SITUATION-AWARE MOBILE TRAVEL ADVISORY TO PUBLIC TRANSPORT COMMUTERS
Technical Field [0001] The present disclosure relates generally to methods and systems for
controlling public transport systems and more specifically to methods and systems for providing
situation-aware mobile travel advisory to public transport commuters. Background [0002] Modern cities
are witnessing a rapid rise in the volume of transportation of goods and people. This rise regularly
outpaces the growth of transport infrastructures such as roads, and thus stresses the commute
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accepted policy €se problems is To convince more p o use sport as
the preferred way to commute. Success of M lﬁﬁg'g pends on whether the commuters can trust
the public transport as a reliable means to reach their destinations. Shortcomings in the public
transport may affect the commuters' trust in the transportation. Some of the common problems include

irregularities in scheduling, waiting time at dgsignateg ﬁfags, and the commuter's inability to adjust a

commute route in case of a forced departuré from planned travel route. _
[0001] The present disclosure relates generally to metandssystems for controlling

public transport systems and more specifically ashads and systems for providing

situation-aware mobile travel advisory to publansport commuters.

Background

[0002] Modern cities are witnessing a rapid rise in thiiwee of transportation of goods
and people. This rise regularly outpaces the graithansport infrastructures such as roads,
and thus stresses the commute network and creatis issues that tax the well-being of
populations and economies. A widely accepted pdbcyaddressing these problems is to
convince more people to use public transport apteferred way to commute. Success of
such policies depends on whether the commutergrgsinthe public transport as a reliable
means to reach their destinations. Shortcomingisempublic transport may affect the
commuters’ trust in the transportation. Some ofdi@mon problems include irregularities
in scheduling, waiting time at designated stopsd, the commuter’s inability to adjust a
commute route in case of a forced departure franmed travel route.

[0003] With the advent of mobile devices, local transatiedules or maps in various
electronic formats can be forwarded to the comnsutapbile devices. The transport
schedules and maps, however, are static informétetrare not necessarily up to date and
do not always adjust to the instant changes iriréféc flow. Disruptions, such as

roadblocks or broken-down vehicles, for example, @elay a scheduled arrival or make a



[0003] With the advent of mobile devices, local transport schedules or maps in various electronic
formats can be forwarded to the commuters' mobile devices. The transport schedules and maps,
however, are static information that are not necessarily up to date and do not always adjust to the
instant changes in the traffic flow. Disruptions, such as roadblocks or broken-down vehicles, for
example, can delay a scheduled arrival or make a public transport route wholly unavailable. As a
result, the commuter cannot rely on the static information for accurate planning. [0004] Moreover,
commuters often prefer mechanisms that customize the vast amount of information in the maps and

scheduleguplib&shesdic @rats\@RolIprefeieacas ©f ARcosAvtimhhese egalbansperferensesicnay

include the commuter's destination, schedule, preferred cost limits, or preferred comfort level.

Commuteitofemeand farreliablereuplihiirgsport mechanism that can get them to their destination on
time, irrespective of the disruptions in the traffic flow, and in accordance with their preferences.

Summarydoeu)S] imoratoes eoraatlireentsi@meisrd foechanaging thsridiicctthaspest Systemt edmprises
receiving, via a receiver module, information indicating a change of status of a component of a public

transportigisierddeintiyine dps alat stictgidsleo eheospraiieicving israftaeieseb)ofitaltangambstatus;

generating, by an alternative travel advisory module, an alternative travel advisory for the commuter

based ormihesehgogle ahatprese atgansayitiiatdy tadrapamsidestitedide, Soeedieleainedcdrael
advisory to the commuter.
cost limits, or preferred comfort level. Commutdesnand a reliable public transport
mechanism that can get them to their destinatiotino®, irrespective of the disruptions in

the traffic flow, and in accordance with their gesfnces.

Summary

[0005] In various embodiments a method for managing aiptiainsport system comprises
receiving, via a receiver module, information irating a change of status of a component of
a public transport system; identifying, by a locatedule, a commuter who is affected by
the change of status; generating, by an altern&iivel advisory module, an alternative
travel advisory for the commuter based on the charigtatus; and transmitting, by a
transmitter module, the alternative travel advisorthe commuter.

[0006] In some embodiments, the change of status incladietay in an expected time of
arrival of a public transport vehicle; identifyitige commuter includes locating the
commuter in the vehicle; and the alternative tragblisory includes a message advising the
commuter to leave the vehicle. In some embodimdémesmethod further comprises
receiving from the commuter information indicatithgit the commuter has boarded the
vehicle, wherein locating the commuter in the vishis based on the information. In some

embodiments, the method further comprises traciitugation of the commuter; and



[0006] In some embodiments, the change of status includes a delay in an expected time of arrival of a
public transport vehicle; identifying the commuter includes locating the commuter in the vehicle; and
the alternative travel advisory includes a message advising the commuter to leave the vehicle. In some
embodiments, the method further comprises receiving from the commuter information indicating that
the commuter has boarded the vehicle, wherein locating the commuter in the vehicle is based on the
information. In some embodiments, the method further comprises tracking a location of the commuter;
and tracking a location of the vehicle, wherein locating the commuter in the vehicle is based on

comparingdiengcatsshabihefapeprirRIaVivhireilotatigithel toenvieliistanROVEHicke B aBpeiments,

the commuter is located in a first public transport vehicle, and the alternative travel advisory includes

advising teergrnnyiee o deave bretiisstowpliattanspon aamislefand bearel@ second public transport
vehicle. In some embodiments, the change of status comprises a delay in an expected time of arrival

of a first potdin transerercvembtihnardediny taerrameruicio@rddpsfigaine philspehangfcpé status is

sent to the control center by at least one of an operator of the first vehicle or an operator of a second

public tramsgenevalieieadiftetenidramnviberiisicretisiedeabd] dosomece tablediveathis figenstialiog the
alternative travel advisory is based on at least one of an expected time of arrival for the commuter or a

preferenceanbptrtcmnivletendrbsainttseseiodinemtdictrathienigreoisdnseirehitrfiradrasicHiisruption,
and identifying the commuter includes determining that the commuter has boarded a public transport

vehicle fahahigh ¢f scheduteispiéecteddeyath inteaflixgisomgiifarivaboie ginppdibhertangpoerating the

alternative travel advisory comprises using a look-up table for a plurality of public transport vehicles. In

some emaitlsiebirrthaldhatge cratatueinghul astitadtbend Shpiige cintdages s aigrg tberrlternative
travel advisory comprises identifying an alternative public transport vehicle of the plurality of public

transportohiolese it viyicit Rashedselefianapaiferied figsthvebiafé odisrupperatbr sbrearvhddiments,
identifying the alternative public transport vehicle comprises determining that the alternative public

transportpehlicladaspastophictaditfovithirframprerddicumicied distance from a location of the commuter.
[0009] In some embodiments, identifying the alternative public transport vehicle further comprises

determin[i0gaBpt thesaliasreative gividicttyagsperateditie hieastiopkvithiisargds s pdeotese fezsed
distance from a destination of the commuter. In some embodiments, transmitting the alternative travel
advisory onenpfiaaseipestedtiigdhsf atvwedfiptehe mobifeateripesfiraoracoe thieachmemise thim alteneative
travel advisory comprises a message identifying a preferred option for reaching a destination of the
commutezrabddiraeats)droptiharige rebstang tinelddetradidifr ptiom eaach aistitifeinis tieccaltenmatiye
travel advisory comprises an identification a travel route that originates as a present location of the
commutanelodiesn detatraiodst nhadbthefdbe ourren btes . Hoasdsub ek pet iz tidafterndiicie dravel
advisory comprises a message directing the commuter to walk to a public transport stop and board a
public traspenitice i déedtttdot puthe traffispdisraf@mnstme embodiments, generating the

alternative travel advisory comprises using a lapkable for a plurality of public transport

vehicles. In some embodiments, the change of sitatusles a traffic disruption; and

generating the alternative travel advisory comgridentifying an alternative public

transport vehicle of the plurality of public tramspvehicles, for which a schedule is not

affected by the traffic disruption. In some emboelints, identifying the alternative public

transport vehicle comprises determining that theraative public transport vehicle has a

stop located within a pre-determined distance feolmcation of the commuter.

[0009] In some embodiments, identifying the alternativbligutransport vehicle further

comprises determining that the alternative pubfogport vehicle has a stop within a second
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[0010] In some embodiments, the alternative travel advisory includes an advertisement. In some
embodiments, the advertisement is based in part on a location of the commuter, a time of the
transmitting the alternative travel advisory, a context of the commuter's commute, or a preference of
the commuter. [0011] In various embodiments an apparatus for guiding a public transport system
comprises a communication network; and a public transport control center including a receiver module
configured to receive information indicating a change of status of a component of the public transport
system; a locator module configured to identify a commuter who is affected by the change of status; an

alternativieréranebasineer viintaddle feonfidwestitagenasptrwa abernatvensamabadvinentdor the
commuter based on the change of status; and a transmitter module configured to transmit the

alternativigdrgvieitiasty igrnale thatrenmvis s bey curipEnieatanitaty ek alP@datyno/araubile
embodiments a non-transitory computer-readable medium stores instructions which, when executed

by one ogeace AFPSORTO SRR EMEO NGO TBATaLRO CRRRASD P ARTIprSes meteeddgeguiding a
public transport system, the method comprising receiving, via a receiver module, information indicating

a changedéraiffig &f preteneeneption fapubhietiiagspatatrsieniHduifingepuadecstyond dpeoa

commuter who is affected by the change of status; generating, by an alternative travel advisory
module, fr asaohdtyeHEesRaIRATYIf0s theccombudieh diasattamndliechrangbaf\staiysc amgrises

transmitting, by a transmitter module, the alternative travel advisory to the commuter. Brief Description

of the DrawilgstifELR] M heretavinaseatieanotigiraesagiicte ACile afoexbhtitivoninsteadartphasis is
generally placed upon illustrating the principles of the inventions described herein. The accompanying

drawingsavdgésaraiftrotiaried mmok cansituie ambddiiie speeieaiomalustdidsseyeral
embodiments consistent with the disclosure and together with the description, serve to explain the
principlesoiripesdisclanetsdgeirdeaningss commuter to toalkpublic transport stop and board a
public transport vehicle at the public transpoopst
[0010] In some embodiments, the alternative travel adyiswludes an advertisement. In
some embodiments, the advertisement is based timparlocation of the commuter, a time
of the transmitting the alternative travel advisayontext of the commuter’s commute, or a
preference of the commuter.
[0011] In various embodiments an apparatus for guidingldiptransport system
comprises a communication network; and a publigsjpart control center including a
receiver module configured to receive informatiodicating a change of status of a
component of the public transport system; a locatodule configured to identify a
commuter who is affected by the change of statusilternative travel advisory module
configured to generate an alternative travel adyigmr the commuter based on the change of
status; and a transmitter module configured tostranthe alternative travel advisory to the
commuter via the communication network.

[0012] In various embodiments a non-transitory computadable medium stores

instructions which, when executed by one or mooegssors, cause the one or more
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[0014] Figs. 1A-1D are block diagrams for a public transport system according to some embodiments.
[0015] Figs. 2A-2E depict displays shown to different users of the system according to some
embodiments. [0016] Fig. 3 is a flow chart of a method for detecting a disruption and sending the alert
to the commuter according to some embodiments. [0017] Figs. 4A-4E depict dashboard displays
related to a disruption and as shown to various stakeholders of the system, according to some
embodiments. [0018] Fig. 5 is a flow chart of a method for generating one or more alternative advisory
travel plans according to some embodiments.

processors to perform a method for guiding a pubdicsport system, the method comprising
receiving, via a receiver module, information irating a change of status of a component of
a public transport system; identifying, by a locatedule, a commuter who is affected by
the change of status; generating, by an altern&ivel advisory module, an alternative
travel advisory for the commuter based on the charigtatus; and transmitting, by a

transmitter module, the alternative travel advisorthe commuter.

Brief Description of the Drawings

[0013] The drawings are not necessarily to scale or exivausnstead, emphasis is
generally placed upon illustrating the principléshe inventions described herein. The
accompanying drawings, which are incorporated sh@mstitute a part of this specification,
illustrate several embodiments consistent withdiselosure and together with the
description, serve to explain the principles ofdiselosure. In the drawings:

[0014] Figs. 1A-1D are block diagrams for a public transggstem according to some
embodiments.

[0015] Figs. 2A-2E depict displays shown to different gsafrthe system according to
some embodiments.

[0016] Fig. 3 is a flow chart of a method for detectindisruption and sending the alert to
the commuter according to some embodiments.

[0017] Figs. 4A-4E depict dashboard displays relateddsaiption and as shown to
various stakeholders of the system, according toesembodiments.

[0018] Fig. 5 is a flow chart of a method for generatimg @r more alternative advisory

travel plans according to some embodiments.



[0019] Figs. 6A and 6B illustrate an exemplary scenario in a bus commute system to which the method
of Fig. 5 is applied. Detailed Description [0020] The following detailed description refers to the
accompanying drawings. Wherever possible, the same reference numbers are used in the drawings
and the description to refer to the same or similar parts. Also, similarly named elements may perform
similar functions and may be similarly designed, unless specified otherwise. Numerous details are set
forth to provide an understanding of the described embodiments. The embodiments may be practiced
without these details. In other instances, well-known methods, procedures, and components have not
been degeihep IFRRiaEAGAKEBANSSHERIZNRAESHIRBIRERatNRRIS oW Hilaseyetahers Whlahy
embodiments and features are described here, modifications, adaptations, and other implementations
may be ppgsihvitlk Higepastigpifea the spirit and scope of the invention. Accordingly, unless
stated otherwise, the descriptions relate to one or more embodiments and should not be construed to
limit the invention as a whole. Instead, the proper flco e of the invention is defined by the appended
claims. [0021] Various embodiments may-$t & .S’g A olutions for controlling a public transport
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driver, Orrma%/ be similarly designed, unless specified othe@wiNumerous details are set forth to

provide an understanding of the described embodsn&he embodiments may be practiced
without these details. In other instances, wellwnanethods, procedures, and components
have not been described in detail to avoid obsguhe described embodiments. While
several exemplary embodiments and features areilbleddere, modifications, adaptations,
and other implementations may be possible, withlepiarting from the spirit and scope of
the invention. Accordingly, unless stated otherwibe descriptions relate to one or more
embodiments and should not be construed to lireiirtkiention as a whole. Instead, the
proper scope of the invention is defined by theeapled claims.

[0021] Various embodiments may provide integrated solgtion controlling a public
transport system and for delivering reliable trgsahs to the commuters. The integrated
solution may interact with various stakeholderghsas commuters, vehicle operators, and
the central command authorities. Figs. 1A-1D acelbdiagrams for a public transport
system and its different components, and Figs. EAsf2ow displays presented to different
users of the system, as detailed below and acaptdiwarious embodiments.

[0022] In various embodiments, different components oflipubansport system interact

with different users of the system such as therobstation, the vehicle driver, or the
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commuter. Moreover, in various embodiments, different components provide different views of the
public transport system to the corresponding users. The different views may present the same or
different information to the users indicating the status of the public transport. Some of the information
in different views may be inter-related by, for example, reflecting a disruption in the transport system.
[0023] Fig. IA is a block diagram of a public transport control system 100 according to some
embodiments. In various embodiments, public transport control system 100 is part of a public transport
system that further includes public transport vehicles. System 100 includes a public transport central

module lddmadraenaesolel 29 vakomreriebmamnes 1dfickamionantyproainn digavenk Jiél.d0024]

Central module 110 is configured to monitor the public transport system and to issue travel advisories

to commeterse palfiEherdpeites Seiontol heamaespbadisres!s reaifrRirmaduiakloay ipaiabed in a

central control station and is used by the central command authorities. In some embodiments, central

module 1the isdnriallegifie @comfuinasyatemnieaatedsintiieyapatrbaentptisialionid ARd e dorver
module 120 is configured to enable a driver of a public transport vehicle to interact with central module

110, as detmiedbbeieviniorsrmercimbiftbnentsconeraayots doeesbgules ihave insfigthinone or

more public transport vehicles. The public transport vehicles can be, for example, public busses or

public tragiseuptiseme @@ bedispertsydteer. module 120 is installed in one or more computers located
in the corresponding public transport vehicle. [0026] Commuter module 130 is configured to enable a

commuteioopa] pUitic trans ol oeh igiaumntef achuilic eeaniep anact) sysiéhon dovescoatintetd20, as
detailed below. In some 7
some embodiments. In various embodiments, pulaitsiyort control system 100 is part of a
public transport system that further includes pubnsport vehicles. System 100 includes a
public transport central module 110, a driver medL20, a commuter module 130, and a
communication network 140.
[0024] Central module 110 is configured to monitor thelfpuipansport system and to
issue travel advisories to commuters, as furth&ilée below. In some embodiments,
central module 110 is installed in a central cdrdtation and is used by the central
command authorities. In some embodiments, centoalube 110 is installed in a computer
system located in the central control station.
[0025] Driver module 120 is configured to enable a drieka public transport vehicle to
interact with central module 110, as detailed belovsome embodiments, one or more
driver modules 120 are installed in one or mordipukansport vehicles. The public
transport vehicles can be, for example, public &siss public trains. In some embodiments,
driver module 120 is installed in one or more cotemilocated in the corresponding public
transport vehicle.

[0026] Commuter module 130 is configured to enable a cotenaf a public transport

vehicle to interact with central module 110 or drimmodule 120, as detailed below. In some



embodiments, one or more commuter modules 130 are installed in one or more mobile devices carried
by the commuters. The mobile devices can be, for example, mobile phones or handheld devices
customized for interacting with central module 110. In some embodiments, commuter module 130 is
installed as a mobile device application on the mobile device carried by the corresponding commuter.
In some embodiments, the system provides alerts and advisories to those commuters who are
identified as users of the system by having installed the specific applications on their mobile devices,
or having registered with the central module. [0027] Communication network 140 enables

communigaiByt PRENES HMArIUS GleVita s mitMeddessushatelied liaome dulmdad niibiky module
120, and commuter module 130. In various embodiments, communication network 140 includes a

wireless petme SxEie 9y thwEeehnRivepsk Thstambife suR@meotiMeisn s itbBleihe dd$ ds
connected to network 140 through a wireless connection, a wired connection, or a combination of both.

In some @avgisbdentsichivenstoaited &t andreetiguishieadti LRO1Ae. canerstedrihogiriertsl 40
through wireless connections. [0028] Fig. 1B is a block diagram of central module 110 according to

some emidimaeisnogntead smorLisidieihakidas 6l peifppfiedtiorodd ehdlAodidrievies
communication channel 113, a locator module 114, an alternative travel advisory module 116, a

dashboagarmedws #HBcandspsintagponemmigcklth Kbgrnelabentedtiessobaystpnovidesnayrbe

implemented in various ways, such as, for example, in software, hardware, firmware, or combinations
thereof, dgpktadeisbresequiiesteotsrvhvasicusizpaticidiansa0e8] dmecndedlByihaomipured to

receive information from external systems through the external communication network and transmit

that informstitie dotiheespibficnmsivliestions on their mobigices, or having registered with the
central module.
[0027] Communication network 140 enables communicatiawéen various devices and
modules, such as central module 110, driver moti2le and commuter module 130. In
various embodiments, communication network 14Quitkes a wireless network system or a
wired network system. In some embodiments, centcalule 110 is connected to network
140 through a wireless connection, a wired conagagctr a combination of both. In some
embodiments, driver module 120 and commuter moti8leare connected to network 140
through wireless connections.
[0028] Fig. 1B is a block diagram of central module 116cading to some embodiments.
Central module 110 includes an input/output modul2, an internal communication channel
113, a locator module 114, an alternative travelsaaty module 116, a dashboard module
118, and a storage module 119. In general, modidlggstem 100 may be implemented in
various ways, such as, for example, in softwargjware, firmware, or combinations
thereof, dependent on requirements of various egiubins.

[0029] 1/O module 112 is configured to receive informatfoom external systems through

the external communication network and transmit itifarmation to the other modules in
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central module 110. I/O module 112 is also configured to receive information from the other modules in
central module 110 and transmit that information to external systems through the external
communication network. In various embodiments, 110 module 112 includes a wireless 110 module, a
wired 110 module, or both. [0030] Internal communication channel 113 is configured to enable
communication among the modules in central module 110. In various embodiments, channel 113
includes one or more of solid state connections, wired connections, wireless connections, bus
communication connections, and other types of internal connections. [0031] Locator module 114 is

configuresbirigIoRiEdaNe DIONYE FRIBIIELD. i I8 QEHBGRR ABEN S inesatRIBR thalm 144 tahates a
commuter by methods such as triangulation or UPS locating, or by receiving location identifying

messages dmedh i emirateicueduls. dnsamesaittpdirmeaion ec aivermed gl ldidanasegia the
commuter by receiving a message identifying the vehicle the commuter is boarding and further by

locating tegtyehictimaamseorbedimenisinneifadoéaddngdhe ieatine of 2asbleossmauter
separately, locator module 114 tracks a group of commuters boarding the same vehicle by tracking the

vehicle. hgigalessna i ddie mayikdentity thed@biake bathhich a commuter has boarded by receiving,
when the commuter boards the vehicle, a message from the commuter's module, a message from the

driver mqdoBopf thecvehidenmhaniesdicenddenti el 13isingfitha deirilsle ebihe garanidie awiththe
location of the vehicle at a station. [0032] Locator module 114 may assign the location of the vehicle to

the comnaiantitiilsshnaeingtheodictel8s lonaudsub e shipmsiehisnmzoanBtheNehislendloreover,
locator module 114 may de-couple the commuter from the vehicle when the commuter gets off the

vehicle. Imygesiofis@litaimestmdotatey, wirddledrtbdetgirglsss dbahectioms) bigs bamletisicsebicle by
receiving a message from the commuter's module, a message from the driver module of the vehicle,

or a locattonneetitie; thal deterrtypes tifdhtbenklaadiomesfitire commuter no longer matches the location
of the vehicle. A location identifier may periodically compare the location of a commuter and a vehicle
to which [be31pmudetdreacdtecttlicistoatdigunsideonbetherdhe carvoniaiutestilliaheaiolikat vehicle.
embodiments, locator module 114 locates a comniytenethods such as triangulation or
GPS locating, or by receiving location identifyimgssages from the commuter’'s module. In
some embodiments, locator module 114 locates a cenrhy receiving a message
identifying the vehicle the commuter is boardingl &urther by locating the vehicle. In some
embodiments, instead of tracking the location @heeommuter separately, locator module
114 tracks a group of commuters boarding the sahihe by tracking the vehicle. Locator
module 114 may identify the vehicle to which a comben has boarded by receiving, when
the commuter boards the vehicle, a message fromotimenuter's module, a message from
the driver module of the vehicle, or a locationntiiger matching the location of the
commuter with the location of the vehicle at aistat
[0032] Locator module 114 may assign the location of #l@iale to the commuter that is
boarding the vehicle as long as the commuter iaabitne vehicle. Moreover, locator

module 114 may de-couple the commuter from theckehvhen the commuter gets off the

vehicle. In various embodiments, locator module dét&rmines that a commuter has left a
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[0033] In some embodiments, the locator module locates a commuter at a public transport stop. The
locator module may assign the location of a stop to a commuter if the location of the commuter
matches the location of the stop. Alternatively, in some embodiments, the commuter may use the
commuter module to enter the commuter's location as the stop. The locator module may further
determine the number of commuters awaiting at the public transport stop and transmit that number to
one or more driver modules or commuter modules. In some embodiments, the locator module further
determines, from among the commuters at the stop, the number of commuters awaiting for a public
transportwatitHernioageang eifin dsdigetfansroré it likRea Rt messteemytateimingthis
number by using, for each commuter, the commuter's public transport route, as selected by the

commutehagditaisnutirthioidhe cenv@itivaduintifeddaidmisipsmasdilecldbdsaoofigheed to
generate alternative travel advisories for the commuters. Dashboard module 118 is configured to

present igtatmatien @s ldridas vk sdisel et gl usegéh stattsonl itenpriblietagnsport vehicles or
their routes. In some embodiments, dashboard module 118 includes a display for displaying the

informatipe e disary indanpelighuite eaisrobmodolarhltsraiasgel enedwisid this comftguted to store
information that includes, for example, public transport schedules or maps, or status of public

transporthedrgebexiriemmutatsniine aihectisietao e dunetinsellites afdhrae veprides are described
below in more detail. [0035] Fig. 2A shows a central display 210 according to some embodiments.

Central digpszy 219 somehsntinsdohthraslignays sfopwioby ke canishmashtsiaah osidueits gtcentral

control station. Display 210 my include information about the status of the public transport system, its

routes, astbjis Vebdieat@t mibduneniiagadisgign|theiicatiodlispyt@ 2 troimdesraf maplseation 8fl2 and a
search section 214. Map section 212 shows a map of some public transport routes superimposed on a

street mapettdrmraaatiomafchesyreoleradobydh o wabip trtisedyt Ivg@sd riphbidintnis, g 2A, map
section 212 shows a train route superimposed on a street map. Search section 214 includes various

menu iteesnthadtenabdg aso o caiatinotesarddudeacchrirahtnutiteritcation as evesteopAmayent
may include an incident that affects the schedule of a public transport vehicle. For example, an event

may includestolr afiecljdenmydbithe bostkdnine, theoadhloaboimareny exeedtividedt thbipieblid036] Fig. 1C
shows a block diagram of driver module 120 according to some embodiments. Driver module 120
includes aranispottatypibnbthalesh@Rtteat mienbat cornaar@ative chrtubéed 28 camatissendduleedule
124, and a dashboard module 126. [0037] 120 module 122 is configured to receive information from
external fysiemes dmiginties Xt & cammmmuodtad dortresevden esditoan sorbtitathefoomatiatets tie
other modules in driver module 120. I1/0O module 122 is also configured to receive information from the
other mothdestop cheenumaokd e fleOnamd teasn svdithay fofdsiipatemsoepdetnalesgkiaga specifb the
external communication network. In some embodiments, 110 module 122 includes a wireless /O
module. public transport route. The central module may meitge this number by using, for each

commuter, the commuter’s public transport routesedscted by the commuter and

transmitted to the central module.

[0034] Advisory module 116 is configured to generate aliéve travel advisories for the

commuters. Dashboard module 118 is configureddegnt information as a “dashboard”

display that includes the status of the publicgpamt vehicles or their routes. In some

embodiments, dashboard module 118 includes a gigplalisplaying the information to

users interacting with control module 110. Storagelule 119 is configured to store

information that includes, for example, public sport schedules or maps, or status of public
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[0038] Internal communication channel 123 is configured to enable communication among the
modules in driver module 120. In various embodiments, channel 123 includes one or more of solid
state connections, wired connections, wireless connections, bus communication connections, and
other types of internal connections. [0039] Alert sender module 124 is configured to send alerts to
external devices or modules. The structure and functionalities of the alert sender are described below
in more detail. Dashboard module 126 is configured to present information that includes the status of
the public transport vehicle on which the driver module is installed or the status of its route. In some

embodimestspdrshbniRids e ddmirfdrs qirssirdignleydnstiisalaidsdhihpdstommiinadatbe driver or

for receiving inputs from the driver. [0040] Fig. 2B shows a driver display 220 according to some
embodim@sysribey eyetbspiaynza@ mawale one of the displays shown by the driver dashboard to the
driver of a public transport vehicle. Display 220 includes a vehicle information section 221, a driver's

map seclionsBP2 R alivoaiiancenatinmidphprdayeneinobseaasdaimerts [Exhitarehicle

information section 221 displays information about the vehicle, its available seats, the next station, and

the numhsislbgommutiasshadirgdn thatiRiplgr dheampeambeditamsotie systne deteenisagahe

number of commuters waiting in a station based on information received from the locator modules of

the comrauiers] stathenr ispRiatitn nouies e hefcommabes, thekathuorHspiy P2fspoables the

driver to either expand or contract driver's map section 222 and seat allocation section 223. In Fig. 2B,
driver's mgpteattion pd2as, contiasiashivless edldilormiiniv s ClivFig23As exipiayled OAscihovddn Fig.

2B, seat allocation section 223 includes a seat de-allocation button 224 and a seat allocation button

225. Seatrgr-aietiaiiopliuion 224arch section 214. Mapeezt2 shows a map of some public
transport routes superimposed on a street magedddttion of a city covered by the public
transport routes. In particular, in Fig. 2A, maptg® 212 shows a train route superimposed
on a street map. Search section 214 includes \&anmnu items that enable a control station
user to search for various items such as eventgva&nt may include an incident that affects
the schedule of a public transport vehicle. Fongxa, an event may include a traffic jam, a
vehicle breakdown, a roadblock, or an overcrowdsuate.
[0036] Fig. 1C shows a block diagram of driver module a26ording to some
embodiments. Driver module 120 includes an inpuploumodule 122, an internal
communication channel 123, an alert sender mod2de dnd a dashboard module 126.
[0037] 1/O module 122 is configured to receive informatfcom external systems through
the external communication network and transmit ithf@armation to the other modules in
driver module 120. I/O module 122 is also configuie receive information from the other
modules in driver module 120 and transmit thatimi@tion to external systems through the

external communication network. In some embodimdf@®smodule 122 includes a wireless

I/O module.
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enables the driver to de-allocate a seat of the vehicle when the seat becomes unavailable if, for
example, a commuter takes the seat. Actuating seat de-allocation button 224, therefore, decreases the
total number of available seats of the vehicle, as shown in section 221. Seat allocation button 225, on
the other hand, enables the driver to allocate a seat of the vehicle when the seat becomes available if,
for example, a commuter vacates a seat. Actuating seat allocation button 225, therefore, increases the
total number of available seats of the vehicle, as shown in section 221. In some other embodiments,
the number of available seats is detected by sensors installed in the vehicle. The sensors can include,

for examphezgpuMtessaat GiRWL AR o Mbea M flaEs8 Y eth Rl EBaaNE eavinainteveRisieomd

accordingly determine the total number of passengers that are onboard. Alternatively, the sensors may

include vipgaheRNBOsS P UVRE hsgOROID thah defestithempanie!, ehapatad PasAENER!S endhsy vacant
seat. The sensors may also include processors that determine the number of available seats by

subtractipgotieot goiRe s Rito asseraticnenhorrd dendbeuiunds: obseatsidfdAs S cereingitatson
section 226 includes information about an upcoming station and a preceding vehicle. A preceding
vehicle iscarveducienisiad sl SRNEN gy s asTrmiteiBcom @ sa@me route as the present vehicle and is
ahead of the present vehicle. The preceding vehicle will thus reach the upcoming station before the
present eode. PestiateAdbrinetidige Mfarmaipfighed: ihesnidieroteoniniteissbalr arouaiing for
the preceding vehicle at the upcoming station and also information about the preceding vehicle's

availablemeatsrlictsesnarentboctimealiscs it hasalbanshats tssumiinibsliociion@ate detdiler may thus
determine whether the driver needs to stop at the upcoming station. In some embodiments, if no
commuteDashbesizl arridplén 106 (geconfigarsthtopraadiif hanpecedingcietsierrastaarsioe rak waiting
commuters in that station, the driver may plan not to stop in the upcoming station. Alternatively, if the

driver nofgsolltatrtires sormvasticteranmbricof the driadiabio dislatis talltwe g eue diagugatiidle udehm present
vehicle will not suffice for accommodating the commuters awaiting in the upcoming station, the driver
may send@neleridoi reie stiashim bat kupoviditiEs ifoNdiEs i siforad&playitio eéndsindis playi @20
further includes input buttons that enable the driver to indicate that the vehicle is overcrowded or

underused.tha dreecromide deceivdhe) npy tsefi@nethieleivat does not have any available seats, cannot
board any more commuters, or cannot accommodate all commuters awaiting the vehicle in the next
stops. Arjeoud}ruged. \ZRisten s dhdrivtiredibplay, 228y-oe @rdielgiaed @b bagim érge Drinseatispisgats
available or for which the number of available seats exceeds the number of commuters awaiting the
vehicle ireemeytstapse lof soenei sprinadahnewts by ehectiasinhodintetdeter mives ohaiheblac vehicle is
overcrowded or underused based on the number of seats available in the vehicle, the number of
commuterangpbngvihithe it 220 dticlUdes doaeheigiothitientse dliend?i2er anddvie’ snfoams the
central module or one or more commuter modules about the status of seating the in the vehicle. [0045]
Fig. 1D sbestioa PR kadsagtaaticuiatiom setéo mPE8) e t@Gepiogriug decmme 2bodiments. Commuter
module 130 includes an input/output module 132, an internal communication channel 133, a location
sender nj0041é¢ 1¥4hicieathfmonatieceseetioroddle diSplagsdrdatashiaeanat thedutditRS.i(©046) Hide
module 132 is configured to receive information from external systems through the external
communsadits) thetwerk siadidra resmalitt biean umidren ati o ogthwaitih grimibdd Isatronomreatee module 130.
120 module 132 is also configured to receive information from the other modules in commuter module
130 and earmditibatspfbmststentodextemiales/dtemambemafeaers waiting in a station based on

information received from the locator modules & tommuters, or the transportation routes
by the commuters, or both.

[0042] Display 220 enables the driver to either expancootract driver's map section 222
and seat allocation section 223. In Fig. 2B, dis/arap section 222 is contracted and seat
allocation section 223 is expanded. As shown in Hj) seat allocation section 223 includes

a seat de-allocation button 224 and a seat almthtitton 225. Seat de-allocation button 224
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through the external communication network. In some embodiments, 110 module 132 includes a
wireless 1/0 module. [0047] Internal communication channel 133 is configured to enable
communication among the modules in commuter module 130. In various embodiments, channel 133
includes one or more of solid state connections, wired connections, wireless connections, bus
communication connections, and other types of internal connections. [0048] Location sender module
134 is configured to send information related to the location of the commuter to external devices or
modules. In some embodiments, location sender module 134 is a wireless communication module that

communigaigaelithavielesscaeansiessianseeinier sraiecanhlendhraepiabmed urdodnaple ithe
commuter by methods such as triangulation or UPS locating. In some embodiments, the location

sender nipeleleain plaviectasa ifiggetaesnsitie whiph Aorkieadae-drecttisaniiaoMENSIHigeRIt the

central module to indicate the location of the commuter or the specific vehicle that the commuter is

boardingdAchdaess rereivedl masilerldtaisetioniie derdiaf@orive dteshbanat v ttavebadviseat from the
central module. The structure and functionalities of these modules are described below in more detail.

[0049] Daglobatitnh madote 2883 isnavifiguiedianeeseableiinationaisdne wdeststituk afdhieleommute
of the commuter or the alternative travel advisory. In some embodiments, dashboard module 138

includes wigksptay tuadibplayingst e dilttiaatidor texam pisnamuesr Imsares erveadinmgotairdpsbhpard

module 138 is further configured to receive inputs from the commuter and transmit that input to the

public tragigpeatisydbentoin ZRE) thepeidoa ! pud reask e @Godihvey i cua tabio dwaents, tHe \agiivryter

module facilitates the use of public transport for the commuters. In some embodiments, the commuter

modules g ghigintiesatarirbraidsrilsSomd displaysitibigregumbtarsftacdrin thedtgogrney or
reduce their waiting time at interchanging terminals. Figs. 2C, 2D, and 2E show three different

commutedetisgiey H3en260s ansialied acchedirditie/aBnsisre waodiciadts. fohexampiejteodisplays may

be shown by the commuter dashboard to one or more commuters in public transport vehicles.
that count the number of passengers entering avihig the vehicle, and accordingly
determine the total number of passengers thatrdreawd. Alternatively, the sensors may
include visual sensors or weight sensors that ti#ftecmumber of seated passengers or the
vacant seat. The sensors may also include procetfsdrdetermine the number of available
seats by subtracting the number of passengers mhiroa the number of seats.
[0043] Preceding bus section 226 includes information alhowpcoming station and a
preceding vehicle. A preceding vehicle is a vehibk is serving the commuters on the same
route as the present vehicle and is ahead of #sept vehicle. The preceding vehicle will
thus reach the upcoming station before the pressmtle. Section 226 includes information
about the number of commuters that are waitingtferpreceding vehicle at the upcoming
station and also information about the precedingole’s available seats. In some
embodiments, and based on the information in se@2&6, a driver may thus determine
whether the driver needs to stop at the upcomiiipst In some embodiments, if no

commuter requests a stop in the upcoming statidrifahe preceding vehicle can service all

waiting commuters in that station, the driver mégnmot to stop in the upcoming station.
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[0051] In Figs. 2C and 2D, commuter displays 230 and 240 show two different sets of travel options for
a first and a second commuter, respectively, for travelling from an origin to a destination. Displays 230
and 240 may be shown to on a respective commuter module when the respective commuter inquires
about options for travelling from the origin to the destination by public transport. [0052] In Fig. 2C,
commuter display 230 includes a travel summary section 232, a bus options section 234, and an
alternative options section 236. Travel summary section 232 includes, for the first commuter,
information about the origin, the destination, the date, the modes of transport, and the route

preferenggserhbe\@Igin Mdciiestheeiathiag theiruaiiiciomesrsiane dvahadistearsntes The
origin may be entered by the commuter or detected by the public transport control system based on

the locatigreeéieocpsnicldelind feedesitriiordicatasibiendngqeenimbtieineules soemiuterthe first

commuter. In some embodiments, the destination may be entered by the commuter. In various
embodimgptstitieieignupchaitgsitaaton thay hecp ehzigdoaintgseshnd pogliedtansperbatkigns. [0053]
The mode section (labeled "Mode" in section 232, Fig. 2C) shows one or more modes of public
transportvggig@ed in the options shown in display 230. In various embodiments, the modes of
transport may be entered by the commuter when requesting travel options, may be selected from the

preferengeesa] thiesne BaiRRiFiwe nlikel fprroLiat e thik apticceoing! tacehanbls thay include
the modes of transport available for travelling between the origin and the destination. In the example

of displayi26r tbérrivedabthantuesehie/dlssowndronad dORR4LISEE. mmnteveieiewded (lehiddedriegute”
in section 232, Fig. 2C) indicates the preferences of the first commuter for travel between specific
locationshénavashigsectidiodbne nist Hae @raigranaitsoiescitiod® deveal atcarofercgirinuliend, speed,
duration, distance travelled, or modes of transport. In various embodiments, the preference may be

entered Ryt cacvonieodhmnakgoasiingeieaiiavehgphienehidhenbrtsityps. anthaduriseences of
the commuter in the commuter module or the central module. Display 230 shows that the first
commutereficlexampie, pitedeiseadomégriedle vislkkicky caanddraidenidebarayf e alsfinesllable odfoin a
vehicle that includes an air conditioning system (A/C) or in which a seat is available for the commuter.
The systevhiohetheseithbgirefereaidabis seatibarimeade thastecting travatarptmnasiforgtiieccoshivlger. In
particular, from among all available options for travelling between the specified origin and destination,

the systeim tirstreiestogboke sbateratiiotimprede tbecssmddh = detenuiaed nviratiosiseenabicarisnts,
travel summary section 232 may also include an expected time of arrival (ETA) which indicates the
approximatertnoevdetherlatedé tirsed zisine: cotha utembahsssisadatile iat the st tibe. j06T5Bus
options section 234 shows five different bus routes that are suggested to the first commuter. For each
route, seoficor28duresy whdindghfemihe veimbky, thdtithe brfieus\erhbochntengstatieedbve rseiuehllée, the
expected time of arrival at the destination (ETA), the number of available seats, the approximate bus
fare, the igfurrothibe, centaimmuododatio oo bmmdleat shonmedotdsr atomledver siainsiobiagtimbdtier the
system recommends the option, and a link to book a seat at the bus. The first option in a first row, for
example shiosvgahetidius number 170 is scheduled to arrive at the destination at 7:53 PM, is expected
to arrive

[0045] Fig. 1D shows a block diagram of commuter module d&ording to some

embodiments. Commuter module 130 includes an iaptgit module 132, an internal
communication channel 133, a location sender motiBdie an advisory receiver module 136,
and a dashboard module 138.

[0046] 1/O module 132 is configured to receive informatfcom external systems through
the external communication network and transmit itif@armation to the other modules in
commuter module 130. I/O module 132 is also coméduo receive information from the

other modules in commuter module 130 and trangrattinformation to external systems
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there at 7:58 PM, has five available seats, has an approximate fare of $2.20, is an A/C type bus, and
has a level of recommendation of "yellow," which is a mid-level recommendation. A second option, in a
second row, on the other hand, shows that, among other things, for bus number 172, the level of
recommendation is "green,"” which is the highest level of recommendation. And a third option, shown in
a third row, indicates that, among other things, for bus number 174, the level of recommendation is
"red which is the lowest level of recommendation. The system may provide a level of recommendation
based on similarity of the vehicle's type or ETA to the commuter's preferences. [0056] Alternative

section 2gpiighvh alisratidedoansReiicantansetiairRreray@tbialim 1t ooMbbeiu I 182 example of

Fig. 2C, the alternative transport options include four taxi routes and two train routes. [0057] In various
embodingslsdascamireletdigesrriakove information in the commuter display to decide on a travel
plan. In particular, a commuter may use one or more of the ETA, the number of available seats, the

approxinfagigre|rihgigpeositt hr stiopnemansiatngBael ot Aenied & heifen iaivagsmarmbiie
available bus routes. [0058] In Fig. 2D, commuter display 240 includes a travel summary section 242,

a bus optisasiriiiien domnaer AHENAEISOPPNarFER eiibénts/ w2 aBBaalitheserreeiions
are similar to their counterparts in display 230 of Fig. 2C. Display 240, however, shows that the second

commutenbes sestie dtaseacprafertioes thdrig xpansiveonaiiens. cong systers, iresdbismiefergiae as
a criterion when selecting travel options for the second commuter. In particular, from among all

availableceptiensitersiravielinpdratwesrothiaterigincurthdticlestination, the system first selects for the
second commuter those options that are less expensive and also fit other preferences.
[0048] Location sender module 134 is configured to sefatimation related to the
location of the commuter to external devices or atesl In some embodiments, location
sender module 134 is a wireless communication neothalt communicates with wireless
communication centers and enables the central raddubcate the commuter by methods
such as triangulation or GPS locating. In some ahimbents, the location sender module is a
wireless trigger sender, which enables the ussenal a wireless signal to the central module
to indicate the location of the commuter or thec#fpevehicle that the commuter is
boarding. Advisory receiver module 136 is configlte receive the alternative travel
advisory from the central module. The structure famgtionalities of these modules are
described below in more detail.
[0049] Dashboard module 138 is configured to presentméion that includes status of
the commute of the commuter or the alternativedradvisory. In some embodiments,
dashboard module 138 includes a display for dispipthe information to the commuter. In
some embodiments, dashboard module 138 is furthdigured to receive inputs from the
commuter and transmit that input to the public $port system through input/output module

[0050] In various embodiments, the commuter module fatdg the use of public transport

for the commuters. In some embodiments, the commnubelules, through their dashboards
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[0059] Bus option section 244 shows five different bus routes that are suggested to the second
commuter. These bus routes differ from the five bus routes presented to the first commuter in Fig. 2C.
In particular, a comparison of the approximate fare and type information in Figs. 2C and 2D indicates
that the system proposes to the first commuter options that are more comfortable (i.e., all are A/C or
A/C luxury types) and proposes to the second commuter options that are less expensive (as reflected
in the fares). These differences comply with the preferences chosen by the first and second
commuters. [0060] In some embodiments, when a commuter has boarded a vehicle, the dashboard of

the respegiyeliepraysitenans dientinptays (o coaeonineipspoioreusetiferr steavrotiine aovement of

the vehicle. Fig. 2E shows a route monitor display 250 according to some embodiments. Display 250

includes mwAMaRGHAUNtERAIrFISVMGsa I a Mahaefit@aditieie 26Sonh ihateebisitajropsn 253

includes features such as markings for bus stations (e.g., stations 254-256), and a location marker 257

marking theopease bl ericonddh i@ veliolss (emabriinkyn & gorraigie sty e mayaéshignAbya

different color, highlighting, or other indicator). In Fig. 2E, for example, location marker 257 shows that

the vehiclpdscbatwiegsr statinhss1a4 @b & oo s éheovieinigtaradliancespngenidties.S3, the system
accordingly updates location marker 257 to show the up to date location of the vehicle. [0061] In some

embodineoist]théendeigRbo@ chaéithe respadliNerafispirlyie P BWEH e BARERPHife iend sexpfuter various
types of messages. The messages may include updates or advertisements. The information included

in the megaagieopwynse dinefibaisaad lacaitondaspinuEspeaiddised imbislthgdsnd aessrie way be
based on the time of the day or the time of the year. For example, a time-based message during a

lunch timg deayitheatian ITphajly e 30essd g apoay deashaumet sespertiiar aoestateanhodiilspecific
lunch offers. A time based informative message during the dinner time, on the other hand, may be

about or ameadvedigepeotifer corestatgririquitespecific shiioatalieinh g ftonethasaigadue tigement may
also be information or advertisements for season specific apparel shown in the corresponding season.
[0062] A tisahenibassdomsitsagespaytbe based on the location of the commuter. A location-based
message may include, for example, informative messages about or advertisements for the merchants
or businggpBe]thah aigy | At ed meau tivedis plgn? B addndesstiae eomphnudey. section 232, a bus

options section 234, and an alternative options@e236. Travel summary section 232

includes, for the first commuter, information abthg origin, the destination, the date, the

modes of transport, and the route preferencesofigm indicates the starting point of the

routes shown to the first commuter. The origin rhayentered by the commuter or detected

by the public transport control system based oridba&tion of the commuter. The destination

indicates the ending point of the routes showtéofirst commuter. In some embodiments,

the destination may be entered by the commuterafious embodiments, the origin or the

destination may be points of interest or publio$ort stations.

[0053] The mode section (labeled “Mode” in section 238, BRC) shows one or more

modes of public transport included in the optiomsven in display 230. In various

embodiments, the modes of transport may be entgrélde commuter when requesting

travel options, may be selected from the prefereé¢he commuter as stored in the

commuter module or the central module, or may ihelthe modes of transport available for
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[0063] A context-based message may be related to the context of the commuter's activities or the
purpose of the commute. When a commuter arrives in a city through an airport, for example, the
system may deduce that the commuter is on vacation. The system may send to a vacationing
commuter messages related to the context of vacation, which may include informative messages
about or advertisements for sightseeing or city tours. Alternative, when a commuter's ETA shows that
the commuter has additional time to spend before leaving for the commuter's destination, the system
may send to the commuter information in the context of relaxation, e.g., entertainments that can fill that

additionafriigestingaseivaaratins gybadineetsciitheaainetex singld & corpley teoceneaigidple
receive coordinated event-driven advisories to act in response to changes, such as disruptions.

Various efdidiaants igpieimentgituation-aware real-time updates of commuting plans. Situation
awareness demands real-time access to information regarding events and state of the commuter and

vehicles. [[f¥] Miaréorsuesmbedinesiie apdiriel arpitiietinnsvaog Dl CTansgiedtesiiel system. The
situation aware system may receive information about various transport related events and 20

maintain gietépdadtatestatusrof vanvnstincaians il hawspdicifirrreibisysievarltgssituation aware
system may also track one or more commuters and provide updated travel advisories to the

commutesmbasiifl @it et ibriraffest theiy desitstrsdbus@nepiobdgiimespe cthedpydicriansport
control system may detect a disruption in the commuting schedule of a commuter and send to the

commutedigiaates tral@egdyity aakerobtiee smvel movisismdoginashebea pnetiecth 3 0ray detecting a

disruption and sending an alert to the commuter according to some embodiments. In various
embodimaftissen e dte3Othisrpesiowned ygorstiignhectamainsoohiby bystennegushths the central

module. Figs. 4A-4E, on the other hand, show various dashboard displays related to the disruption and

shown topiléferent staketiadsymafute fysteneommuter moolutbe central module. Display 230
shows that the first commuter, for example, preéecemfortable ride. A comfortable ride
may be defined as a ride in a vehicle that inclwdeair conditioning system (A/C) or in
which a seat is available for the commuter. Theéesgsnay use the preference as a criterion
when selecting travel options for the commuteparticular, from among all available
options for travelling between the specified origimd destination, the system first selects
those that match the preferences of the commutearious embodiments, travel summary
section 232 may also include an expected timerofad(ETA) which indicates the
approximate time or the latest time that the conemwishes to arrive at the destination.
[0055] Bus options section 234 shows five different buges that are suggested to the
first commuter. For each route, section 234 mawstih@ bus number, the time of arrival
according to the bus schedule, the expected tinaerival at the destination (ETA), the
number of available seats, the approximate bus tlaeetype of bus, a recommendation
column that shows a color coded circle indicatirigether the system recommends the

option, and a link to book a seat at the bus. Tisedption in a first row, for example, shows

that bus number 170 is scheduled to arrive at éséirthtion at 7:53 PM, is expected to arrive
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[0066] In block 302 of Fig 3, the system receives an alert about a disruption affecting the transport
schedule of one or more public transport vehicles. In various embodiments, the disruption may arise
from a roadblock, a traffic jam, a breakdown of a vehicle, or other incidents. In some embodiments,
various events and relevant information are collected by the system itself. The system may receive the
alert, for example, from the driver of the vehicle, from the driver of another vehicle that notices the
disruption, or from a sensor that monitors the state of the traffic at one or more places along the route.
[0067] Some embodiments enable public transport operators to provide input into the system and to be

the directisen e@sy PN adio abava e uslyEppasIRth A fardiog $2rdtipnan AgC 4fpshows an
exemplary alert display 410 for a driver of a public transport vehicle according to some embodiments.

A driver gfiss pad hiigrsRYd vshist mmerHaatba afeydlispiayiocseate dvaladdbairsesertidy. the
alert sender, to the central module of the system. Alert display 410 may be one of the displays shown

by the drixejedasibogidrioithe deven@keavipublieHEaosROrhSRONCLHA0 GHh bh & igteA tislegsdisplayst 10

includes buttons 411-415 for reporting different disruptions or requests. In some embodiments, a touch

screen sheiwiheispia), Hd leved Slitonsiddndibbiaras/gedmittoRstee gk onébeltotich screen.

Actuating each button may send a corresponding message to the central module. In particular,

actuatingréeenimahtgatiobuiter 4lthisdrgsien, ardvindicaiinginahtheatebitiatssenony weigng a
technical fault, actuating no-fuel button 412 sends an alert indicating that the vehicle is out of fuel,

actuatinglovessrwded buiiohet 13 sents|enchler révdnatiaadist e vevhitd is avelsiestryend

cannot board more commuters, actuating roadblock button 414 sends an alert indicating that the

vehicle hafresopmniaiddtoroatidasistendraatiuptingdzxpadvedaneetiondatitonobts ¢ endsimil eyt
indicating that the driver desires to connect to an expert for diagnosing or solving a problem. [0069]

ReturningtenkeigeBidleogks304 ENA cerdimtomaueide piiésene or more commuters that are
affected by the disruption indicated by the alert. In various embodiments, the central module does so

by trackifig0seg oAmeraipud e tiinsRGs shbiokalardaise tragkipptioors mhisieasdzaiailas|theosygiem
and are boarding those vehicles.
commuter. In the example of Fig. 2C, the alterreatransport options include four taxi
routes and two train routes.
[0057] In various embodiments, a commuter uses the aldeamation in the commuter
display to decide on a travel plan. In particulacommuter may use one or more of the
ETA, the number of available seats, the approxirfeats the type, and the recommendation
column to decide whether to use one of the avalbbk routes.
[0058] In Fig. 2D, commuter display 240 includes a traatehmary section 242, a bus
options section 244, and an alternative options@e@46. Various features of these sections
are similar to their counterparts in display 23@f. 2C. Display 240, however, shows that
the second commuter has selected as a preferenageettpensive options. The system uses
this preference as a criterion when selecting trapons for the second commuter. In
particular, from among all available options fawvelling between the origin and the

destination, the system first selects for the se@mmmuter those options that are less

expensive and also fit other preferences.
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[0070] Fig. 4B shows a transport monitoring display 420 shown by the dashboard of the central
module after receiving an alert, according to some embodiments. Display 420 shows that the central
module has received an alert indicating a roadblock in location 422. Moreover, based on the location
of the roadblock or traffic report information, the central module has identified a zone 424 in which the
traffic may be affected by the roadblock. Based on the affected zone, the central module may further
identify that the disruption will affect the normal schedule of those public transport vehicles, such as
busses, which travel along route 426. [0071] Fig. 4C shows another transport monitoring display 430

shown bydbsolaghboaystioh tsectientrad st aer dFRIIN® agalaraparokliggdeteamethe

embodiments. Display 430 may be shown in an alert situation and may replace a normal situation

display, siefbag gisplayt0Tidde-nis. iiselanifae inshidesimdnantes i daiddsenectirsection 434,

and an action section 436. Map section 432 indicates that a bus has broken down at location 433.

Search segtinnuted inrpigdes difigsaricninns coimishrisehrae o priviaikten eaosing tgoeonitor the
status of the disruption at location 433 and a video connect option to connect to the driver of the

broken diptipiasiol0Y Bidhctim saatED #ificateyides stieds gl forotakintrectonsniitee options
include a first button for requesting additional transport vehicles to assist stranded commuters. Such

an actionopiynietiiakenevhers urekaraple, (A dackureBnAecIuraLgpés takel thepagssabatoken

down vehicle, or to board commuters along a route for which the vehicles are overcrowded and cannot

accommedatshalcomitingeoopuivierthaddiitngl tapspoitieiditesimiediaede Tty aititraisative

routes that commuters are advised to take in place a route that is blocked. In some embodiment in

which theeaipralvihdbieprsfererces eliviaboytian firsiesised \connieutaeon section 436 may enable
de-allocating a second vehicle from the route of the underused vehicle. In Fig. 4C, action section 436

also inclydesq) seecsnieutiomn dolimeartdngiiee rebiam uesohadbiidahic s ame dashbdime s, upon
identifying the affected public transport routes, the central module further identifies one or more

vehicles théhespaatitesdbainaueemmadgltodispisyih eoatieaterbran® aedwolitous hevwlatpytes due to the

disruption. In some
movement of the vehicle. Fig. 2E shows a route toowiisplay 250 according to some
embodiments. Display 250 includes a map section &&@ving a local map that marks a
route 253 of the vehicle. Route 253 includes festsuch as markings for bus stations (e.g.,
stations 254-256), and a location marker 257 markte present location of the vehicle
(marked by, e.g., a sign such as an oval in Figa2different color, highlighting, or other
indicator). In Fig. 2E, for example, location marR&7 shows that the vehicle is between
stations 254 and 255. As the vehicle advances almrtg 253, the system accordingly
updates location marker 257 to show the up to ldatgion of the vehicle.
[0061] In some embodiments, the dashboard of the respemtmmuter module also
displays to a commuter various types of messagesniessages may include updates or
advertisements. The information included in thesage may be time-based, location-based,
or context-based. A time-based message may be basbeé time of the day or the time of

the year. For example, a time-based message dafingch time may be an informative

message about or an advertisement for a restanrgmnspecific lunch offers. A time based
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embodiments, in which the alert is sent by the driver of a vehicle, the central module identifies that
vehicle as an affected vehicle. The central module may also estimate an amount of a delay for each
affected vehicle based on the speed of the traffic flow, the location of the vehicle, or the amount of the
overlap between the route of the vehicle and the affected zone. [0074] In some embodiments, upon
identifying one or more vehicles that are delayed due to the disruption, the central module further
identifies one or more commuters that are boarding those vehicles and who will be affected by the
delay. In some embodiments, the central module identifies the affected commuters from among those

commutergoriaave Hressafdriaysiene dinadeniial oietve maydfindbiheyelisla Brad@ commuter is

boarding by tracking the location of the commuter and matching that location with the location the

vehicle. las@misembadisienisstaa st idarifiiasfbeliveftiale iheisrmyasier aashpasdrshbyhagnding
an identifying message after boarding the vehicle. [0075] In some embodiments, upon identifying a

commutesltrabisibrdibapaHaoed @hiohes oe seatetifipdpisacatervine snihetberthaigniimguter

will be affected by the delay. In some embodiments, the central module makes such determination if
the delaysewyopause the commuter not to meet the commuter's ETA. [0076] Returning to Fig. 3, in
block 306 the central module generates one or more alternative travel advisories for an affected

commuteloTeiie magticietnissthaysagevariguscehaizedive tindheslte taiivmiiyebadvisory is

individualized for each commuter. An individualized advisory may be based on the location,

destinatidocdtibh - easkatheraieransemoliibie, sonuruiaanthis/ganestagesnsbeeinioio the commuter.
An alternative travel advisory may include a message informing the commuter about the disruption or

the risk thak/desementsedonthy netnciegithertblRinossenskandzedimeisibeadssnatyeatianalf
advisory may also include an alternative travel option that is different from, and causes less delay
comparethtoctirarnammuter's present travel plan. In some embodiments, the central module generates
an alternative travel advisory based on one or more factors including the destination of the commuter,

the ETA (0068 comcouiteltthadedatis sddbantayriveuiea st ickstanite toconenouteds eastiies, the
schedules of one or more public transport vehicles reaching nearby stations, and the preferences of

the commutéie HorpesxefmhEgoamhadingnis of ouetimdpriEpene ctinth eleyhaiivaitpoe) fmlvisories
are explained in relation to Figs. 5 and 6. [0077] In block 308, the central module sends an alert to an

affected eswammpitsriliefeystag tina g dedoct thadttte delaynauteinéscstiore rhirgsigs tbm coayudied ene or

more alternative travel plans. In some embodiments, the central module sends an alternative travel
advisory taeatiomny tmhatsr boesdengean elticadad vedichedkwatstitegahinghanstation] @l advises the
commuter to get off the present vehicle at that station and board a different vehicle. In some
embodimafdsyideyeantzatayedusb cahds adveltespatset Sriwamitvis oryctty actomiittenatineshideearding
a vehicle that is stranded between two stations and advises the commuter to leave the vehicle, go to a
nearby statomrantebedtd A siftevsrthae thaedmsuier badhadiiiring thapdednadicrdrimasliagVeory
advises the commuter to leave the commuter's present public transport route of travel and instead take
a differerthepateriouéaich destdegimatibe. systemeareay(sedtitetods) e el tevoatnzti tiave the \aeatgxt
includes leaving the present vehicle and walking to a station along the same or a different route, past
the affectsfdrelanation, e.g., entertainments that cantidittadditional time.

[0064] In various embodiments, the commuter module endb&esommuter to receive
coordinated event-driven advisories to act in raspdo changes, such as disruptions.
Various embodiments implement situation-aware tiead- updates of commuting plans.
Situation awareness demands real-time accessawriafion regarding events and state of
the commuter and vehicles.

[0065] Various embodiments provide a situation aware pubdinsport control system. The

situation aware system may receive information alatious transport related events and
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[0078] Fig. 4D shows a commuter alert display 440 displayed by the dashboard of the commuter
module after receiving an alert, according to some embodiments. Display 440 includes an alert
message 442 superimposed over the commuter's normal display. Alert message 442 informs the
commuter of a disruption that will affect the commuter's transport plans. Further, alert message 442
informs the commuter of one or more alternative travel options. In alert message 442, for example, the
alternative travel options include going back to one of two different stations (named "Dover and
"Bouna Vista") and taking one of two different busses that reach each of those stations and can take

the commuagittarilae eomediresHREENSHIRI0Es. | bbaseREE- 3UbIRGdAsvriadydaver Fladienwibn

busses B-407 and B-450 at Bouna Vista station). Alert message 442 also provides the time duration

for reachifigega iy steipmandides tigsiebiia e fon sea coifaritiRidRainas o daeer wagkl aptivbrieg79] In

some embodiments, the alert message shown to a commuter includes one or more advertisements

that corresphedthihriRestbEigpAEnsb@viathamnafote tiadarhdisplay 4bthshawndairtiemeashboard of

the commuter module after receiving an alert, according to some embodiments. Display 450 includes
an alert paptiagrAbgcit e IMFIGSEPN eh HycueosvialElouniprihal cisplavtiAteschassieass 452 informs
the commuter of a disruption that will affect the commuter's transport plans. Further, alert message
452 inforewniheucanamdiesraf anthecoaiivetelean ialéts ddaganapiaremantrabelteiaisbipereypected
waiting time. Alert message 452 also includes an advertisement for a restaurant that the commuter
can use whie/waitingiodtBec ettt edsa okenptiothendingyzuielerdisaherddatthagiestaurant.
[0080] In various embodiments, the alert message is customized based on the context, the
commutesiccpedityad peefarenmbsdirnbots. Iin paribtis amao deventise St koparfalongdtithdhe alert
may be customized to fit the delay time resulting from a disruption. The advertisement may thus relate
to an actiyitynihret fitsdbie s ohmetsy'stechedidle anthidesnpedicke drigdav AVMFe overh éhetlaeiveairE ment
may be based on the personal preferences of the commuter. In some embodiments, a commuter may
enter intastwsystyuscasthioand teisplaierpratedeances: dian asdize oam rowlfisr pretsteketrsdartood,
clothing, type of shopping, price range, or stores. The system may then personalize the
advertisepfieihdssiysteare sent along with an alert based on the commuter's preferences. In Fig. 4E, for
example, the commuter may have previously entered into the system the commuter's preference for
ltalian fopoOGBIe fysiktiB302 widyiin8|ute kytherlastehesamadignd & disaghiestisefeetinéptran Italian
restaurant that is near the location of the commuter and its wait time fits the commuter's delay. In
various emnavapionesthetielenddronationrmbreptitgi coransyiEhis| pselerearessamiaentengreial
venues, and other information needed for the advertisement are stored in and retrieved from one or
more stochgeiptietemaysartsedsostosagm dindcie 4 1 ifibges tved akddwe d18.\[6BR1¢ \Garaiher
embodiments present efficient mechanisms for generating alternative travel plans in response to
disruptiomnscidenéstravebplansnoh adienenta praiconsnevinss degaritdnfarnsatioa anebcoliswtats mwethet the
disruption and find alternative travel plans for one or more affected commuters based on public
transportsystewor ks elhdTima asigies. Mag reehantbmslef th@mpley diorariteadnivee wetlhd argj@iclamber of
commuters in an efficient manner and free from long delays. [0082] Fig. 5 shows a method 500 for
generatirfgpoméherdrives aftanuihiee eehviderihanelipksdimcgiioim gtdreome sanbodimentsoiitother,
Figs. 6A and 6B illustrate an exemplary scenario in a bus commute system to which method 500 is
applied. ihestatescd tigotiatients,dhe oentakenpdatide gliekipgienerates the advisories for each
commuter that is using the system right after the system detects a disruption. Further, the central
module d&067] Some embodiments enable public transport opertagsovide input into the

system and to be the direct sources of informatlmwut continuously changing commuting
conditions. Fig. 4A shows an exemplary alert dig@da0 for a driver of a public transport
vehicle according to some embodiments. A drivea ptiblic transport vehicle may use the

alert display to create an alert that is senthieyalert sender, to the central module of the
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dynamically update the advisories for each commuter along the commuter's route in accordance to the
changes in the state of the traffic in different locations. [0083] In Fig. 5, at block 502, the system reads
in a public transport information. In some embodiments, this information includes public transport
maps or public transport schedules. In various embodiments, a map includes information about
different routes covered by the public transport system and a schedule includes information about the
timetable of the vehicles working along the routes. Fig. 6A shows an exemplary map of a bus network
600 and Fig. 6B shows an exemplary bus schedule timetable 650 for the network shown in Fig. 6A.

[0084] Figy&arahauestapidias neonaey 4R0Jneleiesdhikpendwa biptipnarinarkediasoardad i
connected by busses travelling along five different bus routes R1 to R5. More specifically, bus route
R1 conngpisestationsudliciZad<hrBvenidle13; bus route R2 connects stations Si, S2, S4, S9, and 513;
bus route R3 connects stations Si, S3, S5, S7, S8, and 513 (R3 busses do not stop at S2); bus route

R4 conngotssfationsi@i 482 alett Gispial U Bl hdhldeanditdiss ambhus igpbeting anrireats stations Si,
S2, S3, S5, S7, S10, S11, 512, and 513. [0085] In Fig. 6B, timetable 650 shows three different bus

schedulegispngeehstbithegioetes Rildsonmtdeaisbiimichiféccanidiue schetidasidplana routnBbutens651,
for example, indicates that the first bus along route R1 is scheduled to leave station Si at 9:00 and to

reach stadipnel B2 afed v piciiibdFsad ¥ Bk d 013 thel hdbbandabiubhing speptivetio iewyosendm the
other hand, indicates that the second bus along route R1 is scheduled to leave station Si at 10:00 and

to reach statiesscpairfefme8sand twlthaetckdial hbddiel idgmanscliZalihgrespectsefdulnsugionlar
manner, row 653 indicates that the first bus along route R4 is scheduled to leave station Si at 9:10,

and to reach staigmarbalesdingzabing thdtlthalvie Hoeba mctirdd altecihicH) #0it]l AdtQatidgtho12:10,
and 12:40, respectively. Similarly, row 654 indicates that the third bus along route R5 is scheduled to

leave stafie Sitadd A-L2> serctto apadbrsiatiangitg HEavei@cB is U0 obilush 1ac @ity Svaird 0:55, 11:10,
11:35, 12:00, 12:25, 12:55, 13:25, and 13:55, respectively. Row 655, on the other hand, indicates that

the fourtlciagdaldnyiteuiel RS dersdb eduddel tinldized stptien/ Shiatel 3 4vendrtaved ustbtiansdd 2, S3,

S5, S7, S10, S11, S12, and S13 at 11:15, 11:30, 11:55, 12:20, 12:45, 13:15, 13:45, and 14:15,

respectivieyard more commuters, actuating roadblock butteghséhds an alert indicating that the
vehicle has encountered a roadblock, and actuakipgrt-connection button 415 sends an
alert indicating that the driver desires to conriea@n expert for diagnosing or solving a
problem.
[0069] Returning to Fig. 3, in block 304, the central mleddentifies one or more
commuters that are affected by the disruption egd by the alert. In various embodiments,
the central module does so by tracking one or rpaldic transport vehicles and also
tracking commuters that use the system and aralimgathose vehicles.
[0070] Fig. 4B shows a transport monitoring display 426vat by the dashboard of the
central module after receiving an alert, accordongome embodiments. Display 420 shows
that the central module has received an alert atitig a roadblock in location 422.
Moreover, based on the location of the roadblockatdfic report information, the central

module has identified a zone 424 in which the itaffay be affected by the roadblock.

Based on the affected zone, the central modulefarthyer identify that the disruption will

22



[0086] In various embodiments, the central module uses public transport maps and timetables, such
as those shown in Figs. 6A and 6B, to generate alternative travel advisories. In an exemplary scenario
based on Figs. 6A and 6B, the central module generates alternative travel advisories for two
commuters who are boarding a bus on the R4 route and who face a disruption at location 602 marked
in Fig. 6A. In this scenario, the first commuter, called Pb, boards the first bus along route R4 at station
S1 at 9:10. P1 intends to reach station S13 by an ETA of 12:42. Because, as seen in timetable 650,
this bus is scheduled to reach S13 at 12:40, this bus fits the ETA of Pl. The second commuter, called

P2, boarggréhe srmpififet Riehatnng 6hue SMnitiatemSpbincid0slbhintepdssesaralt B idly an ETA
of 13:30. Because this bus is scheduled to reach S12 at 12:10, it also fits the ETA of P2. [0087] The

bus reachesngiadate 2@ time, that is, at 10:10. Then, at 10:20, the bus reaches location 602, where
it faces a blockage that stops it from advancing along route R4. At this time, the central module
receives pnaIgrt FgicatnghieshsiopiéenrinEpoaratiersriidhespiay kheaiiody eiehnimsinirdtoe alert
may be sent by the driver of the bus, the driver of another bus that observes the blockade, or by

monitoring¢leeiorslinssales ater reivimatonafi?. Jaegabldeens epebianibatalaisaycastal
module identifies commuters Pb and P2 as two users of the system who are in the bus and whose

ETA will heagffrctsttbian tincadi steptisiudiien eeatraby asisodierapginliegoratiRsestenscolf aaethod 500 in
Fig. 5 to generate advisories for P1 and P2. [0089] Returning to Fig. 5, in block 504, the central

module idespiag200e0dFYOrEAS BIpIaytiBCHtlDe s achesptiensiad? i e @iterastierirase| pla dor the

commuter. In some embodiments, the central module identifies the station by finding the stations that

are nearegitiontke ctttnmg&ErMas oot emielimeictectbadithstbtiokemaywe titdstation 48®hich the
commuter is stranded, or a station that is along the route of the commuter. In some embodiments, the

central medaterbsektiaekBhyplinvitgstbiffeeaiespsiaiohmstatbalong ek ondmioditing commuter and
before the present location of the commuter. In some embodiments, the system forward tracks by

finding thenwitwe shstatinnd atateddiiooptibe aoldvesiBadt theittatonrfdhegtonnuitemnhesome
embodiments, the central module finds one or more stations that are at a close distance to the location

of the cothedigrerraf dre bagassib@wendost or by some other means of commute. In some
embodiments, in selecting an alternative station, the central module also considers the distance of the

station frfp07RE pAesient dectitinMGttheowinesuteicasooihiotis otiailkiolthiakeHb e pioms itefudeeach
that station. In some embodiments, the central module may discard a station as an alternative station if
the statioa fissa toaticsigfoc esgpulestitioathuit dhalcoanspdei ciastot siesish stitndedspaaidgysriSdar by a
means preferred by the commuter. A commuter may, for example, prefer not to walk and can thus
reach theaaltrtiatresidio kg axhenafmteeampdéc drbasrbjt e eareg et tateethbplacszenario,
for P1 and P2, in various embodiments the central module may backtrack from the location 602 of P1
and P2 tdtbkemedossat steticle Sdr vo fooaat ¢ drackuie th aloegrdstfetatibitiS e vehicles are

overcrowded and cannot accommodate all waiting cotars. Additional transport vehicles

may also be deployed to alternative routes thatncoters are advised to take in place a route

that is blocked. In some embodiment in which thetreé module receives an alert about an

underused vehicle, action section 436 may enabldldeating a second vehicle from the

route of the underused vehicle. In Fig. 4C, actiection 436 also includes a second button

for marking the problem resolved.

[0073] In some embodiments, upon identifying the affegtellic transport routes, the

central module further identifies one or more vidsgn those routes that are moving

towards the affected zone and will thus be delajtesito the disruption. In some
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[0091] Returning to Fig. 5, in block 506, for each identified station, the central module identifies one or
more routes that include that station. Moreover, for each identified route, the central module identifies
as options one or more vehicles that travel the identified route and will reach that station at a later
time. In the above scenario, after selecting station S4, for example, the central module may use bus
network map 600 of Fig. 6A or timetable 650 of Fig. 6B to identify routes R1, R2, and R4 as available
routes, because they include station S4. Moreover, the central module may use timetable 650 to
identify bus options along those routes, which are, on route RE the first to third busses reaching S4 at
10:30, 1lsath@neart90in aanestivell on ot RA/ aesansl angethitie birsesnigarhiog|é at 10:45 and
11:45, respectively; and on route R4, second and third busses reaching S4 at 10:25 and 10:40,

respectivigiynifieSahReterisg & g hidotetpekoR. testentiadduns wepelrei e siamamang the

identified options those that offer feasible alternative travel plans for the commuter. In various

embodimgnsuat sfasiiea pliereaiivedifeved ¢ Mehinrusesciriesisgcorehiciediiiatl tan, hadoarded on

time at the alternative station; that, when considered alone or in combination with other vehicles that

Cross its |e¢H€ionadT dedi @itk corieiahtutiecaneraeiabstdesiinaiondedose ieclesecte Hirl the
commuter's ETA,; or that fits the commuter's preferences. In various embodiments, a feasible

alternativgffsausd plamesatisfies one or more of the above criteria. In various embodiments, to determine
whether a vehicle can be boarded on time, the central module may consider, among other things, the

time at winohhe|nasometentisutierehshepdicidativlyisigiier antshedies that treadislhpiaradbao

vehicle leaves the alternative station. [0093] In decision block 510, the central module determines

whether @ny déesisiplivaltereaidvertiibrel unfundiee kenifonn dr lfrrndderisiondlockdldeyesiriingock
512 the central module includes those plans in an alternative travel advisory and sends the advisory to

the comnthibee Uekivies antbadioaiiishéf affertdt dy ohe iz dienalenmadiiensavs) plarearafound, they
are sorted according to various criteria that include their ETA, their matching the commuter's

preferencredaldioiéntifiethe affdmdimisntitersifesnativadingetachisomrrinalbdesefasercbiplan,
some details of the plan, which may include the estimated time to reach the alternative station, the
distance $ystenalEneativetisthiot ilkemasaiitsotchgerdbitiatistation(gicis &9 amliiogthypyréakings thy
another public transport vehicle), the time that the alternative plan can get the commuter to the
destinatidocgiioA of the ptaninotethariy peantivegpibliddoamsiothedbacdonalue e hiictbelplsome some
embodiments, an alternative travel plan may include switching from one public transport vehicle to one
or more @timdroplilientsanisp arseeltieteHits tbachethield ehtiradien HAO Hépinlsdrg senlddtgna@nts, once
the central module finds some feasible alternative plans, it stops the process and reports those plans
to the coidenitBiini sessage biidimbeaislitietceehicredule continues searching for more plans if no
feasible plans are found, if the found plans include high risk options (i.e., options that the commuter is
unlikely tpo6¥ath bmdone enifdberfentsd whamsidentidyingtcbeometet iglbafaitnmpamaffected
preferences (such as ETA or vehicle type). In these cases (decision block 510: No), the central module
goes backetodidk & @4 o ad embidy Eddate nai redie miad thee stioms ieotveidrisdeifed tbdforethad édethen
repeat blocks 506 and 508. [0095] To identify additional alternative stations, the central module may
find a ne\n Statendyg dredikneatkitigeordotvedrd dchdkinup Kdssbeismrahatadioif thaydetagerdytadass track

the commuter not to meet the commuter’'s ETA.

[0076] Returning to Fig. 3, in block 306 the central m@&dgénerates one or more
alternative travel advisories for an affected cortenin the manner detailed below. In
various embodiments, the alternative travel adyisomdividualized for each commuter. An
individualized advisory may be based on the locatitestination, ETA, and other
preferences of the commuter, and is generatedemdasthe commuter. An alternative

travel advisory may include a message informingctiramuter about the disruption or the
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further from a station that was previously found by back tracking, or forward track further from a station
that was previously found by forward tracking. In some embodiments, if no other alternative stations
can be found, the central module may send an alert to the commuter, indicating that no alternative
travel plan have been found. [0096] Applying these mechanisms to the above scenarios related to P1
and P2, after identifying the list of busses reaching S4, the central module may first discard all options
along route R4, since route R4 has been blocked. Also, the central module may discard, or assign low
priorities to, those busses that reach S4 at a time that is close to the alert time, 10:20, because the

commutefigralaiahbeaRimindeatdy Phimiduetie @I IResarhbsarteAtts hrlidabrrfe eandiaiimodule

may estimate the time that the commuter will need to reach S4 and consider that factor in assigning

priorities gaviskripaiars 4R ameRits aR Hikerahere tideeitiipthay ad i usJasnat SH RIRREle, the

central module may discard or assign a high risk of being missed to the first bus on route RE which
reaches gélay tor3pale@dd Mereowaiuha saifssbnaciieipRsone epnissitmeus Rl Hailcan get

the commuter to the commuter's destination on time. For example, P1 wants to reach station S13 by

an ETA ahddiflé.giheoutes sepshestaitie SbvchadRRigidEs aheast htoeeraidersthigudihdipreover, of
the remaining options, the first and second busses of R1 and the second bus of R2 reach S13 at

11:15, 1Z1é6tiAation, oesmeciivehiuadrofhsichrase thefemiid iftd: [dwesiohesske, dbaiefarer amyirrovide
feasible alternative travel plans for Pl. The central module may further lower the priority of the R2 bus

because digthhue tpeadmor fihdhe srefieres)ans stRédutwmsdmplesdduiay thaveponogehidemfortable
ride, while the second bus of R2 does not fit that criterion. The central module, thus, may send to P1

three altewwihiadgrarealipjestatiohs it ihdepisfordatceedshnonddrus o bxaeskegnd bus of R2, and

the first bus of R1, reaching station S4 at 11:30, 10:45, and 10:30, respectively.
embodiments of methods of generating alternataeetradvisories are explained in relation
to Figs. 5 and 6.
[0077] In block 308, the central module sends an alesntaffected commuter, informing
the commuter of the delay and recommending to éinencuter one or more alternative travel
plans. In some embodiments, the central modulessandlternative travel advisory to a
commuter who is boarding an affected vehicle anmdashing a station, and advises the
commuter to get off the present vehicle at that@staand board a different vehicle. In some
embodiments, the central module sends an altemtaivel advisory to a commuter who is
boarding a vehicle that is stranded between twiostaand advises the commuter to leave
the vehicle, go to a nearby station, and boardferdnt vehicle. In some embodiments, the
alternative travel advisory advises the commutdeave the commuter’s present public
transport route of travel and instead take a differoute to reach the destination. In some
embodiments, the alternative travel advisory inekikaving the present vehicle and walking
to a station along the same or a different rowst the affected zone.

[0078] Fig. 4D shows a commuter alert display 440 displdyethe dashboard of the

commuter module after receiving an alert, accordingome embodiments. Display 440
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[0098] Applying the same mechanism to P2, none of the remaining options at S4 offer a feasible travel
plan for P2. In particular, P2 intends to reach S12 with an ETA of 13:30. The remaining options at S4,
however, include routes R1 and R2, none of which reach S12. The central module, therefore, may
move back to block 504, and identify another alternative station. In particular, in one embodiment, the
central module may backtrack further from station S4 along route R4 and thus identify station S2 as an
alternative station. Alternatively, the central module may forward track from location 602 or station S4
and identify, for example, one or more of stations S6, S7, S8, or S10, as the next alternative station. In

some enperifeNis thercairageduls nipeRfiposeaotBiapmentons eadheissslaigsnative station
based on, for example, its distance to location 602, or its being located along one or more routes that

reach thewespayderpdarimasione [EOAYhRes oNiNg Shad e tRNEme toaklcoseingte St rmippnext

alternative station, the central module then performs blocks 506 and 508 to identify available routes,

vehicle opfigis, Rnthisasikia rreigjanm nifismeshe Resanmeora vienis o draginile tranky routes R4

and R5 are considered, because they are the only routes that reach S12. Moreover, because route R4

is blockedptithsemralstatiessngy anly, ¢onsiden plijarsaiaing teitel BptivAdhairfeajoisgdHR
alternative station S2. Using timetable 650 (Fig. 6B), the central module determines that of route R5

busses, tieditstdptiovidiffersseststiack staiinedSDal &0 ABduH45/istiStarntkiigoresianibely.
Assuming that the central module performs these calculations shortly after receiving the alert at 10:20,

and assudgiffiegethieb ifsgdistaket e chmathier dideasitafiviibgietke ercbostatiatebdftiem location 602,
the commuter can reach station S2 around 10:50. The central module, therefore, discards the first and

second btssesuaangdestindtion \(ik raactsapBlspEsidiBmSibhefamilorban doneswsrBtae Thadbus
reaches S2 at 10:55, which is very close to 10:50. Thus the central module may assign to the third bus

a higher Bsk3baitiBuaybwisiisseatidap 1A ) {Tine ssajealigm guiridesraferémaay rigsefivan alternative
travel advisory to P2 which includes going back to station S2 and taking either the third bus (with
higher risicat igsaaphostittoforrit thesttivedtinskfovhimictre\oe atiissiah 1086raxeth bphonespectively.
These busses reach station S12, the destination P2, at 13:25 and 13:45, respectively. Because P2's

ETA to rgaondb 12nsddid@riiditremsvehadisomedsagaashalsncdeaidiertraduided vaesoihedearth
bus, P2 may miss the ETA. [00101] Because the first found alternative above carries a high risk of

being misgikahisrAemd thatssmoashonel dodsenalen aigts s BAcofifRutbeaternths ptaygideomay
continue to look for alternative stations and alternative plans. In particular, as the only available

options asb@ionbyr tludedBSh bivauak ofrtd ercainauteryncodsid edteiviagdrealdrig dowor tngtiors66i:to
select station S10 as an alternative station. Moreover, based on the time that it will take P2 to reach
510, the eembadimedtse Dispy dyd 30asitiedessaoptiensraésdg ey pdriompe 2achoveat tineat drhénatet w/hich
will arrive at S12 at a time that matches the ETA of P2.
normal display. Alert message 452 informs the cotemaf a disruption that will affect the
commuter’s transport plans. Further, alert mesd&ganforms the commuter of an
alternative plan, in this case a replacement shatitl the expected waiting time. Alert
message 452 also includes an advertisement fataurant that the commuter can use while
waiting for the shuttle and also offers to the camen a discount for the restaurant.
[0080] In various embodiments, the alert message is custohibased on the context, the
commuter’s personal preferences, or both. In padaican advertisement shown along with
the alert may be customized to fit the delay tiesutting from a disruption. The

advertisement may thus relate to an activity thatiie commuter’s schedule and the

expected delay. Moreover, the advertisement mayaked on the personal preferences of the
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[00102] In various embodiments, to accelerate the process of finding a feasible alternative plan, the
central module may apply some conditions upfront to narrow the possible set of options before
proceeding to consider the details of each option. In particular, the central module may first determine
routes that include the commuter's destination and in its determinations only consider those routes and
stations that are along those routes. Moreover, in its determinations, the commuter may discard all
routes that are blocked or delayed by a disruption. [00103] For example, in the above scenario for P2,
the central module may only consider routes R4 and R5, because these are the only routes that reach

P2' s destihaiinmed L4 Soiibemplotieseiyod ediesniher ¢raY antaneIsyRaydiggribromeR4 as an

option, as it is blocked. Then, in selecting an alternative station, the central module can only consider

stations thaari@ glefgdhedy)lyuemadning cortenopsios prafddsnReo &idbailiginpeesitlsHogdig bus
options, the central module may discard or delay considering bus options that do not fit the

commutesigcer PRI CRSs BIHeB. aheusyBteah By thedl parsaitad @ivasksemkinte)tivit e mustedong

[00104] In some embodiments, after the system sends the commuter alternative travel advisories, the

system mhvarifyevhptiridhe chaouten iedowprenyrefitesiy ax el acivisaiiapldntpartomaiuteisome
embodiment, the commuter may accept one of the advisories on the screen of the commuter module.

In some emaathimeptevibagigrmeied dorstie bysastiatiagadatstprenedicstier srilieafondimhe
alternative travel plan. In some embodiments, the system determines the commuter's choice by

locating thgseamehute rinyinehigeinarespondngve mtEmeiraduiratisplaeniGol @] ikaliarious
embodiments, the foregoing methods are applied to public transport modes that include a

pre-detenméiadrepiitérar is neandealieadoteofiine ierinangpns witenedtfite pre-cwiatroteed route may
include a train, a bus with a fixed route, or a public ferry with a fixed route. A public transport mode

with a chdegsateviarite srayiodinderasiakie dnfa trnstiohfattipevtoehnoatetskerafdetage foavaitable
pre-determined route. In various embodiments, the above-discussed methods using a public transport

map or schatinteréte aemlied, tarpLiblieiraifeportinndesevithracieieispinedrartestoie ¢ dmand
embodiments, the above-discussed methods further include options for using modes with changeable
routes. retrieved from one or more storage systems, suskoaage module 119 of central module
110.
[0081] Various embodiments present efficient mechanismgdoerating alternative travel
plans in response to disruptions in the travel plamone or more commuters. In particular,
some embodiments detect the disruption and firedradtive travel plans for one or more
affected commuters based on public transport néssvand timetables. The mechanisms of
the embodiments can serve a large number of comsnatan efficient manner and free
from long delays.
[0082] Fig. 5 shows a method 500 for generating one oeratternative advisory travel
plans according to some embodiments. Further, B§sand 6B illustrate an exemplary
scenario in a bus commute system to which meth@d<$8pplied. In various embodiments,

the central module quickly generates the advisdaesach commuter that is using the

system right after the system detects a disrupkarther, the central module can
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[00106] As noted above, in some embodiments, one or more of modules disclosed in this disclosure
are implemented via one or more computer processors executing software programs for performing
the functionality of the corresponding modules. In some embodiments, one or more of the disclosed
modules are implemented via one or more hardware modules executing firmware for performing the
functionality of the corresponding modules. In various embodiments, one or more of the disclosed
modules include storage media for storing data used by the module, or software or firmware programs
executed by the module. In various embodiments, one or more of the disclosed modules or disclosed

storage gdinacalptapritertpstamasteidresliscienasbayisigtafy thseommutepdiraamsnone or more of
the disclosed modules or storage media are implemented via a computing “cloud”, to which the

disclosechgysigianeendeeis vitaqeiwo ke eriecsion antfirterdingbeaseashe external module or
storage medium. In some embodiments, the disclosed storage media for storing information include

non-trango8BICoOMMEIErS eadalplekBediahsus)sasna ICBIR DM igueandpdie iisforageiod.dn adiaed disk, or
a flash memory. Further, in various embodiments, one or more of the storage media are non-transitory

computeerepdaiptemediaisanfianaganfaronaden ouiskitimie Pragsanp eXie uatshby Najtpes mesiules
or implementing various methods or flow charts disclosed herein. [00107] The foregoing description of

the inveniiovasdergewiibinassesiatathgnmensie Mo ineatbeen difksentad despuvesed bi/itiustration

only. It is not exhaustive and does not limit the invention to the precise form disclosed. Those skilled in

the art wi apiereciasp diosytherfoseabingdtiestiption ibdasmdddicalivs andtiragaiisiooatheossible in
light of the above teachings or may be acquired from practicing the invention. For example, the steps

described¢ttieka0idIRipgridoms chie thetsankigs N ehoavdiganssiatyanwitbhthensrnme Wegikeeonf
separation. Likewise various steps may be omitted, repeated, or combined, as necessary, to achieve

the sameantiHigl BB blesiigam SxviaigryHeusystbrdulie sicbégifee dheot deaassshibnindtugiyall parts
described in the embodiments, and may also include other parts not described in the embodiments.
Accordinghy, the invention is not limited to the above-described embodiments, but instead is defined by
the appended claims in light of their full scope of equivalents. Claims
[0084] Fig. 6A shows that bus network 600 includes thirtbes stations, marked as S1 to
S13, connected by busses travelling along fiveetfiit bus routes R1 to R5. More
specifically, bus route R1 connects stations S1,S482 S8, and S13; bus route R2 connects
stations S1, S2, S4, S9, and S13; bus route RZ&ctsstations S1, S3, S5, S7, S8, and S13
(R3 busses do not stop at S2); bus route R4 camstations S1, S2, S4, S6, S10, S11, S12,
and S13; and bus route R5 connects stations SEH &5, S7, S10, S11, S12, and S13.
[0085] In Fig. 6B, timetable 650 shows three different beisedules for each of the routes
R1 to R4, and four different bus schedules forrthge R5. Row 651, for example, indicates
that the first bus along route R1 is schedule@#&vé station S1 at 9:00 and to reach stations
S2, S4, S8, and S13 at 9:30, 10:30, 10:45, andb liespectively. Row 652, on the other
hand, indicates that the second bus along routie Bdheduled to leave station S1 at 10:00
and to reach stations S2, S4, S8, and S13 at 1Dt380), 11:45, and 12:15, respectively. In a

similar manner, row 653 indicates that the firss biong route R4 is scheduled to leave

station S1 at 9:10, and to reach stations S2, §4580, S11, S12, and S13 at 9:40, 10:10,
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1. A method for managing a public transport system, the method comprising: receiving, by a receiver
module, information indicating a change of status for a component of the public transport system;
identifying, by a locator module, a commuter who is affected by the change of status; generating, by
an alternative travel advisory module, an alternative travel advisory for the commuter based on the
change of status; and transmitting, by a transmitter module, the alternative travel advisory to the
commuter. 2. The method of claim 1, wherein: the change of status includes a delay in an expected
time of arrival of a public transport vehicle;

10:40, 11:10, 11:40, 12:10, and 12:40, respectiv&iyilarly, row 654 indicates that the

third bus along route R5 is scheduled to leaveost&1 at 10:25 and to reach stations S2,
S3, S5, S7, S10, S11, S12, and S13 at 10:55, 111186, 12:00, 12:25, 12:55, 13:25, and
13:55, respectively. Row 655, on the other handicates that the fourth bus along route R5
is scheduled to leave station S1 at 10:45 andaichretations S2, S3, S5, S7, S10, S11, S12,
and S13 at 11:15, 11:30, 11:55, 12:20, 12:45, 13355, and 14:15, respectively.

[0086] In various embodiments, the central module usegturbnsport maps and
timetables, such as those shown in Figs. 6A and®Benerate alternative travel advisories.
In an exemplary scenario based on Figs. 6A andi@&Bgentral module generates alternative
travel advisories for two commuters who are boaydirbus on the R4 route and who face a
disruption at location 602 marked in Fig. 6A. listecenario, the first commuter, called P1,
boards the first bus along route R4 at stationt®t1®. P1 intends to reach station S13 by an
ETA of 12:42. Because, as seen in timetable 639 bils is scheduled to reach S13 at 12:40,
this bus fits the ETA of P1. The second commutaited P2, boards the same first bus along
route R4 at station S2 at 9:40. P2 intends to r&éhby an ETA of 13:30. Because this bus
is scheduled to reach S12 at 12:10, it also fesEMA of P2.

[0087] The bus reaches station S4 on time, that is, 4010hen, at 10:20, the bus reaches
location 602, where it faces a blockage that stiojpsm advancing along route R4. At this
time, the central module receives an alert indingathe disruption in the progress of the bus.
In various embodiments the alert may be sent bytiver of the bus, the driver of another
bus that observes the blockade, or by monitoringceds installed at or near location 602.
[0088] Upon receiving the alert, the central module ideagicommuters P1 and P2 as two

users of the system who are in the bus and whoseviTbe affected by the disruption. The
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identifying the commuter includes locating the commuter in the vehicle; and the alternative travel
advisory includes a message advising the commuter to leave the vehicle. 3. The method of claim 2
further comprising receiving from the commuter information indicating that the commuter has boarded
the vehicle, wherein locating the commuter in the vehicle is based on the information. 4. The method
of claim 2, further comprising: tracking a location of the commuter; and tracking a location of the
vehicle,

central module then applies various steps of meB@@din Fig. 5 to generate advisories for
P1 and P2.

[0089] Returning to Fig. 5, in block 504, the central mleddentifies one or more stations
that can be used as the start of an alternativeltpdan for the commuter. In some
embodiments, the central module identifies theasidiy finding the stations that are nearest
to the commuter. In some embodiments, the fourttbatanay be the station in which the
commuter is stranded, or a station that is aloegdlte of the commuter. In some
embodiments, the central module backtracks byrigdhe nearest station located along the
route of the commuter and before the present locaif the commuter. In some
embodiments, the system forward tracks by findiregriearest station located along the route
and after the location of the commuter. In somea@ithents, the central module finds one
or more stations that are at a close distanceettottation of the commuter and are accessible
on foot or by some other means of commute. In semigodiments, in selecting an
alternative station, the central module also carsithe distance of the station from the
present location of the commuter and the timeithaill take the commuter to reach that
station. In some embodiments, the central modulgdisctard a station as an alternative
station if the station is at a distance or locatiwat the commuter cannot reach within a
specified period or by a means preferred by thensotar. A commuter may, for example,
prefer not to walk and can thus reach the alteraatiation by taxi or another public
transport means.

[0090] Inthe above scenario, for P1 and P2, in variousagliments the central module
may backtrack from the location 602 of P1 and Pth¢onearest station S4 or forward track

to the nearest station S6.
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wherein locating the commuter in the vehicle is based on comparing the location of the commuter with
the location of the vehicle. 5. The method of claim 1, wherein: the commuter is located in a first public
transport vehicle, and the alternative travel advisory includes advising the commuter to leave the first
public transport vehicle and board a second public transport vehicle. 6. The method of claim 1,
wherein:

[0091] Returning to Fig. 5, in block 506, for each idaetif station, the central module
identifies one or more routes that include thaimta Moreover, for each identified route, the
central module identifies as options one or motacles that travel the identified route and
will reach that station at a later time. In the abscenario, after selecting station S4, for
example, the central module may use bus network668mf Fig. 6A or timetable 650 of
Fig. 6B to identify routes R1, R2, and R4 as awddaoutes, because they include station S4.
Moreover, the central module may use timetablet658entify bus options along those
routes, which are, on route R1, the first to thiu$ses reaching S4 at 10:30, 11:30, and
12:00, respectively; on route R2, second and thirsses reaching S4 at 10:45 and 11:45,
respectively; and on route R4, second and thirddémiseaching S4 at 10:25 and 10:40,
respectively.

[0092] Returning to Fig. 5, in block 508, the central mledselects from among the
identified options those that offer feasible altgive travel plans for the commuter. In
various embodiments a “feasible” alternative trgMah includes selecting a vehicle that can
be boarded on time at the alternative station; thlaen considered alone or in combination
with other vehicles that cross its route, can @glihe commuter to the commuter’s
destination before or close to the commuter’s EdiAthat fits the commuter’s preferences.
In various embodiments, a feasible alternativedralan satisfies one or more of the above
criteria. In various embodiments, to determine \Whet vehicle can be boarded on time, the
central module may consider, among other thingstithe at which the commuter can reach
the alternative station and whether that time fefeethe vehicle leaves the alternative

station.
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the change of status comprises a delay in an expected time of arrival of a first public transport vehicle
boarded by the commuter, and notification of the change of status is received from at least one of an
operator of the first vehicle or an operator of a second public transport vehicle different from the first
vehicle. 7. The method of claim 1, wherein generating the alternative travel advisory is based on at
least one of an expected time of arrival for the commuter or a preference of the commuter. 8. The
method of claim 1, wherein: the change of status includes a traffic disruption, and identifying the
commuter includes determining that the commuter has boarded a public transport vehicle for which a

schedule] gpeffectadibyitisrintaibickdbanptieneentral module determinbether any feasible
alternative travel plans have been found. If s@i@len block 510: yes), in block 512 the
central module includes those plans in an alteradtavel advisory and sends the advisory
to the commuter. In some embodiments, if more tranfeasible alternative travel plans are
found, they are sorted according to various catérat include their ETA, their matching the
commuter’s preferences, or both. In some embodsném alternative travel advisory
includes, for each plan, some details of the pMm¢ch may include the estimated time to
reach the alternative station, the distance t@algenative station, the means to get to that
station (such as on foot, by taxi, or by anothdslipuransport vehicle), the time that the
alternative plan can get the commuter to the datstin (ETA of the plan), or the type of the
public transport vehicle included in the plan. tm®& embodiments, an alternative travel plan
may include switching from one public transportieéhto one or more other public
transport vehicles to reach the destination.
[0094] In some embodiments, once the central module Bodse feasible alternative
plans, it stops the process and reports those pdathe commuter. In some embodiments, the
central module continues searching for more plane feasible plans are found, if the found
plans include high risk options (i.e., options tthet commuter is unlikely to reach on time),
or if the found plans do not match some or allhaf tommuter’s preferences (such as ETA or
vehicle type). In these cases (decision block Bl); the central module goes back to block
504 to identify additional alternative stations nohsidered before and to then repeat blocks
506 and 508.
[0095] To identify additional alternative stations, thentral module may find a new

station by back tracking or forward tracking. Themtral station may proceed to back track
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9. The method of claim 1, wherein generating the alternative travel advisory comprises using a look-up
table for a plurality of public transport vehicles. 10. The method of claim 9, wherein: the change of
status includes a traffic disruption; and generating the alternative travel advisory comprises identifying
an alternative public transport vehicle of the plurality of public transport vehicles, for which a schedule
is not affected by the traffic disruption. 11. The method of claim 10, wherein identifying the alternative
public transport vehicle comprises determining that the alternative public transport vehicle has a stop
located within a pre-determined distance from a location of the commuter. 12. The method of claim

11, whergitidg Tibying Sigtiaiternative» pedicitiasisotineRigletfaokingcompiresdietiminingthat the

alternative public transport vehicle has a second stop within a second pre-determined distance from a

destinatigrppf thetgaomibi@iwas previously found by forwaetking. In some embodiments, if no
other alternative stations can be found, the cemtaglule may send an alert to the
commuter, indicating that no alternative traveihpteave been found.
[0096] Applying these mechanisms to the above scenara®deto P1 and P2, after
identifying the list of busses reaching S4, thetrezémodule may first discard all options
along route R4, since route R4 has been blockexsh, Ahe central module may discard, or
assign low priorities to, those busses that redcht% time that is close to the alert time,
10:20, because the commuter may not be able th ®4dn time to catch those busses.
Alternatively, the central module may estimatetihee that the commuter will need to reach
S4 and consider that factor in assigning prioritiesisk factors to an option. Of the above-
identified available busses at S4, for examplectmral module may discard or assign a
high risk of being missed to the first bus on rdrfe which reaches S4 at 10:30.
[0097] Moreover, the central module may only consider dqtsons that can get the
commuter to the commuter’s destination on time.dx@mple, P1 wants to reach station S13
by an ETA of 12:42. All routes reach station S18] ¢herefore, all can be considered for P1.
Moreover, of the remaining options, the first aedand busses of R1 and the second bus of
R2 reach S13 at 11:15, 12:15, 12:05, respectiadlpf which are before 12:42. These
busses, therefore, may provide feasible alternataxesl plans for P1. The central module
may further lower the priority of the R2 bus bea@tlisat bus does not fit the preferences of
P1. For example, P1 may have chosen a comfortal@ewhile the second bus of R2 does

not fit that criterion. The central module, thusgysend to P1 three alternative travel plans
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13. The method of claim 1, wherein transmitting the alternative travel advisory comprises transmitting
the advisory to a mobile device. 14. The method of claim 1, wherein the alternative travel advisory
comprises a message identifying a preferred option for reaching a destination of the commuter and a
second option for reaching the destination. 15. The method of claim 1, wherein the alternative travel
advisory comprises an identification a travel route that originates as a present location of the
commuter and ends at a destination of the commuter. 16. The method of claim 1, wherein the
alternative travel advisory comprises a message directing the commuter to walk to a public transport

stop and el iadduBEC iiargee tive ket Al thesPoiRa KdBsnabstoe: R dhetmethetmf Rl

wherein the alternative travel advisory includes an advertisement. 18. The method of claim 17,
wherein e aevier dsgiioent is Rased () Ped B afael oF Ipeigpér location of the commuter, a time of the

transmitting the alternative travel advisory, a context of the commuter's commute, and a preference of

the commowes] Applying the same mechanism to P2, none of the iringaoptions at S4 offer a
feasible travel plan for P2. In particular, P2 mde to reach S12 with an ETA of 13:30. The
remaining options at S4, however, include routeaRd R2, none of which reach S12. The
central module, therefore, may move back to bldek, and identify another alternative
station. In particular, in one embodiment, the @mhodule may backtrack further from
station S4 along route R4 and thus identify staB@ras an alternative station. Alternatively,
the central module may forward track from locatéf¥® or station S4 and identify, for
example, one or more of stations S6, S7, S8, or &lthe next alternative station. In some
embodiments, the central module may select onleeskt options as the next alternative
station based on, for example, its distance tdime#®02, or its being located along one or
more routes that reach the commuter’s destination.
[0099] Assuming that the central module selects S2 asdkealternative station, the
central module then performs blocks 506 and 508€ntify available routes, vehicle
options, and feasible travel plans. In this caseabse P2 wants to reach S12, only routes R4
and R5 are considered, because they are the anbsrthat reach S12. Moreover, because
route R4 is blocked, the central station may owlysider options along route R5, which also
crosses the alternative station S2. Using timeté®e(Fig. 6B), the central module
determines that of route R5 busses, the firstudtiiobusses reach station S2 at 10:25, 10:45,
10:55, and 11:15, respectively. Assuming that #@ral module performs these calculations
shortly after receiving the alert at 10:20, anduasgag that it will take the commuter at least

30 minutes to reach station S2 from location 6B dommuter can reach station S2 around
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19. The method of claim 1 further comprising transmitting the alternative travel advisory to a driver
module or to a central module. 20. The method of claim 1, wherein the change of status includes a
change in a number of available seats in a public transport vehicle. 21. The method of claim 20,
wherein the change in the number of available seats is received from an operator of the vehicle. 22.
An apparatus for guiding a public transport system, the apparatus comprising a public transport central
module which comprises: a receiver module configured to receive information indicating a change of
status of a component of the public transport system; a locator module configured to identify a

commuter o, iFrasfestrebbyngurh ahgecsdd kiatiiscardditbeand second busses along R5, which
will reach and leave station S2 before 10:50. Meeeothe third bus reaches S2 at 10:55,
which is very close to 10:50. Thus the central nieaoay assign to the third bus a higher
risk that it may be missed.
[00100] The central module, therefore, may present anraltime travel advisory to P2
which includes going back to station S2 and taleitiger the third bus (with higher risk of
missing) or the fourth bus (lower risk) which agiat S2 at 10:55 and 11:15, respectively.
These busses reach station S12, the destinaticat B2;25 and 13:45, respectively. Because
P2’'s ETA to reach S12 is 13:30, the alternativesaty plan may also alert P2 that if P2
uses the fourth bus, P2 may miss the ETA.
[00101] Because the first found alternative above carriesgla risk of being missed by P2
and the second one does not match the ETA of BZghtral module may continue to look
for alternative stations and alternative plangadrticular, as the only available options are
along route R5, the central module may considevdod tracking from location 602 to select
station S10 as an alternative station. Moreoveseth@n the time that it will take P2 to reach
S10, the central module may find feasible bus ogt@long R5, which P2 can catch at S10
and which will arrive at S12 at a time that matctiesETA of P2.
[00102] In various embodiments, to accelerate the procefssding a feasible alternative
plan, the central module may apply some conditigafsont to narrow the possible set of
options before proceeding to consider the detdiésaoh option. In particular, the central
module may first determine routes that includedatamuter’s destination and in its

determinations only consider those routes andostsithat are along those routes. Moreover,
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an alternative travel advisory module configured to generate an alternative travel advisory for the
commuter based on the change of status; and a transmitter module configured to transmit the
alternative travel advisory to the commuter. 23. A non-transitory computer-readable medium storing
instructions which, when executed by one or more processors, cause the one or more processors to
perform a method for guiding a public transport system, the method comprising: receiving, via a
receiver module, information indicating a change of status of a component of a public transport
system; identifying, by a locator module, a commuter who is affected by the change of status;

generating,itycRicfiaraaidrs et agiviaaer megules ciitddigeathe Hayeleskdgony deidhetemeuter

based on the change of status; and
disruption.
[00103] For example, in the above scenario for P2, thé&raemodule may only consider
routes R4 and R5, because these are the only rihatiereach P2’s destination, S12. Further,
of these two routes, the central module may distaute R4 as an option, as it is blocked.
Then, in selecting an alternative station, theragmhodule can only consider stations that are
along the only remaining route option, that is, Rbnilarly, in considering the bus options,
the central module may discard or delay considdsurgyoptions that do not fit the
commuter’s preferences, such as bus type or ETAreat a high risk that they will be
missed.
[00104] In some embodiments, after the system sends thenoten alternative travel
advisories, the system may verify whether the cotemfollows any of the travel advisories.
In particular, in some embodiment, the commuter a@ept one of the advisories on the
screen of the commuter module. In some embodim#r@s;ommuter does so by actuating a
button next to the corresponding alternative trgdah. In some embodiments, the system
determines the commuter’s choice by locating tharoater in a vehicle corresponding to a
travel advisory plan.
[00105] In various embodiments, the foregoing methods ppéied to public transport
modes that include a pre-determined route or agawyie route. A public transport mode
with a pre-determined route may include a traibus with a fixed route, or a public ferry
with a fixed route. A public transport mode witlclzangeable route may include a taxi, or a
bus or ferry which can take a detour from its pe¢edmined route. In various embodiments,

the above-discussed methods using a public transggr or schedule are applied to public
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transmitting, by a transmitter module, the alternative travel advisory to the commuter. 24. An
apparatus configured to be accessed by a driver of a public transport vehicle and to enable the driver
to interact with a public transport system, the apparatus comprising a driver module which comprises:
an input/output module configured to transmit information to the public transport system; and a
dashboard module configured to receive a driver-input from the driver and transmit the driver-input to
the input/output module or configured to receive a driver-information from the input/output module and
display the driver-information to the driver. 25. The apparatus of claim 24, wherein the dashboard

module israABfBHT AtbiERaNY D thaidibm@niiltdiassthe Seiviioantenieraie tisorpRraisiusskther
comprises an alert sender module for receiving the driver-input, generating an alert based on the

driver-ingrktabd Sentheg e wlertsheritol theing wictdaubnedidable ibatpyblic transport system,

wherein the alert indicates a change of status for a component of the public transport system. 26. The
apparatuppoli gRlimshotwbespisy arrbantecrhBrilAdnedl dee a changsoll esnystiesal ryvaiigble seats

in the vehicle.
disclosure are implemented via one or more compgurteressors executing software
programs for performing the functionality of theresponding modules. In some
embodiments, one or more of the disclosed modukesrglemented via one or more
hardware modules executing firmware for performtimg functionality of the corresponding
modules. In various embodiments, one or more otlibelosed modules include storage
media for storing data used by the module, or siver firmware programs executed by the
module. In various embodiments, one or more offieelosed modules or disclosed storage
media are internal or external to the disclosetesys. In some embodiments, one or more of
the disclosed modules or storage media are impledesia a computing “cloud”, to which
the disclosed system connects via a network cormmeahd accordingly uses the external
module or storage medium. In some embodimentgidodosed storage media for storing
information include non-transitory computer-rea@afledia, such as a CD-ROM, a
computer storage, e.g., a hard disk, or a flash engnfrurther, in various embodiments, one
or more of the storage media are non-transitoryprder-readable media for storing
information or software programs executed by varimodules or implementing various
methods or flow charts disclosed herein.
[00107] The foregoing description of the invention, alonighvits associated embodiments,
has been presented for purposes of illustration. dinis not exhaustive and does not limit the

invention to the precise form disclosed. Thosdegkiin the art will appreciate from the

foregoing description that modifications and vaoias are possible in light of the above
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27. The apparatus of claim 26, wherein the vehicle is a first vehicle, wherein the change in the number
of available seats indicates that the first vehicle is overcrowded, and wherein the 42 alert causes the
public transport system to allocate a second vehicle to a transport route of the first vehicle. 28. The
apparatus of claim 26, wherein the vehicle is a first vehicle, wherein the change in the number of
available seats indicates that the first vehicle is underused, and wherein the alert causes the public
transport system to de-allocate a second vehicle from a transport route of the first vehicle. 29. The
apparatus of claim 25, wherein the change of status includes a delay in an expected time of arrival of

the vehiclgackhderappgratuadtsraiintdim Whereimi evddiaige PosBtamiplelutrs adpaftiedésbegon.
need not be performed in the same sequence discossath the same degree of separation.
Likewise various steps may be omitted, repeatedpotbined, as necessary, to achieve the
same or similar objectives. Similarly, the systatascribed need not necessarily include all
parts described in the embodiments, and may atdoda other parts not described in the
embodiments. Accordingly, the invention is not lieai to the above-described embodiments,

but instead is defined by the appended claimgt bf their full scope of equivalents.
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31. The apparatus of claim 25, wherein the alert is sent to a central module or to a commuter module.
32. The apparatus of claim 24, wherein the dashboard module is configured to receive the
driver-information from the input/output module and display the driver-information to the driver,
wherein the driver-information includes one or more of information about a number of commuters
awaiting in an upcoming stop and information about a number of seats available in a preceding
vehicle. 33. An apparatus configured to enable a commuter to interact with a public transport system,
the apparatus comprising a commuter module which comprises: an input/output module configured to
transmit information to the public transport systegaang a dashboard module configured to receive,
through the input/output module, a message from the public transport system and further configured

display the messggrl thieaupmytapulirr earnssonessaae neltdrsdofapmaiign about a status of the

public transport system. 34. The apparatus of claim 33, wherejn the message includeft, an alternative
travel advisory fsiceiNipg M @dEceiver module, information indilcg a change of status for a

component of the public transport system;

identifying, by a locator module, a commuter whalfiected by the change of status;
generating, by an alternative travel advisory medah alternative travel advisory for
the commuter based on the change of status; and

transmitting, by a transmitter module, the altax®atravel advisory to the commuter.

2. The method of claim 1, wherein:
the change of status includes a delay in an eggdthe of arrival of a public
transport vehicle;
identifying the commuter includes locating the coaten in the vehicle; and
the alternative travel advisory includes a messalytsing the commuter to leave the
vehicle.

3. The method of claim 2 further comprising reaegvirom the commuter information
indicating that the commuter has boarded the vehveherein locating the commuter in the

vehicle is based on the information.

4. The method of claim 2, further comprising:
tracking a location of the commuter; and
tracking a location of the vehicle,
wherein locating the commuter in the vehicle isdobgn comparing the location of

the commuter with the location of the vehicle.

5. The method of claim 1, wherein:
the commuter is located in a first public transp@ticle, and
the alternative travel advisory includes advisimg tommuter to leave the first public
transport vehicle and board a second public tramhsedbicle.

6. The method of claim 1, wherein:
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35. The apparatus of claim 34, wherein the alternative travel advisory is in response to a change of
status for a component of the public transport system, and wherein the change of status affects the
commuter. 36. The apparatus of claim 33, wherein the message includes a section of a map of the
public transport system or a schedule of the public transport system. 37. The apparatus of claim 33,
wherein the message includes an indication of a number of available seats in a public transport
vehicle. 38. The apparatus of claim 33, wherein the message includes an advertisement. 39. A
method for managing a public transport system, the method comprising: receiving, by a receiver

module, informaties dRdigéing Naaiiwbsmbaddyraligialcarameigigne of arrival of a first public
transport vehicle boarded by the commuter, and
notification of the change of status is receivenhfrat least one of an operator of the
first vehicle or an operator of a second publiaggort vehicle different from

the first vehicle.

7. The method of claim 1, wherein generating therahtive travel advisory is based on at

least one of an expected time of arrival for theagwter or a preference of the commuter.

8. The method of claim 1, wherein:
the change of status includes a traffic disruptaorg
identifying the commuter includes determining ttreg commuter has boarded a
public transport vehicle for which a schedule ifeeted by the traffic

disruption.

9. The method of claim 1, wherein generating therahtive travel advisory comprises using
a look-up table for a plurality of public transpeghicles.

10. The method of claim 9, wherein:
the change of status includes a traffic disruptandg
generating the alternative travel advisory comgrigentifying an alternative public
transport vehicle of the plurality of public tramspvehicles, for which a

schedule is not affected by the traffic disruption.

11. The method of claim 10, wherein identifying #leernative public transport vehicle
comprises determining that the alternative pulbiagport vehicle has a stop located within a

pre-determined distance from a location of the comem

12. The method of claim 11, wherein identifying #leernative public transport vehicle
further comprises determining that the alternagiublic transport vehicle has a second stop
within a second pre-determined distance from armsdn of the commuter.

13. The method of claim 1, wherein transmitting dtternative travel advisory comprises
transmitting the advisory to a mobile device.
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determining, by a locator module, that the plurality of commuters are located at a one location; and
determining a number of commuters located at the one location. 40. The method of claim 39, wherein
the one location is inside a public transport vehicle and wherein the determining includes determining
a number commuters boarding the vehicle. 41. The method of claim 39, wherein the one location is a
location of a public transport stop and wherein the determining includes determining a number of
commuters awaiting at the stop. 42. The method of claim 39, wherein the one location is a location of
a public transport stop and wherein the determining includes determining a number of commuters

awaiting athenstemeteoBasE eiaienaan winier iansros teehigtastPAE\asoiPp e mprBbe Wanseekjeute. 43.
The methaod of claim 39, further comprising tran_smitting the number to a driver module configured to

be used WQW\VQ ﬂﬂ%ﬁﬁﬁ@t%@ﬁbWR/ ng a on of the commuter and a second option

for reaching the destination.

15. The method of claim 1, wherein the alternatragel advisory comprises an
identification a travel route that originates ga@sent location of the commuter and ends at a

destination of the commuter.

16. The method of claim 1, wherein the alternatragel advisory comprises a message
directing the commuter to walk to a public transmbop and board a public transport vehicle

at the public transport stop.
17. The method of claim 1, wherein the alternatragel advisory includes an advertisement.

18. The method of claim 17, wherein the advertisgrnsebased in part on one or more of a
location of the commuter, a time of the transmgftine alternative travel advisory, a context

of the commuter’'s commute, and a preference ottmemuter.

19. The method of claim 1 further comprising traignyg the alternative travel advisory to a

driver module or to a central module.

20. The method of claim 1, wherein the changeatfistincludes a change in a number of

available seats in a public transport vehicle.

21. The method of claim 20, wherein the chang@éénnumber of available seats is received

from an operator of the vehicle.

22. An apparatus for guiding a public transporteys the apparatus comprising a public
transport central module which comprises:
a receiver module configured to receive informatiadicating a change of
status of a component of the public transport syste
a locator module configured to identify a commut#io is affected by the
change of status;
an alternative travel advisory module configuredgéoerate an alternative

travel advisory for the commuter based on the charigtatus; and
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a transmitter module configured to transmit theralative travel advisory to

the commuter.

23. A non-transitory computer-readable medium stpmstructions which, when executed
by one or more processors, cause the one or mocegsors to perform a method for guiding
a public transport system, the method comprising:
receiving, via a receiver module, information irating a change of status of a
component of a public transport system;
identifying, by a locator module, a commuter whafiected by the change of status;
generating, by an alternative travel advisory medah alternative travel advisory for
the commuter based on the change of status; and

transmitting, by a transmitter module, the altax®atravel advisory to the commuter.

24. An apparatus configured to be accessed byardsf a public transport vehicle and to
enable the driver to interact with a public tramspgstem, the apparatus comprising a driver
module which comprises:
an input/output module configured to transmit infation to the public
transport system; and
a dashboard module configured to receive a driveuti from the driver and
transmit the driver-input to the input/output maglol configured to
receive a driver-information from the input/outpoddule and display

the driver-information to the driver.

25. The apparatus of claim 24, wherein the dasldbmadule is configured to receive the
driver-input from the driver and wherein the appasdurther comprises an alert sender
module for receiving the driver-input, generatimgadert based on the driver-input, and
sending the alert, through the input/output modwehe public transport system, wherein

the alert indicates a change of status for a compioof the public transport system.

26. The apparatus of claim 25, wherein the chafgeatus includes a change in a number of

available seats in the vehicle.

27. The apparatus of claim 26, wherein the vehsckefirst vehicle, wherein the change in

the number of available seats indicates that tisevfehicle is overcrowded, and wherein the
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alert causes the public transport system to akoaatecond vehicle to a transport route of the

first vehicle.

28. The apparatus of claim 26, wherein the vehsckefirst vehicle, wherein the change in
the number of available seats indicates that tseéfiehicle is underused, and wherein the
alert causes the public transport system to deatoa second vehicle from a transport route

of the first vehicle.

29. The apparatus of claim 25, wherein the chafgeatus includes a delay in an expected

time of arrival of the vehicle.
30. The apparatus of claim 25, wherein the chahgéatus includes a traffic disruption.

31. The apparatus of claim 25, wherein the aleserg to a central module or to a commuter

module.

32. The apparatus of claim 24, wherein the dasltbwadule is configured to receive the
driver-information from the input/output module agidplay the driver-information to the
driver, wherein the driver-information includes asremore of information about a number
of commuters awaiting in an upcoming stop and mfaron about a number of seats

available in a preceding vehicle.

33. An apparatus configured to enable a commutertéoact with a public transport system,
the apparatus comprising a commuter module whiahpeises:
an input/output module configured to transmit infi@tion to the public
transport system; and
a dashboard module configured to receive, throbghnput/output module, a
message from the public transport system and fudbwafigured
display the message to the commuter, wherein tlssage includes

information about a status of the public transggsgtem.

34. The apparatus of claim 33, wherein the messafigdes an alternative travel advisory

for the commuter.
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35. The apparatus of claim 34, wherein the alteredtavel advisory is in response to a
change of status for a component of the publicspart system, and wherein the change of

status affects the commuter.

36. The apparatus of claim 33, wherein the messafjgdes a section of a map of the public

transport system or a schedule of the public transystem.

37. The apparatus of claim 33, wherein the messafjgdes an indication of a number of
available seats in a public transport vehicle.

38. The apparatus of claim 33, wherein the messafjgdes an advertisement.

39. A method for managing a public transport systi@ method comprising:
receiving, by a receiver module, information indiicg locations of a plurality of
commuters;
determining, by a locator module, that the pléyadf commuters are located at a one
location; and

determining a number of commuters located at tleelocation.

40. The method of claim 39, wherein the one loceisanside a public transport vehicle and

wherein the determining includes determining a nengdommuters boarding the vehicle.

41. The method of claim 39, wherein the one loceisoa location of a public transport stop
and wherein the determining includes determiningi@ber of commuters awaiting at the
stop.

42. The method of claim 39, wherein the one loceisoa location of a public transport stop
and wherein the determining includes determiningi@ber of commuters awaiting at the

stop for boarding a public transport vehicle alargpecific public transport route.

43. The method of claim 39, further comprising smaitting the number to a driver module
configured to be used by a driver of a public tpamsvehicle.
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