiqgal |y by the data transm ssion
application or database adm nistration application, depending on the

sophi sticati %,a@%?iaru‘?&nﬁﬁcélgﬂr??ﬂggé Hanges iRMRECAute WRtibRS aftk? d BAS4] It

wi Il be appreciated by one sl d™in tnﬁe art that the present invention
can overcone has machedsts tatmismus avithasd frtherdiineas interventibm.ar i nventi ons of

bresent i n a Wt 06 eResg tbvarbhdhption ool Rvalptt andy hehadle
wi t hout havi r@etbﬂﬂimfv{?%lndh@i@[zls_idy%d arrivi itivhéd 0O veRRIes Baslereémeevr egs or

rely on GPS signals. [0055] The present invention nmay be inplenented at the
present with legslodlleviate thel preblegsest theimipragthnol ogy such as conputers,

W rel ess-cap e i i i . nes.
However , theallalr))?& sfefmwitbtnevéé?'%gﬂatrgrgahé 28 %ﬁ%%%ﬁ%@eﬁm%%@%bﬁ@ g usi ng
err:s][gi ng techeesn dg’sg@l?@wghhdetvaiwgbiiouesnuﬁiﬁbams‘ _add;l] a@pnﬁlémem_scbanf be ]
self-reportin capabilities, and smart phones, w thout departing omt he
scope of the '%Bﬂg nR PeRhekited I Biesart withosit depading frem the sceeeafithg | |

al so appreci %I%SFhﬁhVéHﬁ?rpr esent invention is not limted to displaying
estimated arrival tinmes tor public transport vehicles such as buses.

Logi stics conpanies and their clients tracking shipnments may also utilize
such a systemto determne where their trucks are, and be notified of the
estimated tinmes of arrivals at their intended destinations. [0057] The
present invention nmay al so be used to keep track of users carrying nobile
phones or vehicles in a |large area such as the whereabouts




of police officers and patrol vehicles in a |ocale. By know ng the |ocation
of the officers and the |ocation of their destination, an estimte of
their arrival tine at the scene of an enmergency nmay be obtained fromthe
present invention. In this case, theqg splay is no |longer at a bus stop
but at the police dispatch center. [0058] The present invention may al so
be nore sophisticated as conputational power of the conputers used

i ncr easeé For exanple, if previously displayed arrival tinmes are changed
due to slPiMS eakdown of the vehicle, the passengers notified via the

di splay ¢t eaghsyausmSbPReterMIANGCANE URIPMANG fthé REtiRRtEAAinsEP BF akhvriofon

wi thin scope of 'the present is 14 that "of° automatically tracking changes in
bus rout e direhitleaat afpasticiabsiop, thessyséeroreagnprising:er m nus wi t hout furt her
human intervepntion. [0059] The present invention therefore provides a
system and a qcr%lanfb(ﬁs%%qaé)[pélp 'c?ﬂ’ng and di splaying arrival tines of

vehi cl es t hata guef fan@miselorpdpplica@ish; al | eviate, the probl ens of the prior
art. [0060] It will be appreciated that although one preferred enbodi nent

has been des@fpiah@seradieinigtiation anplicatiansdi fi cati ons and i nprovenents can

be made by r i d.j i Lt fr ope of
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di spl ayi ng t hand:at leamst ende dispisy; @hdar ri val of vehicles at a particul ar stop,
t he system congri sj.ng: E | ocat i on-based application; a data transm ssion
appl i cation; @PyHBlYLfveRigiesieachaahisle BSRIg eqyipBad wWithyt east eRe Bobde ops,
each stop beigg,igqui pped with at |east one conputer and at |east one

di spl ay; and '

2. The system according to Claim 1, the location-based application further
linked to a mobile telephone system, the location-based application capable

of determining the location of the plurality of vehicles in the system.

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

4, The data transmission application according to Claim 3, the communicating

effected via wireless means.

5. 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.

6. The data transmission application according to Claim 5, the requesting of
information originating from a passenger using the computer at the

particular bus stop.




a plurality of vehicles, each vehicle being equipped with at |east one
nobil e device. 2. The systemaccording to Caim1, the | ocation-based
application further |linked to a nobile tel ephone system the

| ocati on-based application capable ofifgdeterm ning the |ocation of the
plurality of vehicles in the system 3. The systemaccording to Claiml1,

the dataztranmshg gait® frapBRli¢sien i@plisaisd hecordinC RITTWHINCS! thedrayuebtibof
conputers of the plurality of stops. 4. The data transm ssion application
accor di ng to icfamation ariginaitnenanitrmatically frert betcamputer af the Rayticwiaahys 5.
The system ac&gpdi ng to Caim1l, the data transm ssion application capable
of determining the estimated tinme of arrival of a vehicle at a particul ar
stop in response to a request for information, the determ ning based on
informatjon fromthe | ocatiqgn-based application and the database

adni ni st¥at i ohN@ fi&fa fangmisgien aaplicat §ﬁ¢%r9fr&1toa9ga%§¢ﬁ\9nr%@émw§ to
Caimb5, the ; NG i i I di i : pasggnger using
t he conputer Igfd}ﬁﬁ‘glbhggl i%mggi&@l%b%%@%gbggﬁﬁﬁg%rg%ﬁansm?"ssi on
application according to Claimb5, the requesting of information

originating automaticall romthe conmputer at the particul ar bus stop. 8.
The dat a1 T anthe Senisreling ot b aton: ShPt iRl efdnRied e ¥ eetientho o
i nformation onbtthBalsstop' RIVPIIRGIS TERL 8NHe Adqudie sBaf Viatahatelephoséop. 9.
The requesting of information of "information originating froma passenger
not the bus sings$.according to Caim8, the request sent via |land tel ephone

lines. 10. The requesting of information of information originating froma
passenger not the bus stop according to Claim8, the request sent via a

mobi | e 1@l ephie@eequesting of information of information originating from a passenger
not the bus stop according to Claim 8, the request sent via a mobile
telephone.

11.  The system according to Claim 1, the database administration application

linked to at least one database.

12. The database administration application according to Claim 11, the
database further comprising data on identification of vehicles based on the
mobile telephone installed in the vehicles, vehicle routes, and stop
identification information.

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

residing in three separate computers.

14. 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.




11. The system according to Claim1, the database adm nistration
application linked to at |east one database. 12. The dat abase

adm ni stration application according to Claim11l, the database further
conprising data on identification of wvghicles based on the nobile

t el ephone installed in the vehicles, vehicle routes, and stop

identifig¢mtioTheé piRaMGtdfWtopsléf CTHM® BUAEMNSER T d¥mpRteFantithd at Ididt
| ocati on-based application, data transm ssion application and the database

admi ni st rat i oPNeyHsRIAYT e eaeh ofr tha @iurglitynof wosmp e fuiterc oapprises. a14.
The system ac | t ] . | ocat i on- based application, data
transm ssion %%Si:nggtqom%g%%%glsyg'ﬁ/a%@ge adm ni stration system further

residing in fewer than three conputer servers. 17 15. The plurality of
stops of Claim1, the at |east one conputer and the at | east one display
of each W t hEhgplurality of stapscefifpatne s tha store fudiaprpanarrising beg stansed
conputer and display unit. 16. The plurality of stops of Caim1l1, the stops
further conprising bus stops. 17. The plurality of vehicles of aim1l, the
at | east1bne TivdipleatigvofoesHicles frClaimoripithe @ leasturid mobidé efgvioeefurther The

plurality of vehicles of qﬁatl E&’i‘ the at | east one nobile device further
conprises a peIEBHsES 3iMRRIle lelePlioBeant with nobil e tel ephone capabiliti es.
19. The plurality of vehicles of Claiml1, the vehicles further conprising

buses. 20. A nethod for determ ning and displaying the estinmated tinmes of
arrival . vEe plwalityt ofavehicies il Glainstipphe tath deandtdredmobite rdeyigegfurthecei vi ng

a request for_arrival _information; retrieving stop.identity; retrieving
list of vehi c?oégpg%?%?ﬁﬁrﬁq{%?ﬂlﬂ’tﬁ ﬁﬁﬁ'ﬁtﬁn gb;rﬁopltq@eég]qq& (f%@mlﬁ?ﬁ'es of
vehi cles serving the particular stop; determning positions of vehicles

serving the particul ar stog; _ ) o
19. The plurality of vehicles of Claim 1, the vehicles further comprising buses.

20. A method for determining and displaying the estimated times of arrival of
vehicles at a particular stop, the method comprising:
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.

21.  The method according to Claim 20, the receiving a request comprising
receiving request from a computer at the particular stop.

22. The method according to Claim 21, the receiving a request comprising

receiving a request from a telephone not from the particular bus stop.




conmputing distance information of nearest vehicles to the particul ar stop;
conputing arrival tines of the nearest vehicles to the particular stop; and
di splaying arrival tines of nearest vehicles to the particular stop. 21.
The met hod according to C aim 20, the4geceiving a request conprising
receiving request froma conputer at the particular stop. 22. The met hod

accordi ng3t o fh@ifiethbd hBEoldRsSItY! ORI LEAURS rehRVING St idél@tﬂg'f(x'rﬂh@ra
request froma tel ephone not fromthe particular bus stop. 18 23. The

met hod accor degrgpging@refrigyvng, infareatien fiosy ahlgast ope datadsey f urt her
conprising retrieving information fromat | east one database. 24. The

nmet hod according to Caim?20, the retrieving |ist of vehicles serving the

stop fur2der 'cmmétﬁwgccorﬁﬁngtd Ctaimrd®rthatéteiavingdist af véisiakls sengeingah@base.
25. The nethod according to Caim20, the retrievi ng identities of vehicles

further corrpr$t9Pﬁk§f”F%'t9qr69'i'$1©9 refrigvingtintonmationrem peleast ene databasgse and
where the identities of the vehicles further conprising informtion
relating the unique identification of at |east one nobile device onboard
each veh2&l e. Ti2é méthedrettmurdirar torClaimy 20 Bearetri@dingt ident¢e rofivehiges

ositions of yehicles serving. the rticul ar stop further c rising:
brovi ding ¢ helUrAEhCOMRISTRY relieving Iprnation g @b easteane setahass aRdd to a

nobile tel ep i i/Bi I £ i d on
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informati on of nearest vehicles nearest the particular stop further
conprising: providing the position of vehicles and the position of the

particul26. stPie hfethod! eardifg-tBaSRIMSYF AR d&BiRInMd @oshiRndi sitvisHigies of t he
vehicles fromthe particular bus stop; and determ ning the nearest

vehi cl es basetervingtthe pgiticubarceiop fethenreampysingie | ocati on- based system
providing the identities of vehicles to a location-based system linked to a

mobile telephone system, and
obtaining the positions of vehicles based on at least one mobile device

onboard each vehicle from the location-based system.

27.  The method according to Claim 20, 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.

28. The method of Claim 20, 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




28. The nethod of C aim 20, the conputing of arrival tinmes of the nearest
vehicles to the particular stop based on information further conprising:

di stance of the nearest vehicles fromthe particular stop; speeds of the
vehicles; historical data; traffic cqgeditions; and 19 weather conditions.
29. The nethod of O aim 20, the displaying further conprising transmtting
the arrival Wé%%r@@ﬁ&itigﬁs.t he point fromwhich the request for arrival

information was receive and di splaying the arrival information.
29. The method of Claim 20, the displaying further comprising transmitting the
arrival times back to the point from which the request for arrival information

was received, and displaying the arrival information.




