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FI ELD OF THE | NVENTI ON ‘The present invention relates generally to
scheduling 10 systens for public transit vehicles.- It relates in_
particular to a passenger information systemfor providing near real _
time prediction of arrival tines of public transit vehicles at sel-ected
boardi ng or disenbarkation points. DI SCUSS] ON OF THE RELATED
TECHNOLOGY ARDLSELBER FRmtiREStiors iromant 2@RbHaRhion 6f mrsHiishonal
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far down the as possi attenpting to see the next bus, and
doi ng so several tines in the course of waiting for even one bus. A
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i ndicating arrival and departure tines of vehicles for the line's
routes. The transit vehicle |line operator, however, Is often unable to

mai nt ai-n theT&&heﬂmbsenpar1nvehaibp arelatepeageneaﬁllr t taesscheduliBgons
such as traff %tgﬁgplk gns ub megggﬁglgongéhhgqgs passgegegehgggs agg
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1 near real time prediction of arrlval times of public transit’
vehicles at selected boarding or disembarkation points.

DISCUSSION OF THE RELATED TECHNOLOGY AND NEEDED FEATURES

15 Often complained of’ probléhs associated with public
transportation include time wasted waiting for public
transit vehicles to arrive at a passenger's particular
transit'stop, and uncertainty as to service and/or arrival
time at transit connections or destinations. To verify this,

20 .one need only observe bus riders standing in the street at
travel stops looking as far down the road as possible,
attempting to see the next bus, and doing so several times
in the course of waiting for even one bus. A transit
vehicle 1line operator usually publishes a _schedule

25 indicating arrival and departure times of vehicles for the
line’ s routes. The transit vehicle line operator, however,
is often unable to maintain the schedule, particularly at
peak traffic times, for reasons such as traffic conditions,
weather conditions, passenger load, and vehicle malfunction.

30 Furthermore, no matter how well an operator is able to
maintain a schedule, a passenger who uses public transit or
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particular line infrequently, or a passenger from outside of the area in
whi ch t heywoeosioszosl ar transit vehicle operates, is unlikePGTUSIHLIIES a
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passengers coul e use of wasted waitl ng time and associated .
passenger st@ees ruIarpPye aFuEbati Figepot B UPRFICRISRHINRY R HACETRALR 5
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nei ghbor hOOdbSXQJe%ﬁ:Ié&)'b arrivigy Qﬁ?%ﬂ!ﬁ%h%l?s Tyl ehebetep alo peak
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regard, a prg@tq_g,qrtlgfs passenger | oad (passenger |oad includes seat
| oad and/ or 2 WO 98/ 08206 -
PCT/ US97/ 13965 standi ng | oad) could be a val uable adjunct to a

predi ctor of public transit passengers could make use of wasted waiting
-time and associated passenger stress could be reduced if a
20 public transit wvehicle arrival information system were
evailable. Such a predictor would eliminate much of the
stress related to public transit use. Wwith such a
predictor, waiting time could be used for more useful
purposes, such as an extended stay at the passenger's point
25 of origin, shopping, work, or neighborhood exploration.

For passenders using commuter buses at peak hours another
point of uncertainty may be the availability of unoccupied
seats or even standing room on an arriving vehicle. Even if
a waiting passenger is relatively certain that a vehicle
30 will arrive on time, the passenger may not be certain that
an empty seat will be available when the vehicle arrives, or
after any other waiting passengers in a line in front of the
passenger have boarded. In this regard, a predictor of
passenger load (passenger load includes seat load_and/or



arrival.. It should be noted that it nmay be desirable to determ ne
seat | oad and avail abl e seats or seat spaces separately fro ms?_h@gg
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stop, go to a ferent stop, etc. 10 By way of exanmple, a bus line
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m nut es ead or f|v ut he..s e o] ve I n
nost cases, ‘{ %se \?Bgl ‘{i%}tng‘éésggt %\étﬁémé lﬁl'.ttl%gngreasc{;-t?%utb‘e
vehi cl e. Thei:aﬁﬁhztemastqmn Q#thenty m nut es travelling tinme could be
easily justified by the ability to 25 read, work, sl'eep or sinply travel
nore confortably In contrast to the above situat|
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wait for oth%rl"d €s Oof usSe a |l ongér-raolte rospective -
passenger nejestivationtpiint raelcmg ithes shortesgheaurePay r}‘PQn tyudiver it
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For passtPgefs aRRIRFPITHIR HHA feaide nRh ARG o e | on
woul d i ncl udeenptlieecanfthhe dssasdingt soimptwerse ciware Ui ongy rsmmctum ops,
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serV|ces t he aval | a ore connecting transit I|n hicl e
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(accurately) predicted to arrive at the passenger!s-stop or

20 boarding point at a given time, for example, five minutes
ahead or five minutes behind the shortest route vehicle, in
tﬁost cases, the passenger would opt for a seat on the
longest-route vehicle. The additional ten or twenty minutes
travelling time could be easily justified by the ability to

25 read, work, sleep or simply travel more comfortably.

in contrast to the above situation, where a passenger's ride
is relatively short or where arrival time is more important
than seat availability (for example, the passenger has
little time to spare to reach work or an appointment and
30 thus cannot wait for other buses or use a longer-route bus),
the prospective passenger may elect to take the earliest
scheduled arriving bus, if it has either seat or standing

space.



passengers may al so be interested in know ng the tine avai | abl e between

service on the sane route before a followng vehicle will arrive at the
sane vehi ¥@9%/082p¢ or 10 the tine avail able before a vehi cIRCEUSY713965g0i ng
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useful in prPASRENg§TsHhemBYncEHigRy b*-l‘ venterested Bmd knavsimg nehfal ckime use

of transit v@yaqjl%&%oaﬁbi:%eeﬁf’ géf‘GPESS &b U idild Uebi® b@fbi‘gl 2 ons

wait; you are ahead schedul.e xx m nutes, reduce speed_as con
permt; SR PWiRg 9’&5"'5’9@ B‘@i%ln(f‘@%‘ﬁ’&jl?rte the $ame e‘éehéﬁﬁ%ds’a‘bpas"r
condi t i ono anhes peie | availaelel bef&kep Stglsiclé aagkives gdiafseirgethet 0
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I n summary, A accur at FE B ot e of
particul arly wesdidy ke Jaf u’s‘érl@ftpmbl p€ficientans tgekedf cehet hransit

usef ul ness ofveich dredi ehar %Mﬁam at £NHaRgRBoRYCBRKIBE idss and
associ ated statu |nforrrat|on Wi ealsSS ava,llable to the public and transit

operators in G¥4M 3 fibsequent transit vehicle. 4 WO
98/ 08206 + PCT/ US97/ 13965 and by

maki ng the i nfg Waggaq&ﬂ}/aigggagé %Visﬂ;ﬁ:}%{jﬁé’&“@éy é‘ighéﬁtayx%aﬁggoul d

ot her accéss devi ceés Useftl ness
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briefs and adweshickhsntdtsveen various points in the system and predicted
20 passenger loads between various points in the system.

For transit vehicle operators, receiving timely operating
instructions or orders from transit system supervision
would be very useful in preventing the bunching of vehicles
and other inefficient use of transit vehicle capacity.
25 Examples of such instructions include: wait; you are ahead
- of schedule xx minutes, reduce speed as conditions permit;
speed up; you are behind schedule xx minutes, speed up as
conditions and speed limit permit; skip. stops; transfer
passengers to other wvehicles; turn back; special stops;

30 alternate routes; etc.,'

In summary, while an accurate predictor of the time of
arrival would be particularly useful for a user of public
transit vehicles, the usefulness of such predictors would be
enhanced by making the associated status information widely
35 available to the public and transit operatofs in real time,



SUVWARY, CF THE I NVENTION 10 |In one aspect, the present invention is

directed to a system for notifying a passenger waiting fqor_a §ybl|c
transit WOo8080& of the arrival time of the vehicle at a

The system i s applicable to a wide variety of vehicles such as boats
ai r pl anes, W dTOD £ E8ma t/ 9559%1&5 i @l b vihal
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is appli Cablén dyment wald alssfwihnedst wowdld aben@mvraardai 139 \Qﬂddvlaﬁ.dgo
t hose gé sur f aces. Lcle 2

trav roa
travels a pr ds{;ngﬁ ARGOFRR AL ] e?is Hlén (}éttlyqr? Iong
t he routes é’é&tstop arranéngf vehdlaires,i tg'tatusoinﬁpupgtabnngrallaé:ed)u:tce :

Toe System CODTiSEac 2l BB A ASSAR LY CAYhEPE vERSRTe or YARARA €:

Vehi cl e I nforimation | ts, the rocessor, Addressable. Di'splay |
Units, NorndddvesBEAVAding et sbatnst SnERIMAHINR B nafi ANEIIS ens,

and On- Li ne anno@ee@résts| nhewsebreBfEYy ahamadvertiselemnechi cl e i nformation

units are conprised of a gl obal positioning system device, or "GPS'
device, located in each 30 vehicle. Also located in each vehicle is an
appropriate Passenger Load Sensor Systemor "PLSS" “for estimating
vehi cl e passenger | oad. UMMARY O T TON 5 VO

98/ 08206 8 _ ¥ OF ?HE B@i’U897/13965 The GPS in
each vehicle is in comunication wth a plurality of gl obal positioning

syﬁt elms sat ekhi bge aiézse@he; efnea fiixf&érhﬁ invemGain A% %r@ﬂ:&e‘d&thh%?émg t he
vehicle's rouyte.

e S _an syste { hat tal 0
rocurate 5 niBE.ARRHYIRS 8 praeSiYeR) HAT A’ £8 A pubidp0eesic
embodi ment t kehRL$E aéa‘sue@rnml;liammmttﬁa Mﬂl's{ﬂllmgt a gubliet$ePB- so
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may conput e e occipan erefrom O hér sensors may al so
col I ect i nf orsaPPBksy eFaFEéIaFGS@thé?-lcopters' automobiles; vans, Bisés,

15 trolleys, trains, etc. operating along aboveground routes,
or combination aboveground routes and underground routes
includiﬁg tunnels. - The system also is applicable to
vehicles which travel along tracks, as well as_ to those
whichltravel along road surfaces. Typically, the vehicle

20 travels a predetermined route and may be situated at any
location along the route. The stop is one of a plurality
of stops along the route. '

The systeﬁ comprises six major classes of devices. These
classes are: Vehicle Information Units, the Central

25 Processor, Addressable Display Units, Non-Addressable
Display Units, Telephone Information Systems, and On-Line
Computer Information Systems.

The vehicle information units are comprised of a global
positionihg system device, or "GPS" device, located in each

30 vehicle. Also located in each vehicle is an appropriate
Passenger Load Sensor System or "PLSS" for estimating
vehicle passenger load.



vehicle systens the transit system wi shes to nonitor such as fuel,

engi ne tenperature, tire pressure, fuel mleage, or = brake condition

t hr ough awcoessieses of addi tional -sensor . devi ces. Col | ecPCTAISP7TNINS GPS,
PLSS and these additional 15 sensor devices are "the sensors". The:

sensors, including the GPS and ,PLSS,in,each vehjcle., are, cqnnegt.ed to a
processor Io'E]&?éﬂg$rF’b§a? UFg‘&Eb'ép?'Fnbnt‘FFé“munl??ﬁ%?M}r%a ﬁ'&’ﬁ Y

PLSS and opbefloleab @ositioniltics systemsosasedlitesi fox clehevmining thet h a
transceiver that,k | .ndi. vhdu addre |8 eS8 LRR hE

I nformation #’883?’%% 8% ég?okrﬁgﬂ%éige%g%%g gg% E%ilr}’glqu%d by v?“n'rel ess radio
signal in conjunction with tel ephone or other avail abl e comrunication

systems to apggnigis PLECRIO sSR! Eﬁdtb)bﬁﬂﬁrgéni‘éa‘sonabi?r QURAFKAL O
according to a tinmed schedule.

. 25 The informati relayed tromgthe '
vehi cl e i Af oPRBEPERMERL OF Vetﬁ%"fﬁe"ﬁﬁﬁ??ﬁ?"'gﬁ&@@sork?nepﬁdé’feti:?erﬁﬁdansi t
vehicl e efbbtiifienat i tile PLSSamagmearkes ovehicdentweighit i 6remt lepring .
coordi nates qf _kts I, tion,.its r t I s i FornlBidH her
data col | ect g(?f F&%lg% |ts%or‘f‘glattsg%‘s%oﬁg%ce@%%ﬁgctér??ﬁg}l%clefs%or 'hel udes
both a transwditver &h¢ centmadc@rowessgyabiay SoHBILe Hphirle QFyrancy

informati on yYplehSfrom.@and receiving all information collected by the
vehicl e i nformation units throughout the Transit System fromthe
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vehi cl e iyof oloBHerOBanBicrs waychdse toidbentsinfosmahionspehated toothmr

pol Iing fromfhe eentsﬁz%lte%rsoﬁﬁése%aﬂé‘écﬁégé'rﬁ'%i}&és to gbﬁ?.féo SGeHl &
The central pProcessor has access to el ectyonically stored .5 infornation
concer ni ng t Halelehienging temperatulfe FdheePressHEEyndUeh ThisaRRs ?Hhe

route specif izl NSoRAi B8N aNghroudheal GRatidty Obfeadaiafiddia psemedrty
of stops along the rout The. route _Lnf tLo  ncl udes.. .. '
hi st ori cal éfe‘_’lcee?('per_i Eﬁg&eFﬁﬂgFﬂ-Xt gg‘ﬁ GBEf aﬁi’ ?Pgn?%ﬁfgu?g F5he3t 10
transit tisre dexisca nMdvatceshand es" phevéeanusdys bper at i ng bet ween
appropriate points on the sane transit route, and passenger | oad
patterns experienced by other vehicles on the saneg royte. ., Such
historical dJHie seRgQrs hdncdugdma, e GPHRRA KIS tid yebdsy e dafe and
day of the yesénAdcted 1o \ekeoresSot Uld8yeSuifagachofbtiagicchptidgythe
season, ralnyinformation from GPS, PLSS and other sensors.-  This
processor is in communication with a transceiver that may be
20 individually addressable so that the information received
from the sensors can be relayed by wireless radio signal in
conjunction with telephone or other available communication
systems to a central processor as polled by the central

processor or according to a timed schedule.

25 The information relayea from the vehicle information units
to the central processor includes the transit vehicle
identification, its assigned route identification, the
coordinates of its location, its current passenger load, and
any other data collected from additional sensors.

30 The central processor includes both a transceiver and
processor capable of polling the vehicle information units
and receiving all information collected by the vehicle
information units throughout the Transit System from the



season, .dry season, etc.). The route information al so includes

cont enpor aneous route I nformati on received from ot her vehicles operating
on the  WaPBOBWEte at the sane tine as well as operating i BESUSATIINGS 20
such as schedul es. The central processor includes neans for
conputing, freRidie infokR@libarufitkhp velbss %%&i\@s%ﬁgtm%@ibhﬁe
stored I nf ormati o statusm[‘Frnalon for exanple, in the form of
transit dataﬁ%ﬁlq‘gsﬂﬁﬁ'll@ﬁlq FEPTaEehSoREE R PEPSESS I°rt Areonding LR
transit vehi dimmexbesctiediglen the system or that will be operating in
the system at each transit stop al ong each vehicle's route, and the
predi cted passenger |oad of the vehicle when it arrives at that

particul ar st®e central npspeeaspschasaaceess ttelaehechbpaicsdpyi ssored e |
of 30 el eqd I O forROOISIS fc:%h@@&'h@.ﬁgt Othgcwgﬁéfb'e@ﬂi‘dlﬁ:@r d thge ro a; e
e

fol | ow ng: vehlgtljre I dentifi Cf\ é LOUt e nunb $ nunber,
estimted tinATRaTIeR 1ngludes, Fheyroute SE‘ } "i‘%ho’é?oﬁrnﬂ‘ﬁ‘ﬁer and
t oget her wit thdelpeatiohedfpasstngsf the bladadtitiyheot devbpsi edo&gorthe

(assum ng the.4(ansit Gjfa (A% information 1@&}}%7/}%1ca1 or
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i ncl udes one gxperieres cirformapion, stebyaingder faomyelcplculagdems et d

contains g6t ivEdegiti MBmef farrr i yﬁhlﬁaxalx}eﬁclest s ¢ LASs B O b e oH MR
vehlclesroteto ether with redi ct passenger | qad at all of, the

vehicle's stopRE%e ?a%gﬁ’ﬁ?ﬂﬁl?ﬁ‘é PPIRES; Ot Qa%?‘@e ERBFEE FUtCac AW 1 or
each vehicle Waﬂgey lpadi pataesins eapeeliencedig bther véRiclesaswriglse may

i ncl ude ot her or ma ot t C
passenger not T cat [ 01#'% nf or %@on%&%&?&lﬁt | mﬁ&b J ﬂer EI?I onaﬁggaq‘eﬁead
i nf or mat i on. W?@%\hﬁl todgimel @f Ary, pﬁiéter aimidy dmm i hbeuyearecEr @ f or

each st OpliorWeek&&y‘h S&HhQBQyOP%@Ha\ Hbeasdy | OHbEikAy! RRddc)Sitainy
system | n anot ect p&esent i nformation System uses '

transit data T&PFe"s o&’f%a?gaﬁ?na %Fﬁn ardi zed format, and - standardi zed
conputers and ot her conmponents, thereby 15 permtting w despread use of the

system anywhegfai By gg infoMiaedon also Tfﬁcf&ﬁééalco%:%%%%ﬁnéo%g | Qe

updates the transit
J.nformatz.on received from other vehicles operating on the

same route at the same t;me as well as operating information
20 such as schedules.

The central processor ihcludes means for computing, from the
location of the vehicle and the electronically stored
information, status information, for example, in the form of
transit data tables which include the predicted arrival time

25 of each transit vehicle operating in the system, or that
will be operating in the system, at each transit stop along
each vehicle's route, and the predicted passenger load of
the vehicle when it arrives at that particular stop.

In one aspect, a transit data table comprises a file of
30 electronic records formatted to include in each record the
following: vehicle identification, xroute number, stop
numbexr, and the estimated time of arrival at a particular
identified stop number together with the predicted passenger
load at the identified stop (assuming the transit data table



tables as new information is received fromthe vehicle i nformati on

units. The central processor routinely broadcasts the updated _
transit oabososedl e or tables by .wired or wreless PCIUSHIABIESSI ON,
or a conbination thereof, throughout the area serviced by the transit

system together wth speciall addr essed .informatiop.i ntended only for

p;rt i cul argdi%%r‘ﬁ%}%s °nglﬁﬁﬁﬂf‘¥§%eﬁﬁg’r iaﬁ‘ﬁlitns?’ﬁg‘?Sysgéﬁ?r?ﬁElgﬁgYe%. -

updat es t he each enecordt cansatindaestimbited wimeshuge armival sysakll of near

real time.  the sdbEsCEIbR! PLIRIS Yertli NOSdliEe CERALRLLY S Bui FRLETENE
n t | tru romtr

speci al prograns,  and_fornmatting i nstructions_to cons . ansi t
dat a tabl e iP¥eRiREedn PIFFeNAeyT 1apdt at aplés of the vk’ i®DnsSheBSages
t oget her gt (aysihafdetheCaragizit datd "Bab2ad igldlndeds HANBL86SAT 8br

di splay of those MESSages and tables_of advertisjng e es and._

| ocation, tiFRCANEPLICI] IRARAFIE SRefeFE3RELE TS T%’ TBgskhes,

formatted records may include other useful 8informati®»®8/ 882H6as but

PCT/ US97/ .139@5’? 1i ié@éaxé,fsgewgivbgggk g&?%@i{if&@?‘é@. kxoi%&%rﬁ%iﬁgﬂ‘ to
have  uni qué Tocations or ' pur poses. PHE6nE aspect, the 't¥anort data
tabl e broadcard eptimal busneperapiopaiséniprmpsionvedThe sravsisddetesabl e

di spl ay 1odeyikee CaprRakkeea®lyaWidiE | £RE1NAE CEREYIAS (e d2MS| Erdpt Zor
table or a subset of formati opn contai ned therei.n

N ) toring ..the data
received i reatRsvoRi gle GRPERACHRACYY SaCh RPULE A, FhS CIARP A aXEERT-
itself every time it receives a new transmssion of the transit data
t abl e. Thesgdey ar b (o] L. to p neric
pager, and Ilgray\gr% ua I?Sggei%hcoéﬂ%r%%(f e\‘/im'xﬁ,; h?‘ﬁkéﬁ'%kgggevﬁg@?&h 8 e
di spl ay devi exanaéFudasat febdeareiityrana 2f ogastapfardigpdnSoamast a andol e
stored in itstaRAREYiZBA0r E¥mpu@eHisSPlad  bEher MatbApornsatel, t @Hdr@pyser .
Thi s canlge as SI.@‘BLG as _, . scrol l‘%nﬁﬁt h(r?%ugllg’l&%t he transit data table. h
However , 1per BERELTC4RE| (PG SPISA%r HEEI S sYREeAYSHEM ABSTRFrQsdPulthe
I ndexi ng, worddtti ng and di splay techniques that make this information
easy to use and understand. - Such a display device may display

I nformation including the : . .
The central processor routinely updates the transit data

tables as new information is received from the wvehicle
information units.

The central processor routinely broadcasts the updated
transit data table or tables by wired or wireless
transmission, or a combination thereof, throughout the area
serviced by the transit system, together with specially
addressed information intended only for particular displays
known to be operating in the system. The system updates the
entire transit data table for a huge transit system in near
real time.

The central processor also has the capability to implement
special programs and formatting instructions to construct
from transit data table information, operator input, tables
of information messages together with variable location,
time, and climate parameters for display of those messages
and tables of advertising messages and location, time and
climate parameters for displaying those messages, formatted



tinme of . day when, or the nunber of mnutes until, the next vehicl e
operating on a user selected transit route wll arrive at a user selected
transit sty osmstoshe predicted passenger |oad of that vehi pteUsheiB968
arrives at the sel ect ed stop. The device may al so contain conput at i onal

to fing, f et t t, st
Var | ous T o neABPLRRP R UL ANk Ao e Ay 0 6 Bl Y SLSEE B Y (o

di spl ay i nf oumiguenlatatiansi brspoppesasd i n public places. Such
displays wi Il include the capability to be programmed to display all
transit data table information relevant to users of that particul ar

transit st dp smuBfPectocdtheontrangit hdata t habheobrradeast oby the

advertising geas#gtSprocessor :Ls recelved by a non- addré%sable Q98498206
PCT/ US97/ 13965 I n ang) her as % F‘gllé['p§ devi ce

addr essabl e SSYLER SFPERY cé’f O VRE ctlrgga'l"’éa‘i’?k‘él‘}a\"%
be pl aced at tabéquentaysmhadttwﬁmiommmn p:duhta:lqnédctelserelandstorlng

busi nesses. res ev' es | al hi n
transit vehi cﬂes in ener% y s%%ar aj\t/% %%%ttlt}(;%r% %g'fo?dg’ent

pur poses. auAeataéwaEﬂar ypsigitinaddiseds leyeatnedime tqctarmwesv@@sa negw
for exanple, th-aaamigsibansdt t tRE d3aaditoradde eapiedl TREORSSMe tBah
makes t he dlslaé E\é\énot only infaqr t|on relig to ti,me renmmi nin
‘before transPPPEBRi EPeRERE \A fprm tsﬁéﬁl a% b ag,p{phanupgricpager, an

i nt er sperse mayoagtusildly be nhoorgpiorstedt hetinios sagds afdewvicenati onal or

advertising character. For exanple, the display mght indicate that the
next bus will arrive in twenty mnutes, then automatically  select an

advertising Fbes AiSRIRY BEEice BECINAEE (Hhth MGANS 3 tReiIHRTHRERES nEhSUCh
a message duiddghditaldaper €ap1e Webked thnetsFAEme¥§TRheorliBe E¥s§espiayl d

automatical |y, vert I.se cQ rinks at a clo by conveni ence, store on
hot days whert™ "Vear#ué q"?s 19% Whtit es%gxrl &ﬁa ?r%ﬁ‘f‘?ﬁ
vehicle st cqmrol'mmgsycmmuhé aveosati dathytshiech Howelvspl, apengons
transit syst sy '{?:t 4 Q% orfatlionn el E@as%iﬁsaéE%éhoﬂé%efulaﬁﬁa&iﬁﬁm”ts5

not anti ci patl ng 1 m"re | at e response

or |ess away fgRtHEsess displey teoimues fhat ke FS‘FLSdF-E‘SPﬂ@tlc’n
install ed ineugy its ugd w,urhi&‘sw&ﬂs and nuseuns permt coupl i ng and

Such a display device may display'information including the
time of day when, or the number of minutes until, the next
vehicle operating on a user selected transit route will
arrive at a user selected transit stop and the predicted
passenger load of that vehicle when it arrives at the

. selected stop. The device may also contain computational
means to find the most efficient route between any two
transit stops.

Various forms of larger nbn-_addressable display devices can
be built to display information at transit stops, and in
public places. Such displays will include the capability
to be programmed to display all transit data table
information relevant to users of that particﬁ.lar transit
stop or public location, together with informational or
advertising messages.



coordi nati ng appropriate nessages with the above-descri bed i nf or mati on

regarding arriving transit vehicles. For exanpl e, displays may be
pl aced negyo oufeshes of depart ment stores so that shoppers wpdrussasossi n
the store the indicated fifteen mnutes rather than at the curb waiting

for an arriving vehicle, thus gtee;erati ng addi ti onal sales ﬁr t he :
retailer, theh WMPFRETASRRR § #Y dovAFe MY benan, addrpesakle val
becones rmredimc&nprrlev:.ce | rAgdtessabber dbspial, daddeessalreeldkepiayo

dev' ces ars %é%% X AledfedPY) Wabd 2PehhsYENLELEE, {’%ﬁgf? IB@@%F%B%s

types of di s«}m&ybueanemeel acdddweshiabler display cdewices will alsasbe
vehicl es opesplidd WhithiA E%ﬂél@%éhﬁfé&”&n twda‘dﬁléﬁéﬁéﬂgh Pak?ocat ed

devi ces for assengers pref erably are nmounted wthin t
to be in easyPTREIPRF £op %fﬁ‘é‘?%t BRYBPEPSH ndi vi dual- di splays or a
di splay unit with several screens can be nounted within a vehicle. These

di spl ays, f [ ag; ers D9, ¢Los treets

Cransit st ophadr8FRai s, B SR TR0 ARPINEES Aol B O FRRETE  £Rhb Il

bef ore connefor ngxamplsit renelvehlumsmtatmedesiaala t fyomt dphe ocenswalong
it will hol dofQkess82SERRECHSKe80LhECAREPYRGOTHRY HetalbnAhPieFARd Rk ness

services, dest|nations, information regardihg the follow g transit
vehicle for FRb3EeGhEOWSIMS memainyng %q’lfetﬁeaﬂﬁét Vieﬁlé’ulﬁér segvdng
busi ness, antghatfosteb oratriang, advett i lee IRSSOgPSrsel ahRongr mIch

related to t e nsi |cIe RFor_.in
di splay m gh?gf%gr@vg{:#\é{)%tgéé{] ﬁef%ng 3 Efsﬁ'?‘ aﬁ'&ro loﬁ’nd ac%tg%r%%&tsll 8 bus
rout e nunberckxracteves For exgmpilieut ebe dlsnﬂa?ynmgbuym@seete dhatorhel oved

one at RO”EEF:@ BheVWRi$1 XXXXvE bhmeyendls e8httes, t&éﬁ%ﬂ&&@a@h
di splay unit cated within the transit vehi cl vvou be a djspl ay un| t
i nt ended to §Fg?FtoﬁPya @rtlﬁ}ﬁﬁsf“?s§éﬁﬁclse‘ @;Fér%u by

i nstructi onsaf pepson obsanelhg sysdien suma/gélmmdjocrhaaxapm}scn'as di=dpd ay

could  bechagat edh ugbaoncthecgashhogid el S elicl £ ANz, @

di spl ay that I'cates ‘driver Conmee I ng
vehi cl e, speealdhdninksiahp swcdpse brvagenyenience store on hot days when

the next vehicle is 10 minutes or more away from the vehicle
stop. The system could automatically switch to displaying
transit system information, civic notices or institutional
advertisements not anticipating immediate response when the
next vehicle is two minutes or less away from the stop.

In another aspect, similar displays installed in public
places, businesses and museums permit coupling and
coordinating appropriate messages with the above-described
information regarding arriving transit vehicles. For -
example, displays may be placed near exits of department
stores so that shoppers will remain in  the store the
indicated fifteen minutes rather than at the curb waiting
for an arriving vehicle, thus generating additional sales
for the retailer, then shift messages to upcoming events as
the vehicles arrival becomes more immanent.

In yet another aspect, addressable display devices are
mounted on or in moving transit vehicles. Three different
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passengers to another vehicle, turn back, make a speci al stop, use an

alfernative route or other information that. woul d otherw se act to
optim ze o édosabé On of transit vehi cl e capacity of the RYNUS97T13965

Such driver-directed informati on woul d be based, at least in part, upon
i nformation conpiled in the transit data tables. VD) 98/ 08206

PCT/ US97/ 1396¥pes of dipplays Larde Praged Withid oF GRdrReL¥rerirs by

uni t is | ogphREial vERLCQWS PReirhitang withie eHeetirangift tdastenvehicle.
Such units could receive instructions to display messages such as the

arrival of tinme of the next vehicle, di spl ayed as this vehicle pulls
away, how | ongdir:hssnbt’niecldasplm'y Idep»aﬁ.m afort passengsrs| @xrafienaklyd axeto

prevent —un §8§Eiﬁr Yo r%etaﬁé a%ﬁ;&?ep%w%g%dr ad fﬂethC%fa%@; t\hf‘ew of

vehicle), adv I'SI' ng re not_r.el | ocat i on of the
vehicle, tinpagsengprsnd Seviarad imeh Vo Jtsrﬂltﬂ'lfﬁhtc?%rf"‘al digplayeenit
In another aggegt se@bkahhéeﬁeeﬁsté?@nfﬁé Qﬂﬁiﬂwzdlaiﬂu}im a ﬁe&ﬁbalés C'Dliéﬂe

access one di_spl y uni t uI d t he v Sa "
appropri ate g€ r%’é"h?xam b I”&(ﬁf“b(ﬁatsasb?’ege i'Spl ay g%?/‘?%‘g ﬁ? be
sol ar poweredstmetsqr tterarisd thetepanonptaket ofi aonnefting tmansatnllﬂeSsons

skilled in tQ%r argl&g}?gy1gglgyg§?g§gt aophetcgahgt %51@'fﬂhéy§eﬁi8%t he

el enent s and omvan evices can

i
persons skil earives w@fe &he t SEOPovi OF | #PUr m&Pren i p&fﬂ-ééns R/g@h §P§ual

~handi caps or headmieMANdheePSe of u%@ﬁrgrgbcaloee&%rs vand Blisfness
communi cates "t he Transit .Dat a, Tabl e: dat es tor : urt%gakoﬁlo‘e’llgghone
access systSSRVISEShAe ST % hESFER e artiva

i nformati on as-adesior ivedd cllEo b hbekeewhonwoihdul ike dfo teep ofifstthe bue
sel ection of rOngf‘%%'%Aet&Q Q%Siﬂegé t iﬂﬂsbmatieﬁalpaﬁaeaa%e%&ecihed by

the tel ephone S el e one access &m can <P]]gem -and
r ecommend thénﬁﬁsﬁgestl’f&llﬁtﬁdrﬂen%} a?f-’- lakpAr &P ¢t e Pﬁ&ltllfr’nt ral

processor W ldrGodppingsrieréhe Transit Data Tabl e and updates to conputer

i nformati on systens such as the Internet and the Wrld Wde Wb, so that
t he

For instance, the display might show "Next stop Fillmore
Street, northbound.connéCting bus route numberlxx arrives in
9 minutes.... Why not buy roses for your loved- one at
Romance Flowers, XXXX Fillmore Street?”

A second form of display unit located within the transit
vehicle would be a display unit intended to alert only the
transit vehicle operator to operational instructions from
transit system supervision. For example, a display could
be located in or upon the dashboard of the vehicle and have
a display that indicates if the driver should wait, hold for
connecting vehicle, speed ahead, skip stops, transfer
passengers to another wvehicle, turn back, make a special
stop, use an alternative route or other information that
would otherwise act to optimize utilization of transit
vehicle capacity of the system. |

Such driver-directed information would be based, at least in
part, upon information compiled in the transit data tables.
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I nformati on may be used by ot hers. | ' 12
WD 98/ 08206 PCT/ US97/ 13965 I n one

speci fic apoegbszoshe present invention is enbodied in a sysdEosengdgset hod
usi ng gl obal positioning system devices mounted in individual vehicles
whi ch determ ne the precise coordinate/l ocation of _the _individual

vehicles. ThANOthexr A9RAGon & $hixrghswpe: of pddgsesabloddspdapt ypit
conput ers, wrabe:@\@bldy at avaribuel esssia0IBRE oal lmel efterdod n@fethe .

enerally via .an vailabl e nicati ons ess S_Qqr

Thar dowi LecveRIRAS" | SR Tt 07 Lo ER PR Y DRl B Ebhs, o Mizplly

m crowave, ocmesskges sacbphsnEheeacr;vaﬂdof<nxmnrm£|bhs neixer vehicle,
Then, usi 0L d a

(i'nf or mat  or %f%w%uﬁ R Syepl ORI oDy hORRSHTHIE, yenicle |
regarding WehiclRRYSRIt &F LhSeddfithg lmt@@lt.(ﬁ@s 38 tHR PXRVedsys

of thet weer uﬂﬁétéﬁgfryl ng:aeaerattwt &o ﬁéﬁsb?st &%daeﬂjreé gaeaﬁlolﬁmr(s)
generates tran a tabl es contain curren eqar din e

rout es, IocaY?%ﬁglesel%‘%‘ﬁ RS relaé:ﬁ%[ A nPFrr’éeﬁ?g?at%? a% %%r’r&’not her
status and ofpethei ovelhichd or nEineon dior dayt eald cladsinate he aer;d;t@ruhelzhen
controls they QEB§ﬂ§€§Bn§¥ahﬁ§Q$§ gy of that information in a manner which

provi des pubflc access to the |n ormation via any or all of a number of
access devices and systens. The avai |l abl e access neans i ncl.ude vi sual
di spl ays, aughovdrssicther @Js@l&lo&ys alE|Qﬂh€§é/ fo@”ﬁﬁl&ﬁrﬁoré@@ﬂl@t Gfenﬁ.tcle
system etc. i nati,ons.of such de S yst e

b ™ uced. AipplaRaaEhla EerBRE RERC AR IRy HI « PhicR B
transit dat athebiverinfisr messages bt eppabprébye ghdg@layrscreensager-|i ke

devices may be used to dlsplay route I nformati on. In yet another of
the al nost endless ng% possi-bilities, conputers, including
personal , poftabpen Portﬁ sbéaﬁplam H‘P—b’éﬁ"ﬁﬁt 8righin be AR PG &k 10

assi stants, ordefBtdebelsecohdmbeaEssor duseall oim@t hainvaialh | Pdrrsmtcast
by wirel ess t ssion_and/ S i to the phone t

and/or to thgkl'a"rn@'grdne‘tr?sil;'g1 en%%rtet ggg 5%% eunﬁ%’FE? g W:Oé" rﬁ%:regl'e‘ V\%H%%]ee
central conpdisplays from the &ﬂ@Nﬁ@ﬁSa@pdbﬁIQM1wnnﬂalxﬁmto transit data

table  information, public i nterest and commerci al information, such
as news brief no nts and advertisenpent are
13 il %&sp evices can be designed by persons skilled in

the art to provide information to persons with visual
handicaps or hearing handicaps.

The central processor will also communicates the Transit
bata Table and updafes to an automatic telephone access
system, so that any person may determine vehicle arrival
information as described above by telephone inguiry of the
system and selection of route and stop by input to a touch
tone phone as directed by the telephone system. Also, the
telephone access system can determine and recommend the best
transit route to an inquirer.

Finally, the central processor will communicate the Transit
Data Table and updates to computer information systems such

~as the Internet and the World Wide Web, so that the
info:matién may be used by others. |
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avai |l abl e over the system The public broadcast nature of t he system and
the many WiQeR08296 access means which can be used pernit ad@{E¥HG36Re
systemand this informati on from essentially any location. For exanple,

not ebook or s?am SUdY e@ny e@éeku:olheeawehs1sce«ab@&1§arin ed
anywher e by |nd&}/| dual s and access b&

ed es ally, an ere and st.andard
tel ephones” cAnSYRE&RANE Jieihed sutiRg gf‘ﬁ?%i %l’o‘hl%/?b P9 AYSERT FhERe
i nstal | ati onmouhitea gal indavidubdl eehdrdespmhiate denessite othes yrstaige al | y
anywhere within an I C S or rtabl, cess
means such a§°8F§bf‘§§§/é8ﬁ3§&‘ﬁg‘oca Eh r%‘g{%’g%t&l{lé vaggbm]igrgm al %ﬁ
gover nment smh@srmahcbndlﬁgtmsmbt—teﬂn#Q @he CFONABRESSREESL EPHPHESTS,

depar t ment Sg%eéra%& C¢fa tahe%%iess bé‘é&\m@ﬁiléétlbhbfﬂmes a%@hoﬂéfe |
city hall court ses. el sewher e,

be T ocat ed" | GeRREALIVENIS @aY G NS A SvIAN S| PTLTHAPSGat HeFeLeng
drivers theinkel eas --maasvgfrdwblliz{ws ,avmdhhifng nf vemt opbicsutinks,

the transit datg tabl rmat i.on, advert| u cC i rest
announcement $29Qrt ﬁ?ﬁﬁé‘?‘é‘% aBEEESVRYS eigt{}g \é%lagﬂgnsepcgkbbé %ééd to
provi de i nf orcoatigattilcms | stherpbfnded pAhesrni | yu%?-ngol é‘-lh,fla f oFcPRdigateer

or oper at or <1fm=1 orfd R Cldng Sucélcﬁéi-i/&ﬁcépeckihfokﬁéeiaﬁtlOﬁrdiria{ﬂ!? can
be used to display safety and statuys ,nf ogmatlon and i nstructions.such as

i nf or nat i on %’qu hendi netered i sEBRcCOWPYHRT nBGNUHpregarding
i nstructions v'fehf(ﬂﬁad-owtets.‘; 8peeder dartingpeadiousstimes of e mM) §pyed

Lpstructlons 40 nP¥RaRs LigsAEKL Siﬁglg&eﬁ%%?é?tﬁgrv"aééci 9, 3l KeRebp.

Splays~can separat e
di spl ay or a qramputsr t$le ggingatabes trensidr da@a gablg%,ﬁmqmng currppt

anot her  aspegiaed h%ﬁé}&ﬁga%@cl pegrage OloEREEoREgNakeldiiiirapesd,ch
are |located at suit l'ocations, includin rang%t vehi cl es and .at

transit stopST&hRhretH88d 85 futyra ¢ nt?’é 8850 T8 Fhe FWeed
for servi ces,opé@rat iexalmiref oxratidm cdr larléalvéhmlelsedndaheaswm,p@lhe@e

ener gency, etg 0, S VR £ t .
o oo Eon @Dt L O hEWESLaBaLES BT TaB2REG o tha igformacion dn.
a mannex'whlch.prov1des public access to the 1nformatlon'v1a

any or all of a number of access devices and systems. The
available access means include visual displays, audiovisual
displays, telephony, computers, the Internet system, etc.
In addition, combinations of such devices and systems may be
used. For ekample, a telephone may be used to access the
transit data table information. Alternatively, pagers or
pager-like devices may be used to display route information.
In yet another of the almost endless number of
possibilities, computers, including personal, portable,
notebook, palm computers and personal digital assistants,
may be used to access route information which is broadcast
by wireless transmission and/or supplied to the telephone
network and/or to the Internet system, etc., by or underx the
control of the central computer(s).

In énother aspect, in addition to transit data table
information, public interest and commercial information,

such as news briefs, announcements and advertisements, are
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providing the exact |ocation of the requestor. Different circuits
controll ed by associated buttons or switches can be - used to signal a need

for diffepupbgpagpes of services and/ or different |evel s ofpcanidorasdesty or
energency. Preferably, to prevent inadvertent or intentional false

signalling b .passengers or others, the_ signal .buttons are |located in an
area cl ose tévﬁﬁgagﬁrﬁe Vﬁﬁetbﬁyﬁ’éﬁpmconﬁhﬁl gb‘gllf"ﬁei’FP ast nahyry é’fn
driver or othhe sgpetamoand cheemany eypes bificaccesst mesms whiot Taf Behe
transit vehicles. Ln C Sent: | | .additjonally
I ncl udes an grs(rggnggﬁénﬁtk, a%%%%?gggggﬁtghtgyﬁg%ﬁc%%? ??)1:18 i gaé‘lrm%q"r?‘% g fH?g'P
number of unessgptdald¥atany nlegrtiemi cl For exammie .cxaopebookuchr palm

arrangenent emphi@erdedcBiipfed RbiFR! i¥28iQf PeroERdakrsdefhacthon S/ASUS Of
pressure sensit{i v

e swi t.ches,. one thereof nounted on each .seat in the
vehicl e. The@DNI¥RESSs OFr 70V, déﬂaﬁf iaﬁdaaﬂqeéﬁ%&é,sﬁlaq@frﬁ}f‘g‘%ﬁ?f'off"
nmode, when aandat standsontupiekbphvhes e caswi behedsed atsecautegson"Yhende
when t he defl, i S | ' b : r' .S.wei
T ant 1 g on RS ORISR ¥on, Ay CLldBhSte YoR RRRREINE. witi I8 i1t ar
i nterval s anéelephones pravideaceeps daom subshaotiahdynanppeheve widilvins in

the of f modepEhisS-Jraes@i@ti @0, My Bes SREPYNbEalRmhil Portdia & i ddds

processor together with the lqcation of the vehicle ~ The , processor
conmuni cat es%'%’i’é AUfBeras of1SPIRYE uFRBI ReatlocREethe i s"fﬂ%‘y‘?e‘?'b’g%)ther
w th the conmmuiredrcial iaral governmerrmesitred harmilatidingfbitienoehl dhited
updat ed on Lspl ot '%@Fﬁ! e Lve, unber
of unoccupi e&togglg éﬁéaﬁg%%a%%ﬁﬁgﬁe‘%ﬁar om e%ﬁglg%%t’ é%?é?ﬁé t;'/%%%:?reg'

whi ch itsel f hadd marks.i Jadrardesyhechopdisat cityhbaghtand coerthouses.
measured by neans such as defl'ecti on sensors whi ch neasure the hei ght of

the vehicle _ rel.gtive to a_,fi xed-hej ght sition on the suspensi on or
el sewher e. As al udé% to elsewhereehéke,Fggsplayszﬁgn.ge i t& /8326%3

PCT/ US97/ 1396f&hicles for makingBRivE2E1BEIERLBTthR phsdegORAVEMNS drivdhe
acconpanyi ng (AaWng o s""ﬁkﬁ@sﬁ L RRANRANALE AN § n £6PRSI 10, S 8uBnPast Of
t he specification, S(l:'lhe I ca ? .
the transit data table information, advertising, news and
public interest anhouncements. Furthermore, access means
such as displays can be used to provide information- that is
intended primarily or solely for the driver or operator of
the vehicle. Such driver-specific information displays can
be used to display safety and status information and
instructions such as information regarding the time and
distance to the next stop(s), inStructions'to speed up to a
" certain speed or slow to a cerﬁain speed, instructions to
bypass the next stop or stops, to wait at a given stop, etc.
The driver information displays can be, for example, a
separate display or a part of the display in the driver's
compartment.

In another aspect, the system can include one or more signal
buttons which are located at suitable locations, including
in transit vehicles and at transit stops, and are used to
gignal the central processor of the need for services, for
example, mechanical breakdown, medical' and/or police

emergency, etc, and to request a response coupled with

14



il lustrates a preferred enbodi nent of the invention and, together with
t he general
preferred
i nventi on.

preferred enmrdivriaihgoftma rerddtc locasionvelfi dke aredquestori nf DiFBerent

System i n aceqrdance Wbl LRS B £5°0 LY SRl Ay cohBCbHUNG. 3,01 0Bl

posi ti oni ng syst

§§ ption given above and the detail ed descrjption of th
nt given below, serves to explain the pr
FIG 1 is a block diagram schematically illustrating one

ermnn atron of a ve

e .
t he

ar r angenent ft-taeddepesmahga neerd doupiddd faxenttapesidf tsprvz.cesFaﬁd/Brl s a

partially culgidRy-efreWeveie R4 C&lnylcaiié

or passenger

%fa&magganéys ' B&‘:EEE!&Q

Wi
count er sensors | ocat ed 1>}(|I t. and entrance doors OP

FIG 3 is a HOPEHeRF oHAFRHERRE aPFy 1rlrt|ee§e°&ta}1ngf%%%e Séﬁ&ﬁiﬂ-énsfbb'h
seat avai l ablﬁagser@éwgmrmﬁhéﬁs Fl€he Js:.gnambudtagst beesanzatedoin an

counters of FEI a t-a ti

illustrating a%%h%loﬁﬁqqﬁh gﬁ gngggtE§8c8§§% etecqu%‘ %$§@§t55aﬂﬁ&§r
each  passerxghiclent dvfivelre dus.other Fpgersitiar.a Blosckedampieam in the
schenatrca]Iy%ﬂggfﬁﬁéﬁg|§ghéqgnégﬂth%egagpéfto@ehgglggat availability

arr angerrent (0]

, I ncl udi n

FIG 6 is a block dlagranrschenatlcally il lustrating another - preferred
enbodi nent ofIm pidtled r akPectehithlee preisedlc invearyiRin ORINILESMAlLy

16

dr awi ngs,
nuner al s,

)

accor dance mg%? éhg preeent inventio

ght

e

e seat occupancy detectors of FIG 4.

arrangement located on the l&fﬁ%ﬁﬁb/li@%S
DETAI LED DESGRtErma iRy T+ PREME@S BvBeDthpAEd( Spats ituthenyehdwleo t he

whefe Idree esaamﬁment SsR¢R arfleab 9 fthdit | iie p8EFLRBEC by a
FIG_1 schemati

plurallty oga'bl modal deflection sensors or pressure
sensitive sw1tches, one thereof mounted on each seat in the
vehicle. The sensors are initially in a first mode, for
example an "off" mode, when a seat is unoccupied and are
switched to a second ("on”") mode when the deflection sensor
is activated by a passenger’é weight alighting on the seat.
A microprocessor polls the sensoxrs at frequent intefvals and
stores a digital representation of the number of sensors in
the off mode. This representation may be communicated to
the central processor together with the location of the
vehicle. The processor communicates the number of
unoccupied seats to the display} together with the computed
arrival time, whenever the status of the vehicle is updated
on the display. In another example, not exélusivg, the
number of unoccupied seats can be estimated from the weight
of the vehicle, which itself can be derived from the
relative height of the vehicle measured by means such as
deflection sensors which measure the height of the vehicle
relative to a fixed-height position on the suspension or
elsewhere.
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illustrates one preferred enbodi nent 10 of a transit vehicle arrival
notification systemin accordance with the present I nvention. Here, a
vehi cl e 1Wwonesiofescat ed t herein a gl obal posi tioni ng syst e PCHAISOTEIIHS

whi ch includes or is connected to a mcroprocessor 16. d obal positioning

system 14 devi ce s in §ﬁ%nbﬁgkﬂg geﬁgkcmo?h%r ﬁhhf‘*f‘ﬁf orbiting

satellites 18, such as ThoSe associale e sa I te navigational
system nai ntai ned by the US governnent, via vehicle antenna 19, and can

det erm ne t hgnkoGald aﬁyix@ agﬁwahganywﬁieﬁ id fQHbéPﬁo§§E8!i' ' b bagd-

The vehicle 12 can be any of different ty vehi cl es

i ncl udi ng bu§%§3t¥r'éﬁ§eset% P% cﬁ op%‘i‘%lt SReFifiapel %hrf&&@?mé‘ﬁéﬁa&@’
surface st reﬁlSusﬁﬁdtésgfw\@'ﬁefehtls&semboaiméheymf tytee nSnveﬁﬁlomhaﬁh ride

along rails, i1 3 ho o) t craft
such as %éﬁ%ghgj%b%at% %1 c‘):r ‘§e|p]e Sl g’i‘ﬁ éqt'm%n ggv?pf’lﬁ g’ and
hel i copt ers detabledordesteiptiond afb shphaprzﬁerned enbediiverd! ghyen

i nvention, wgefgler sEQvlé%h't'Bl expladn IEHEhpi'lnc‘i%h.b%l fa'Eﬁea ikYention Pl ease
not e, typlcally vehicle 12 is one of several such  vehicles deployed by a

transit vehi-cl e operating conpany to operate over -one or nore routes in a
gi ven area. FIEacll afs at Mdf:&u'tmgrd‘a‘w%d:l@anLOabhythﬁﬂhetruelﬁh@ ©ne

typically is_: t|f|e by out 2.1
schedul ed toprfa onee"g%)or 3 mlﬁy tts%ﬁgit ZBe}ﬁ g%a é"(lfla}r?s"‘l ts
route bet weennéommpngsvatﬁm :emcacacord@as:ta watthohhpmmsent invention,

M cropr OCeSSthiﬁd':Lig' Y V&I&Aa?ﬁsp&é’m% Q{}s%ﬁmhfér d%%'é&'ir&'nln%" REfeSSOr
system 22, fo comruni cat i ons nk such as wrel ess

radio |ink e%P&BFF‘?F?ed’rg) %et’ﬁ/‘é‘éﬁ§8ntaé‘r%a?ri9a’6¥a%ﬂ?‘%’i“é E’ aftf SR D 3
associ ated unoccupied seat availability. 17 WO 98/ 08206 .

PCT/ US97/ 13965 with central processor system 22. Central processor 22
may be operated by the transit vehicle operating conpany, and be _in
comuni cat i ofIE.a che % nér e RANtEEY suehtaawag wvikv Swhematigally the

buses operat q_q_llg,_\éttrl&tu@or@agﬁs uﬂmgrlg@t Iweight c8at b%'ss%%%%swurﬂ:?eﬂﬁy
be operated b Cl a seyvice bure and b rLcom"runl cation .
with buses oﬁyﬁ’i‘Péﬁ%ctaﬁp? EALIARRRdROTS ©

- FIG. 3 is a block diagram schematically illustrating one
example of the seat availability arrangement of FIG. 1,
including the sensors or counters of FIG. 2.

FIG. 4 is a cut-away view schematically illustrating a bus
in which a seat occupancy detector is located under each
passenger seat of the bus.

.FIG. 5 is a block diagram schematically illustrating another
example of the seat availability arrangement of FIG. 1,
including the seat occupancy detectors of FIG. 4.

FIG. 6 is a block diagram schematically illustrating another

preferred embodiment of a public transit wvehicle arrival
information system in accordance with the present invention.
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Central .processor 22 is in comunication with electronic st orage neans
24. In electronic storage neans 24 are stored the identification of all
vehi cl es GVOU8A8O6i n communi cation with central processor BOI/HRW/E3NES

| ocation coordi nates representing the routes of all vehicles in

Coordi nat es of (TR SRRl Ue e mhPeeRkd laBRRusRitE) o

transit tines for a bus between each of the stops. Preferably, the

transit dat aTﬁth.ﬁ?CQﬂivﬁl 86 wedakanings, tWikées Wikeh Ebﬁ\bohéhtgacé‘ré un

of a transit _vehic

associ at ed séﬁ@&lﬁf‘@ge‘i%?’a}hlﬁ? #?%%Pe“ %l§h§"p€e£ acg'géqa}tﬁvecally

interval s beiluseratdsaoreatprefarsrdd :emrhmim(a’h)t tioe ofisa ocraheiit predticled

time of arri }@k agleastelﬁgggta% gg%h&egnuan a&g&ﬁ&@a A(} with & &t§§ &dghoe

i n historical “passenger ervals
arrival tinednygatpeBsendere, a Y@&H%l%tr@ d@as;lﬂ@@tae%a%bqramnatmbombt ory

of these itegbsitionkinll agsteapdaeseamtmlemmclmeg ofdys dbimaofeday,
-etc. as well as other histar ors or Batterns i ncl udi

weat her, hol FapaniSrteroeseedh dte. Ciohod PosariRBirgapysten 14 @Svige o,
I nformation lisgandcagmunu.cenu.ononﬁthl mrplmralltysdbﬁtmnsbfcamgesamhlitest he

central procegso , r ( t I ans
Ctoel 1) or rangt SRR ciidd Seeoci S Uiy hel PELEETLEE ndy PEEEEGRATTANS
boot hs, éﬁr@t)em mﬁanﬁgéaefiobw ehe svagg@mrweutetwatv%whe eanﬁe@,na
tines of arr ipwal a&iajd%aﬁ&ﬁé\ﬁ@fmi&a%éoloéﬂﬁﬂahngfskw Huk at AM¢ Eigasit
data table. rren | nf t.i on d ncI udes severe weat her, transit |ine
or local surfXO8 81?531’15‘ "G and ot her construction activity,
etc. After updating the tran5|t data table to reflect current

| nf ormat i on, él%l% vehicle 12 can be any of a number o%sd%ff% M\gc g%:g 28?,[ he

PCT/ US97/ 139 central processor rreans control s
revi sed cW@é\HCé‘-eﬁ'nFBFﬁ‘H@PBH bugasoREL etq he Whighe pperadiecoRpu33fng

the L lranSIt %t’ﬁtﬁﬁes'rhelu{@h00§§s Alrfpedt igtdedits  and ond v@g | budeng as
qui ckly as tec 0 owWs er hap ute or. ess using_present
t echnol ogy. %1 Sl yq%l gtws co‘?httcllo %’Lﬁfo‘% WL TPLLF  PHE 3& gﬁ‘e
i nformati on irmidai 13bkbolor ial | phvmtemotnd&IQisel ; owartelmft sucht he

transit SYSt ssenged bt w%rr%}s, e P&fﬁ@?&ft' Byent hQ“axrﬁQSﬁes
vehi cl e rratlcal |y reports to the centra processor 22

preferably, "’E’E?ht hglicgpbegssor Foy (F%n"?)‘?%)_%ﬂ“é?med‘ t B° e“%ﬂﬁﬁ‘ﬁﬂfﬁ%af:éevm th
(poll) each ueféddeh X Whe invemiiceNtvey reféi nedrashiclet 02dasebstheaa

| ocati on of th%lculse and . bus. .

Please note, typically vehicle 12 is one of several such
vehicles deployed by a transit vehicle operating company to
-operate over one or more routes in a given area. Bach of
the routes travelled by .a particular vehicle typically is
identified by a route number or letter. Vehicle 12 is
scheduled to stop at one or more public transit stops 20
located on its route between a starting point and a
destination point.

Microprocessor 16 is in wireless communication with a
central processor system 22, for example, via a
communications link such as wireless radio link established
between antenna 19 of vehicle 12 and antenna 23 associated
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communi cati on may be at sonme convenient short tine-interval such as .
thirty seconds or one mnute. Such a tinme-interval shoul d be, for

pract i calwo®s®msses, shorter than the shortest anti ci pat edPEVHPY189€S e
bet ween any two sequential stops. Locations of the in-transit buses -
determ ned fr.om the conmuni | I ore t neans
20 and | usHIR e Rrar PR se o, B e, 227 “hehErf1 BEpEErSoy 22 Ay
connect ed t deoppematedobit thie | trangitt MehisHin onerating eogpany, gnd be

time-of - day 1@53&@%%0&”‘@15" éﬁé”é? bt%?ée%iht@imdél\ﬁsuch S@ﬂmtw.ﬁkh st ops
may be conpute

by central process r th tion of
the stops ar@Pfhe Goudl  Ofet &F‘Fs. RFFEr naPF%E%frg d gt a%gg bg? §1§y
sequenti al im&natimlb,e séntedl i pracesisioer @2 tmayebei wpsnatege bwans 24
and sinmpl.y. "l o.ok y p e ahab! o] tinmes
as defined dDUVE¥RY ]éévj‘grggopera I g ve%gr?gﬂl ahkfes I&ﬁs Es:sgﬁgﬁg@é%lmtlhe '
t abl es hol d wittledohsss fepetaked et ewe nor mO%‘ﬁe"—'é?%FéFn compannggm t he

di stance and | ocation information, the central conmput er cal cul ates
predicted arrival tinmes at ever veh| cle st ap q:[n. t he route deg gnat ed
for a vehi cleeREFRL pPEPEREBPY 22 %5 IPhSUHPITARIUL YRER, FAEFET

subsequent | ystor&gé anerie 2. 1arelectednpassedgage|weahs %@mospmred
predicts arriyal; gend] fBSAlth RIS 89106Lp1 0308 Uk WddleASRGuRAGCHET6H

based

PCT/ US97/ 1398$th agrdiralheporpasgriy 2Rt &nshs EheokRGagl R nicoeEdipakes| | i ng

?.n t h]? fari‘%ﬁfééénﬁﬁﬂéea:‘l&@defoﬁég | 8¢ @RAar atd Wik Tadihi Qiaﬁnnﬁnlcath.mxl ar
imes o

nont h, and chedu Such., predi
be checked WhBRi nCERtTRA} hARAGSFOT é‘f?8 a%%%’?%dr eaageong‘r?lcggé‘
to identify uebrahﬁateapof airamsdt psmdperm) alongEaahhcafctﬂlater:eﬁaﬁD@e

updat ed 1 SOUbAELY3S PEUGLOLOLIRLL OBor & SokgOBLUAEAT OIRA I8 o %ecmp@ es,
and qui ckly R&

roce an entire transit syst
t ake seconds Prefﬁh‘ablnfhe té’sﬁst*‘etﬁ%%ﬂi ddpEayfdRie FPRFALRE uéFigﬁg‘Eé
perfor nmance kaheeEBLnIRH ";Ln.fs%’ﬂ () n@acH heuiv6E heegdhsitCalehilcllel dos (aa_n be
Times and- PaSsdRBerite paitod, Sueh A areX . TaR LR ARgATY e
i mpor t ant dpEoatiationnf bnabhtdbng f 62) i rahedi m'edusé;edn ‘émpsl ylﬂf@rvals
information {Q di.gR a%54BLES AlahsPPSidopd OPS )2RHe0LE8ECiat 08 &t RLed
: time of arrival at each~s£op for each run, and (4) the
predicted change in historical passenger load at each stop.
The predicted time intervals, arrival tlmes and passenger
loads are calculated based upon the h:l.story of these items,
taking into account the month, week, day, time-of-day, etc.,
as well as other historical 'fa_ctbrs or patterns including
weather, holidays, vacation seasons, school year holidays,
etc. Also, information regarding current conditions or
status can be input. to the central processor means, either
locally (at the central processor means itself) or remotely
(for example, from transit vehicles, transit line booths,
etc.), and used for revising the predicted time intervals,
times of arrival and passenger loads for upcoming stops in
the transit data table. Current information includes severe
weather, transit line or local surface road construction,
and other construction activity, etc. After updating the
transit data table to reflect current information, the
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At transit stop 20 are neans for accessing the transit data table and
other systeminformation, illustratively in the formof one or nore '
di spl ay noW@BO8MS. Di spl ay nodul e 30 includes a display dBGEEBIHIIGE ch
as a liquid crystal di splay, a CRT (cathode ray tube) display and/or an
|LED (I'ight d_eehri:amg %t@d@&sdrsgﬁéahsf%rﬁlzﬁﬂ]sﬁ)’th@ uai-@aaaasen oflf the
nteractive display .nodu can be i.ch inclu mple, a

data i nput de‘V’FQé ég‘ sﬁsﬁ gg&g set™ %Prg\\%%tl(?ﬁles %lh 6’819?’8% ‘?

The di spl ay rredubeps}ssangl the| tsameit smmre.d'l‘ihe pvoaessnef s.umd!ntam@fafn&e_

| obbi es, storg adc%%iﬁﬁ&r anLs, gdpisewss, qg@_gkgkheésplmgq]g W,

ocessor

gat her. DlSp ¥1 IS I n communication wth centr
22, for exanpPerhgpg an i Migwity,@r akess WRELNgsPreerBph&sehnoliogy .or n

hardwi red |inkhis w’ébe dlc%ﬁ'tdhu&ud.lyl e&pa&tw bfédx* ttﬂealmrthﬁ&arb ystem
al phanuneric % g % E)ﬁagers of ﬁ tsé/%g i)é)r |IabI eto co urrers
or pagers nodiPFEITRCER ?g%YaJs%:?lé ! . 8anuseb °b

from el ectri cab,sthei transitheystem. or to save -
20 . WO 98/ 08206 PCT/ US97/ 13965

installation costs, and where practical, solar power wth battery back-up
can be used. FRes@NBe\RTRECHROF eddieyePrREENteniNVENtignsi teaaha Yeicle

i nformation oau%o&iat&aehmheree ortsA| t&r nadd Velehtriale girspkaxoiodibesosan
be smal | corrpute(r}% gﬁ% able o ce|V|n t he en retran3|t datatable or
St h

a subset th&F& e?eﬂ’é’é% gePTLTF I pablé of*Dei RFCIFAFEGAameR
| ocal |y, or fcommundcadet malthcdpmlildr each f\mhmle IEhovhdicipl by cumosent e

el evant. 1 ansishdaidhdiahl ecaicier A IR ODBLaFESAANE: che beAnOphEL

al ternative arrangenent, nmodul es or _unit recelve t
entire transi FWW@%F‘E‘X ?&bé tSOm%fC?lh\éeP%%%lﬁh%‘E &gt tnkervel |

as programi nguch B8 tUHGitgnsebbadst be éﬁét ﬁ\ilhuﬁémi)uS@éhS@ tlt_mé Lﬂ@eml ent
e. con ra

f t I I th
The dl shiays. AHesIch B EoEaPra2r ARy ProBPusor ShPRRRF Chafdshe [EhoEEest
al | owi ng t he dinddlcipatfedrdssays dfinriidtween aamsttwo ssryeelveial séogps.
i nt erspersed WddadiiGHis| brdatget aPh SerFaee HisHY 2Met@RrifEPRERME! Yhe

addressabl e, so only nessages I nport.ant _to one area nay be directed 3n| y
to that area Communication are stored-in electronic storage means 24 an
updated - after each communication. A master glock 26,

connected to or incorporated in central computer 22, assigns
a time-of-day to the system. The distance between any two
sequential stops'may-be computed by central processor or
computer 22 from the location of the stops and the route
details. Alternatively, distances between sequential stops
may be stored in a table or tables in storage means 24 and
simply *looked-up" by processor 22. The tables store normal
times as defined above for every operating wvehicle in the

system. Also, the tables hold schedules for buses entering
the system. '

From the distance and location information, the central
computer calculates predicted arrival times at every vehicle
stop on the route designated for a vehicle (and preferably
uses the capabilities described subsequently to calculate a
predicted passenger load). The computer predicts arrival
times and passenger loads with increasing accuracy based
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The di splays such as 30 can transmt the accessed information in audiq or ,
vi sual or audiovisual format. In addition, and referring to Figure 1, the
access nmedMO98A80be a tel ephone 25 whi ch conmmuni cat es wi t FPEHESYHANESA|
processor or conputer 22 via a tel ephone exchange .27 or cellul ar

instal | ationg 6ﬁrtﬁé Wrﬁlh@gdhﬂaaﬁgéé é&vé’a‘s@h Wehitdles thLlFdEl rié‘
i nformation ich is, brfadcast el ectroni ¢ {%F op over, the s)_%#em un er

control of thBecBAphicrian Lephe ugder Slm PRI &G tiongs 8% ¢ o
store transisidalart abiimes of itHordayj oweekrd aurdvinoietiaccaad fsrcm@dules.

Lol €PNONeS  guc, BELER0R18he o1 k2! ke oKLhbLokEN IRXSG = b flaricar o

protecting evices from vandal I's evices nmay ai
syst ens for §gymbléerépoassngetﬁe@ﬁenabégaﬁsy i A ﬁ:gj:.denta.fy vehicle

21 éé@&@@énal problems. ~ PCT/ US97/ 13965
Referring to Figures 1 and 6, access rreans here one or nore - display

nodul es designated 30P to indicate their location in vehicles for
serving pasEangecalcu]:amoﬂne:amwugdateﬁ regnmuemyeas rend ddforudation

|ocat fons [0l d0sLlouaNebese Buche haghaxs 308 NG diP\Biare |

upcom ng vehiCl 8 Stops
| i nes, desPF‘ﬁ&?EénﬁOrd%%t¢%¥r®rFJaam$%lS}[Sm m@Y‘n@%lYl@%l‘Fe tgepends .of

connecting veRugl ehel 08y SteManasuidf qsératu;suhtéwblw&h | ¢i £t Atem
advertising nes ter natlvejjd}é onﬁ Qr nore. access nmeans such

a
as displays B6B E?gﬁ‘aﬁﬁeuséﬁélﬁmatb?ﬁw mEi 6 ¢ RRE | ROkt HRRERE
primarily or cadkelgtiions <¢dre e veeldr m:petab&r-:sofsmd:h \ee=hi aI e'Current

ddition t t
addi 1100 10 HoingskNBGLARLLONo Y81 b0k Ecela LSy POSTOPRES hsd) BlSsoriel

driver- SpECI IC Infornmatl on access neans can

and status i #PadRdt ion AR¥apaitr RatanTablel, YweIeWheF niwditdn *‘W’i’eﬁ% t he
tinme and di sw&ath@nt henfg¥iati6hQP( Eor Iﬂﬁ&xéasatenSuL-e sme%wpﬁﬁ
certain speed &ag to a cers_al n i nstruct,ions to bypas the next
ctop-or ot dgtorit Lom e r REEPLRKI GRIEE oAt o AR CSROPS,

exanple, a sé.pmaau.@ml splay or a part of the display in the driver's
conpart nent. I n one specific operating node of system 10, a passenger-

waiting at stop 20 or, at another |ocation_which displays i nformation
about 1ines R &FadsifesEppp290arecheans for ﬂfégﬁe?%angoetlé haapeit (dAtan

al phanuneric t@ﬁi@ reafl st n@ystérhatinfenﬁ\atmuﬁber:,)lljuﬁm-aa;ﬁteﬂg} aih ekl e

ouch 22 30, Ritn o SIS UACEY Splie £ er ShlgMi e, Wk 7 2
includes a display device 32, such as a liquid crystal
display, a CRT (cathode ray tube) display and/or an LED
(light emitting diode) display, for displaying information.
Interactive display modules can be used which include, for
example, a data input device 34, such as a set of switches,
buttons, or a keypad. The display module (s) could also be
mounted in locations such as office lobbies, stores,
restaurants, museums, and other places where people gather.
Display module 30 is in communication with central processor
22, for example, via a link 36 such as a wireless telephone
link or a hardwired link.

The dispiay modules 30 may be little more than alphanumeric
digital pagers of the type regularly available to consumers,
or pagers modified with larger screens 32. These units can.
be powered from electrical service at the stop, or to save
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data table data received fromcentral processor 22, I nformati on such as
the predicted arrival tinme at stop 20, which is then retrip@/l%%ggﬂ 6§hown
on a di sp™R%8WA%% e such as 30. It will be evident to one tamlrar -
with the art to which the present invention pertains that. central
processor 2ZAnsualiatidi ogsstmpdahd phevedpractiodly, | sebanapowerr wgahdi ng
t he next Rus.,of I,cul ¢ nmb I3

s LR Sl AL Ain b%‘ttfse@:’. %ets%. devitrsihnay 98cllve the
but may al senfsire cpramett datareable hpfervakbPBheRshyEUPSERf SPREEPEn such

as arrival tA7@EsrpdeiPe1PeXtheWVai8p1aY odulesecai Be Pankiliukampueetrs
nunmber or the arrival tines of t g nextt.one or nore gu%es of ]'all route
Bof™ . aa ,

number s whi fRRARle ofhJffsiying t e s oS, OFt Re
nore  conprgliiesst vehetedfnfaidabtheyr tessayges coaptexapaledeofhbeing
di spl ay nodul es such_as : D, . f | fUPBIBe
system shoul%r%%r%‘ﬁmaée]agg%]égxqt oofggr&m%rgerllsﬁetntorée#éﬁ) |ﬂnépn%ar$;d)i ng t t:e-
system as weahd diBplay csioseertbhan wrkesranthe tr@sitst dafpi ckdpte  and

al l ocation o%nfoitﬁg{:%ﬁglt\qegggbegassenger | oads, and can schedule turn
backs and ot her adjustnments of Operating schedul es in order to elimnate

"bunchi ng” of transit vehicles. The sight of a bus speeding by a :
passenger inIiardabther’ algpenatievki areangenent bé&henrdisplaymodules taxr t he

passenger if_the displ. Lounit i Is a%%g [ g]ﬂﬁgéﬂi ng,
and al so iHP&EﬁsbtahggégéggnséF t@&gt}% ttgt%%r%gifso ow%b%]?ée%t%y behi nd.
As noted aboeé, - igheaddixansit o #AbM edgdlef ADHusWeldrr@fal PrIFFARNHEIGg
usef ul for aiyRiilioe BASSERaR! tH@dmisn Qomputiet |bitiaY wie semtdag: on
an arriving bus nmay be equ Y., lqjportant. ecau this ., Lt I
preferabl e t R&t aBMsPi’Etlg\‘ﬂﬁfLﬁ?%ﬁ&%é’?ﬂﬁﬁf’%@ﬁi&gt Eramnthg cf'%rgtral
passenger | o fdlkce. the bus. This information may be communi cated to
central processor 22, together with the location of bus 12, and stored
~in storage neans 24. A history of changes in passenger_| oad, ¢an then be

cal cul ated affhestdspdays slspagen digRiRY MANKING 1&Maid OFagEBRELFS| T
infolrmat ion e, MBISFing! t18d2898p LAY a@s&e@@?é@wf t;];anmm shopsedor
simlar tines o ay, seasons, .etc. Bas upon this. ., i.nfar han, :
predi cti ons ﬁﬂg %@WQ%&G‘%W %2§'1% ffﬁ?s&é:ndﬁé:%cg?%g?’ét HFhus
the arrival tdiwplefy aad tdee separately addressable, so only messages
important to one area may be directed only to that area.

The displays such as 30 can transmit the accessed
information in audio or visual or audiovisual format. 1In
addition, and referring to Figure 1, the access means can be
a telephone 25 which communicates with the central processor
or computer 22 via a telephone exchange 27 or ce%lular
installation, for transmitting in audio or audiovisual
format the information which is broadcast electronically
over the system under control of the computer. A server or
other suitable device is used to store transit data table
informétion and provide access from telephone(s).

Persons of ordinary skill can devise methods of protecting

‘these devices from vandalism. Such devices may also include
systems for audible reporting to the visually impaired.
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avai | abl e seats and/or standing roomon bus 12 can be comunicated to the |,
di splay nodule for display thereon. It Is preferable that t he
passenger W o8/M82Wé on- | oad- determ ni ng arrangenment 40 f PGIVUSIHI/13965
automatically, i.e., it ' ' 23 WO
98/ 08206 . . PCT 7113965 i
preferably ngffggﬁé'ﬁgeﬁ? %Jr']g%r%?ilvearndop'tﬁgcg'ﬁg _%}F&g'u%%% i?\rée a°s1$ more
passengers afigplaynuoguied desigrated 3PP to indigakel theirllocaripdr ior m
Zuc'h anf aut ov%ltifelét%at fotzavasélamz{gt t)@aﬁ&&ﬁ:@éff%,ng alazﬁa][laerrembuml%.sédbe &
evice for estimgting the instant. wei of , bus ,.for ex e a :
Gof I ecti on sERRSEAGEnEy pgdvoAThIe AerREtons 1 hrarsit Heelen &bnent
of the bus. Mieplpyece3sPr ddn nmuheie dipplgyanapdomingstveind €1 e asseoyge,
| oad froma si fro f | ensor. reps. n ' of, £ he
wei ght of bugm%%?tantt':h:} E(§§r:rlﬁ1;tf£§'/ \%gil g%&éc#g?%é %usrl;r_leand'?%ep%gél'e‘%gtr:mlnzérbes'
"aver age" gestdmadidons g lde stdmat ions paplivade Hime showd e ranzivalk thigees

provide only gn €§Aﬁé@é§n§f vEﬂ@cﬂlHQt,)e&'o%ft_eU%'@é eﬁn%%%&étioﬁc%ﬁfﬂc of
the estinmate will be inf] ugnced, in addition to di f f.erences, bet'ween

actual and avEEFESTa&TEHGoVeRELghing me§Sagdeset 8FS . s A SENRT bYetY oPRfhd
fluctuating fotelmdxmdactedsismeand. such Baf QidpiayVB0D EhfiSb2 aedB,td here

s oh e _ Sp . e
o T ustr ayadigBeaaRiby LOke 1R BrigsEiny of BbLERY 43
passengers bddvad diraupr areratanqfoithe wehiale. tIn addiviorito the

passengers aljffdrddtdBd N4 ab3ee BLG tRe- pablenr&ed p&ﬂéﬁbl@%& oppesHt e
-posts of door_ 42 is an opiical transmtter 46, such as a t

| -emtting
di ode (LED), Hmider-SRRAECIOr 1BFOFRREIORr 3RFSST PERRPVISRT &P ib’lﬁergoe’é‘?n
(i ndi cated bydimpilken dafietryS@nd saacusahafiotihatidfi. ak@cinseruct #8nsssuch

connected to Jd G 19&%&3&{ d I I S
broken by a p%agsgler%ger ) oardi%eggfﬁdrnbdtéjha{é %%%_&£r§%ﬁﬁé?e%$§%%%s a
pul se to m crRtdssdmstFuchinlisc 40 Apeefaep e HLSIERIE spasdhosr sbew

Simlarly, atold @HrtsGH e, aitst rineteons’ telbyphse €RBNAELEIstEp. or
m cr opr ocessor 1% are Ioc%d t. door, 44 for counti, ng gassen ers
al i ghting frdti®®e bBES: Th e e e DEPTIRRNL O HESREABE: B RRsefGErs

boar di ng and examgite ngp ssebdtere dispdlaynorber pafrtsedt shendtibplbysiar thesed

by mcroproceéfg‘;er.g%%fg%méﬁ@._the nunber of unoccupi ed seats. That

nunber 1s conmmuni cat e 0 central processor 22 on demand. Pl ease

In one specific operating mode of system 10, a passenger
waiting at stop 20 or at another location which displays
information about 1lines which sexrve stop 20, enters a
desired route number (or an alphanumeric code representing
that route number) into a display module such as 30. The
display module.processes the entered route number, and a
code identifying stop 20, and determines from the transit
data table data received from central processor 22,
information such as the predicted arrival time at stop 20,
which is then retrieved and shown on a display module such
as 30.

It will be evident to one familiar with the art to which the
present invention pertains that central processor 22 may be
programmed to provide not only information regarding the
next bus of a particular route number to arrive at stop 20,
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note, accurate passenger |oad nonitoring using this arrangement is .

dependent WOG@R08ME passengers entering and exiting via des?%ﬁw-"a%rs
Such i deal behavior nmay not prevail, particularly when accurate

cal cul ation g a% f@&dgg p&@lz‘gﬁg{fa ec&ugsaglaasfendwrco reﬁanég%her

seat counting enent each seat B4 in
bus 12 has atlﬂ"fé’m J-I‘i’é‘r@c"(?th as ;ﬁ"é‘é%‘(ﬁ% SinePt P@etg\ﬁ BEKortHR - FpdRPre

defl ecti on sepses 2% a Pt ifduGard)roubl trafinkc i or Sthe taratvalat emés usP

"on") when { t t fr
V\/nen)the pas &%asseteq?fé%sé’ﬁzmé)g%t Ssggﬁgf Fg‘g'a %‘i}}éo:‘/tm&é}%c@é%og %?;
connect ed tosuhednﬂm’tes)mr dtop seat Fl a:oﬁ) 20.A polGiearkpomwvheatinonef r om.
-central pr OC‘?:%?\'%: ahte thegll(?xlf@:'rrr{%ﬂ‘?:ﬁ'&d O'Eh'égm%\i%t %%iﬂe‘ﬁ ﬁxust be H\e

m croprocessor eterm ne the | ocation of us and al so po
swi tches 56 dmﬁwm Sh 758 (3P dd W i 3B RS n%t?ﬁy swi tches are
off, i.e., how many seats 54 are unoccupied. - Conti nui ng now with

refe t th nbodi f hi .
i val ot FATERHEAF Lo yERe the E¥8F AN EBONEh A P hreRt FROCRPI RS bus
12 (being amamdita pperaltory Df swoladiogesihes gysténedsn well.el eGheonic
storage means, o xﬂﬂai"hhﬁ‘ﬂ %é@efrm{éldtge tntuf‘st EQEE@:LQBE‘ hey DbiSa f4h Sbep

| ocations al on route are stor For sinmplicity el epents and
syst ens' such ¥@hickrspkgy Messp Bﬁﬁsﬁbﬁﬁﬁn&qaésephﬁﬂ‘é ﬁéé’nss%e‘a‘l’lﬂezfuéﬁ‘e

notI SBlownt ikﬁhﬂ:éiarﬁil dtHed Tadﬁ.tslﬁih?fb“é @ff?om&iatajrglzrmmlcmﬁs iy ordel are
appl i cabl e to_sysfem as, t0.system .
M cr opr ocessor® %‘t"rtgupl% ‘&h’r%g u ’éans?'Fo?ﬁePégg?lsdn) d8€a 536805 R&q

from gl obal pashus cspeag:hsryg;ttama pdm.sem@emzl immddemrna e -dpecess vetdd lies
st or age rrean:ﬁ,}fltgg faﬁnﬁbﬁébp @Hg‘b‘t% Eﬂémpé’és&ﬂ&e@ui akhe! ASH1aywe

encount er ed ong [ ts rout done, di scusse above, at
regul ar, rel agnik| InEasRe Fhﬁep%smeéaa%&] of Wha“d\héﬁ BaEPeDing PO ALEP i s
pol | ed by cenihfbrigoasssopaddengethelpanpt ashar disvafollowinandiyesitay
seat availabiﬁéﬁyngre : 25 _

As noted above, in addition to knowledge of a bus!é- arrival
time being useful for a waiting passenéer, knowledge of
availébility of seating on an arriving bus may be equally
important. Because of this, it is preferable that bus 12
include an arrangement for determining the passenger load of
the bus. This information may be communicated to central
processor 22,- together with the location of bus 12, and
stored in storage means 24. A history of changes in
passenger load can then be calculated and stored in storage
means 24 using actual passenger load information and
historical changes in passenger load between stops for
similar times of day, seasons, etc. Based upon this
information, predictions for passenger load at upcoming
stops can be calculated. Thus the arrival time of, and the
available seats and/or standing room on bus 12 can be
communicated to the display module for display thereon. It
is preferable that the passenger-occupation-load-
determining arrangement 40 function automatically, i.e., it
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transmtted to the central processor and stored in el ectroni c storage
means 24 avossiswet hereto. In system 11 there i s no requipCImESy/13985
storage 24 to store any route or stop |l ocation details When central

processor dule su C r gssor
22 | ooks up ls P%é%re§%%¥iép arr?ggﬁx?gges PN §§Bacfr °§ Eﬂ%oﬁgég and
transmts tepdavinteasopassengers|iabight and b¢ap@r4¢cgaeh atopnt age of

ei ther system 10 or system 1l is that a display nodul e such as 30 for
presenting arrival and seat avallablllty I nformati on.  can, receive

W rel ess BB nrini e HEe XY o fidRkS alfP¥Mbce SYGP oRRcoRPEPERTSS. 98t (he

di spl ay noduaesisabbl sy 3deneetiniageiateraitements oy be tEexdevessagerfrom -

processor 22, LelsLealaknd NendPIM € \a3ne B SRS 4! gosmal ol vgul ¢

require verye? € power operate 0 for
exanpl e coul @eftectiensissngomercsd bgraisnaghugel anoyned @@ne@at whgeihmt

of a type [ S dsi hgpes.
yp %ﬁg}ﬁgﬂéﬁgn Eoﬁ&%eﬁ&%?t g@?ebgé ﬂﬁcfH@f?éEQ%or 1 hS? B8

A passenger al'so cafry a po

exagger at ed Pﬁ°3¥§’é‘“?ﬂ ‘F‘P(&?tf-‘%ﬁ’r'tf @ﬁssangﬂragoﬁédﬁrgm a signajy| %EEFve
via a dedi cafiefligctebassehebephenesentativiel /I Giiee dvdygit O8ENblsN2262)

f | I
oL on Eh8TRRReYbaTEA o PO ol Q°R3RAL LR MU udlack?
pagi ng uni t pasaenaerypelghteh $wchow mpmw;ewm Howewery qaey asnbesd

receive text F%§§ége§ni§0£h3e§€m£€é &¥ T i€ number ofh un%ccup@.‘ércf abhes.
di splay nodules 31, can be used to receive the transit, dat gbl e, and

access arri vAFCPRRGYnRE| bRerestimgte w¥ﬁ&t#%nﬂ%§1WQQﬁﬁ§¢ i gedd °Pr§HS|t
stop. |In thdsffeyeaces bet@@énwtﬂﬁmud/\fabaeagelp@gsémgaﬂmlgwég by

: I
Govi oo wi | | Fa5ECFR, BER pB) vEpRAREGh Ba Ry ullef i iruer" loatE up RS

tabl e by scrdRling through aII data itens or, on nore sophisticated
di spl ay devices, by direct access. The systen1mﬁ|| I ncl ude prograns for
gggfggf'edco Ui Ping B8 MLOPRIEEPY lRa §,°% ré’é‘é\‘j@%g% g andthed

 PCT/ US97/ 1396 rangeaentes Eagabl detferdamndma ni mgatthe h&ﬂm&ﬁbrmmms taireach

any particul g ;destiRaly on Y, &naLyzi 19 YAld WSedFdSd tdoor 42 through
which passengers board the bus, and a mid-point door 44
through which passengers alight from the bus (see FIG. 2).
Located proximate opposite posts of door 42 is an optical
transmitter 46, such as a light-emitting diode (LED), and a
detector or receiver 48 for receiving a 1light beam
(indicated by broken line 50) from transmitter 46. Receiver
48 is connected to microprocessor 16 as illustrated in FIG.
3. When beam 50 is broken by a passenger boarding through
door 42, receiver 48 transmits a pulse to microprocessor 16
indicating that the passenger has boarded. Similarly, a
light source 46 and a receiver 52 (also connected to
microprocessor 16) are located at door 44 for counting
passengers alighting from the bus. The .-difference between
the number of passengers boarding and alighting and the
total number of seats in the bus are used by microprocessor
16 to compute the number of unoccupied seats. That number is
communicated to central processor 22 on demand. Please
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al ternati ves based upon user input paraneters such as the nunber of

bl ocks a passenger is wlling to walk fromthe area of origination to the
area of d¥¢0PseR2Pen. Such anal yses will be based upon r QOI/YSHIE3ESansi t
operation information. Devices will include a priority display to make

access of injoEgnti gachPhtdespbdRakaded! Oﬁ%a@SYmonltoﬁﬂQr t ﬁQEﬁgd' sy
nmodul e 31 woul d be extrenel y usef ul “for u5| ness &grson or person

who comut esPFERRIRTERY H8y eP&Pdﬁi’é{'nﬁpémt PRASIFARYSi Pr&GIeFéanta@dt he
arrival ti rreexmdmgseﬂa agsignhtedt gooksbussachefideall paliavd drhéay not .

wor i bl ace. prblal] W ARG HIA W AeRIS I £ ot BS990 ae an

s nesS per son- s tatale 1T angit 610 ness
person need needednt fiex enamnbetdunsng tusgp, houxnd coul d spend tlne, mhlch
woul d othermﬁse be spent waiting in line, gainfully, at work or.shopping.

In summary, public transit vehicle arrival notifi caél on system has been
descri bed. #‘ﬂea‘é?'%k‘%ﬁ] Feat o?°%‘i+??|?r§r%nge‘b%%%e4ﬁer SRIETe IR FIEDH Aol i ¢
transportati andved) cbaﬁhf sm—h sqlarriﬂalbgis nnzofhatéleate:chlmlea aﬁ?éﬁeto a
transportatign stop, Ihe_ . yehi mgy be,gne ral of buse

ravel 11 ng onBegpaRe J0ResciFR Syf TR ol pitholar” dhelle Forbe
any one  of {gepl BEG}i4). ofSwitteds 54l oﬁgsatpactacmaatenét@i‘nt'htm") ™heres.
Det ai | s of taepa@rsuay@exi igR Olod NendUsest, tQﬁdSHQQctl%Q‘Eede(tt%ﬂé Qifé-?a

avai lability on the bus are transmtted "to a centra nput er .
significant YBFBntRR DRSSREISKst LRRYVESt e aSRAFti ng epaE%Bﬁ@éi‘-tﬂa;P%se a
portabl e nodelgtthesstablisstomtheetedsto wmardprooessorViéh(sde BRG] sy .

conputer fro ti Qper. at t he . syst
The central A ?gli%?e? gg'mls“rrhwf:ggtlﬁe arrlngaFeF?:%gl g"%seaés%ﬁalz ‘?eﬁi/ to
t he nodul e fgﬂoblaslpl R9sitighiéngassysgen Hdas aa | mbtyoprocessansi 16stops

and ot her | ogRkie@RS ndi EHEaYoEQQSJJ:ﬁ 3Py 1%0Pandaaissa§omsryw%cﬂéé £ her
person a portable d

WO 98/ 08206 V3ia mlcréééggessor 16 to determine h?*HWEB§7Fﬂ§¥ﬂ?es gﬁg
any or all ofdf, iwk.Ghhopr amande sgzaus s4arte waridmipied nf or mat i on,
announcenents, advertising, etc., as well as a conti nuously updat ed
el ectronic timetable which provi des in addition to bus arrival tines,
i nformation F@g}&rl@mgﬂgsemmgmtavareégranpy oRoar FIGi ngébusés. another

embodiment 11 of a transit wvehicle arrival notification

system in accordance with the present invention, bus 12
(being one of a plurality of such buses) is provided with
electronic storage means 17 in which data including the
route of the bus and stop locations along that route are
stored. (For simplicity, elements and systems such as
~displays 30P and 30D and telephone means 25 and 27 are not
shown in FIG. 6, but it is understood such élemen;; and
systems are applicable to system 11, as well as to system
10, FIG. 1). Microprocessor 16 is programmed to compute
from location data obtained from global positioning system
device 14, and from the data stored in storage means 17 the
anticipated arrival time of the bus at stops to be
encountered along -its route. This may be done, as discussed
above, at regular, relatively short time- intervals.

When bus 12 of system 11 is polled by central prdcessor 22,
the computed arrival times and instant seat availability are
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The advertising capability of the system provi des needed revenue.
Revenues to. fund the system can cone fromthe various transit agencies
and gover np@os/os20éi t i es. However, revenues to support t he PCTRUSMIZEEE t O
service the I nvest ment necessary to create the system can be obtai ned by

selling ertisi.n ciated with the display Such
advertising %&ﬁ‘ o (#e&en S@Teea AT t PEREESEPT %B‘Qe Str?f"?ldestlrrhgl Y,
can be qui teelsrcmosp@cstpc‘age Feans Résatnachedttheneétiobe Iroszydilem 13
advertise 10 s 1§t A8 +8quitéRdht Oéo%ﬁ gféea;mtshgeoréwﬁy

ten mnutes away, how abQut a_scoo dr%l I nes and creant? anﬁﬁ&anot her
message to afSORe ogasiopopetaids- a |°§inﬁ§ar¥1 BROCBESRT 22chF RF

ntel ghb?r hood ngm@ipasy ﬁ@ahéeduaehl §5Ngo PﬁdentﬁéEOp.b@césﬁalﬂ 22D DidKs aﬂr)ear
at certain s i e a ays o | ol ida

variety of ob"ﬁ%r eﬁ:%‘*&’&%ﬁdﬁ% a&& ‘ijﬁ'é’ ’rfkaﬁrr%’r a/? %atqr%n,
and transi ttzsamanémsrrml‘mmruo the nidhde eior aiixsp]ta)s.l ng nmessages may be
timed with relation to t he approach of the transit vehicle. For exanple,

a nmessage - advertising the ice cream shop m ght be sent ten mnutes
before the bds RAFGicHlanadiantagfe uRiFhar AR 9F ntyste® Yedds

whil e nati onaihaaﬂ\aeatlsgea:?nﬁ@du@dl suchays | not Fer peseheihgf @:E'?J.viilearmls
arrived to assure the, qég é % ?Pl ence. The adverti si g& coul so be
related to avaiIaPRdity Nt DE VIR HRR at (1S, FEFe 5rrp|"é"re ess
adverti sing cmmmreldeasr.ons tfheomst crenthetll rkddmsdors ot oponprieny 22 r aiks
storm SitHd 41012 d68L1 8L NucHEASA9E el ANAYe Ly £MBhdrt

vehicles that are re ocatton of the tr
28 VWO dExismgssage from processor 22 for dlsplay, tmcgggl;e 123185

‘'vehicle and the diade @hwysmamr&icﬂeﬁodimwir@fvéﬁﬁ 11i8€56 aPewe ROSE S
P o0, 2, 402 pd e o WadlBY sl R0 oT UL SBBLR I bBbIL LB

retail er and ? orranc nera yst em cou 0 sen
messages of rawtly pcm@re@tby vemall deolmo gpomet cgenenatingchnit nof Skl ent

Radi o. AdMBEL | ShSHE ORROE T Ut 'zﬁ‘érq?” 408 £8568n Of rO4BL 1 e U SR AYency

telephones.

A passenger 60 may also carry a portable display module 31
(shown exaggerated in size in FIGS 1 and 6). Display module
31 could receive via a dedicated wireless telephone 1link
(indicated .by broken line 62) information from or selected
by central processor 22. Module 31, in practice, need be no
bigger or heavier, or cost no more than a small paging unit
of a type which is now commonly used by many persons to
 receive text messages from a central office. T _.h e
portable display modules 31, can be used to receive the
transit data table, and access arrival information for any
particular transit line and transit stop. In this way a
person can know, without leaving home, work, a restaurant,
etc., precisely when the next vehicle will arrive. The
device will have the ability to also display all of the
transit data table by scrolling through all data items or,
on more sophisticated display devices, by direct access.
The system will include programs for personal computers,
palm top computers, electronic organizers and/or dedicated

26



unifs can also be licensed for revenue. Since all transit riders are
likely to regularly observe such displays, and since advertising can be

made so siwe ss@ezo6f i c, adverti sing as a part of this syst RCEUSNIANSe of
significant val ue and affordable to a vari ety of national,; |ocal and

nei ghborhoodd husi nes spe T% QLesent % S %%ﬁl q:rﬂs/crl bed and
depicted in R 5 stb]fef eﬁ o) gﬁ&n&)’f%r 8%%85’? N T ,
however, is ray |partidubgrt W@aﬂmmtbydeMQnuarmepu dizxhsit

Rather, the i1¢atdves BdHdehyit Yubiic! bﬁput%aka&eea&@c Rt L e

1. A
system for é’t"é\hﬁrm% blecks cat P3FSEPIRENiiS sgilling to Wéﬂé‘r &5y Heer
predet er m necidedt 6 idrigidalidon to the area of destination. Such

analyses will be based upon real time transit operation
information. Devices will include a priority display to
make access of information for designated stops easy.

A portable display module 31 would be extremely useful for
a business person or any person who commutes by bus. By way
of example, the person may inquire into the arrival time and
seat availability of buses before leaving the work-place.
If it were found that a bus would arrive late or not have an

' avaii_Lable seat at the business person’ s usual transit stop,
the business person need not venture to the transi.t“s'top, :
and could spend time, which would otherwise be spent waiting
in line, gainfully, at work or shopping.

In summary, a public transit vehicle arrival notification
system has been described. - The system is for rio.t.ifying a
passenger waiting for a public transportation vehicle of the
arrival time of the vehicle at a transportation stop. The
vehicle may be one of a plurality of buses travelling one of
a plurality of prédetermined routes. The stop may be any one
of a plurality of stops along a particular one of the
routes. Detéils of the arrival time of the bus at the stop
and details of seat availability on the bus are transmitted
to a central computer. '

A significant advantage of the system is that a waiting |
passenger may use a portable module to establish wireless
communication with the central computer f£rom any location
within the operating range of the system. The central
computer transmits the arrival time and seat availability to
the module for display. The passenger has available at
transit stops and other locations display module 30 and 30P
and may carry on his or her person a portable display module
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5 system conprising: (1) a gl obal positioning system

device located in selected transit vehicles in the system for’
noni t or i Nngwoes/0p2esi ti on of sai d vehicl es; (2) centhrCAVUSIT/E3IES SO
means (a) storing an histori cal transit data table containing

vehicl e sche@uil es agryol%r a %t r@l‘{?%ht [ 3vg_lgges§g‘|;,¥ fgadsahgaggggcl es

to nove m one s op ano fhelr roufes un
di fferent coﬁ&fﬂwl%vmmténdaﬁﬂﬁ§Fﬁﬁﬁ-Pﬁn etc., as wegldr agha

operators of domivRisudl upaadeabélé@&ﬁ&ﬁw&metable whiéﬁrﬁﬁdiﬁidé@niht
data table a s uleo trave

licable current
condi tions al Fenous Sftival Fames af'1gE Eﬁ“% l?ﬂeres%arﬁ‘g’tﬂ%sﬁ Cipdes
fromsaid avallabnﬂnansmm Gt viady wmesd .t he position of said vehicles
at a given tine to calculate the ti.nes at which said vehi cl es
will - -arrive at upcom ng stops; (3) neans 20 ~communi cating between the
gl obal posit e rAegEELaing capabiddtvcof &he syseemcprovifes peededsor

means  for revenue. ! RB¥BhLEENGd hﬁmethéorsy%fte%aldaﬁ/%rﬁéeirsﬂ taled
central processor neans rreans broadcastin hin the

area served BFARIS r%st“si‘?'?gaé‘rﬂ 99fieﬁ?’23rnment ‘F%‘b’r'él%? tﬁI@w@é(FGul ated

vehi cl e arri waveriues tosuppert the systemrsid tsyseéewicarnthd Snvestaiene! s

sel ected fro ecessar ngéfgégergﬁg'¥§%§emr8§§'%Er%b@51§QEEQBe%eqi§% ons

such as vehic stops. and recervers on the
transit systéﬁv%i"dfa]sﬂléw flokme cresecirfedavdt the disndan panelsnd
displaying at |east subsets of the transit data table associated
with the sel i.ncl udi ng subsets containin

ect ve
et oo B agyereisifg aan B PraBTErAds Sr ek vy duthe et o
i nformati on frorrd he nigeeresttdnrgylof, t kanvebecl@site85site specific. For

30 . 1nsta:?ce, A %%1%%‘7’?0@@&31@ &b %Jél%l's%c%' Q”bx?é é’t.%B Ges

operatlng over rout es ransit y mpri-si ng:
(1) a gl obal $%R1%9hi AG dFsSt cHeRmwghop,  "The n%&abéa - §e=-|necvéu:tﬁ8ansut

vehi cl Ies for sy} ddwdabdut a scddif dfopirhilenesfl afiai dragh? ¢l &5d arobheyeans
in at east

d vehi cl es ensin t.ne passenger Ioad
of said vehi qu%§sa?§)§%eﬁp?§*xe5r ¥8s E5PP ﬁear?’fé’c{‘a) vertq.sn.ngs iﬁ %
transit data xedl eboont fpninegahbbrbloed bu51nes55chéijml'e§dimtt:amwg w of
travel times fpLosd CElJnQed to og‘ighhﬁgéérté’t rEPé’ﬁcaIfrP@t%% St QRekOof e

along their routes an tory of passenger '0ad changes as the
vehi cl es novedRY®mBneWeebp ts(P%ﬁ?cﬂ]heP°§P-§ﬁ§st h?y 2 variety gfethithed

routes, and (ﬁarbﬁeeﬂaﬂpeanbhaekaam&nh of time, dadscHeah)l clauutiidis pasdtion
of sai d vehi c{ggnggg g tem movemeRBSSenger | oad of said vehicles at a
given tine,

Moreover, advertising messages may be timed with relation to
the approach of the transit vehicle. For example, a message
advertising the ice cream shop might be sent ten minutes
before the bus arrival, because the customer would have time
to react; while national advertisements would show in the
minute before' the bus arrived to assure the greatest
audience. The advertising could also be related to weather
or other timely considerations, for example advertising
umbrellas in the store behind the bus stop during a rain
storm. '

Similarly, advertising messages can  appear in transit
vehicles that are relevant to the location of the transit
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cal.culating the predicted tinme at which said vehicles wll arrive

at upcom ng stops and the passenger | oad of said vehicles at the
upcomi ng 3YQP&08206) neans | communi cat i ng bet ween t h@CT&FNITININGS
i ncl udi ng the 20 gl obal positioning system devices and t he passenger

| oad sensing,grpofe and tthfe C@fﬁ\éabfp %SSOéoHEilaér the ﬁ)owéxorof the

transmtting the position of said vehicl’es and assenger | oad
i nf or mati on PRSSAPE CdR§eq $4-95 a HPG@é’ssdPeWéaWP('S)nﬁE hPus “ten

broadcasti ngmihibes bERin&8" for theeglosevedebyilbe hhangok &b&bﬁ&balﬁyst em
table of aid calculated predicted arrival times at upcomi ng

st ops and th%e%§’§3§| ated passenger |oads at the - '~ upcom ng st ops;
and (6) neans in selected |ocations : and vehicles within the

transil system, 298pLRlcb@la¥so send YRl Yidkbddss @ le;foaé%iralaaﬂt@&%eltaw ng"

subsets of t transit data ta Su sets cont ai ni ng
i nfor mati on S¥PECVadef HSF?E%'&PH:LEaFE&P&t'eé%%‘é’-@ﬁe&l ent:RadiP.ansit stop.
arrival tinmes and sal d cal cul ated predl cted passenger |oads. 35

31 The system.of clai f ur t her cgnp risi ans on
sel ect ed vehf“é\"8§té3&89ed° “g’&rgl\ﬁ%g"? hg}"ﬁr FRAFES1°F %aﬁmi
di spl ayi ng subitsscah tlect benditedsed tfall eevenue. Sm ald rgamsdritat i ng

t t f tyi f I
| nst ruct ogjgtﬁg%keo B %e?%larigoﬁgggg?é%u% uiepialed! Gna

| ocat ed on tﬁénFShPQVSrFéﬁlﬂgt ERRI h?ﬂga%escpaﬁsﬂs%gf@eﬂflcr advergi#ing t he
vehicle. 10 as a partTbe sY&éesyofed| shondd w&ﬁenslgtdﬁmmué @@

vel ght Jof  nAToaRRErae” e8 8 Vol fet Y af MACTIALY, Beat pndpsigibiifod
passenger |obdsinesses. sensi ng neans conprises devices for -

nmoni tori ng passenger ingress and egress. " 7.. The system of
claim4, wherein the passenger |oad 20 sensi ng nmeans conpri_ses

sensors for Th@e(RHgFGHhginvention has: haen Aisridedcand 4epistedpildy or

unoccupi ed. terms of a preferred and other embodiments. The invention,
however, is not limited by the embodiments described and
depicted. Rather, the invention is limited only by the
claims attached hereto. ' |

29



8. The system of cI nprising neans for storing
messages, including a m H’Hﬂ“ﬂm” blic 25 . informati on nessages;
and wher av098/08206 ~ centd a processor means i s ad®Cra$ey/mues

sel ecting nessages for broadcast fromsaid stored nessages, based
upon the and speed of selected vehicles as determ ned
from i nfor maf T om #@c%&&n %% ‘t he gl obal positioning 30 system

devi ces. 9. The systemof any of clains 2, 3 or 8, wherein the

t ;gnf'n t d|d1?1E ai. ﬁ?' ﬁgggaﬁeags%@ce f@@ﬂ@%@%&ﬁs ftﬁ{émﬁ%:ation ofUlkalkesf OF
32 operating °‘ﬂ9’s’y§¥§ﬁ?¥8?‘“hﬁ?ﬂf yrrgesndityi ubransgit s¥ssed us of
one or nore pigMpFidimnspahat honqeehee! efosdta@! limg selected transit
predetermned r.aut.es nghes s.temco first

i sin
transcei ver 'SRty °szél"é ”Q" P"%ltlon afe saig &GZQ-CIGS. (2)
gl obal posit |a)rcaimmlmprargem:: c(@)l &txixdohg mn historiddie t\zamsa.lteslatahe

gl obal posi t iy, 1ete); a@rﬁglgd9¥h§8§e scheduleé Lddg Wiggs&gsof NG e ol

conputer and connecte transcel ver nnunlcatlng
thereby witheggssary for ﬁP&fﬂaY?F'}'Cb?s FOBEVE EFOM BRENGESD St ANORNEN] | t es

fort hedreg Nt e 119 ;sfaiéts&aﬁm (ﬁou/@éy P @)ongimeithe transit
rout es;

t hi cl 15
at |east one R AP SggcggF gé%gég?ellév?e cﬁﬁ %ﬂ thlcflegmakvgt#/’g‘f%g teiﬁ in
comuni cat i orko dalculare ddeotrdme at whichr aatdevebiclasdwilhearrfivesiat
transcei vers yhéomih§y stops; 3yeg| @oﬁﬁu‘ffﬂcﬁﬁ.&l& g's%m'eup%r%e ica llngs

detern1n|ng eV|ces recejvin | ocat’i on of t
therefrom 20°Stweensihe 918€ﬁ@r aP°51t’pﬁ%h%%sc§rYSt%vfiﬁ§flcesac%%s he { o
el ectroni cal | yest 0 2dprdessdii Cﬂbﬁoﬁﬁeﬁﬂmﬂﬂtihg the posn.ﬂiﬂbﬁ est saudl

| nf or mat i on '?&]ul:'gigg ttl&e #Ocatc'e% ral r%ﬁ'o%ﬁsscn?acrlﬁgdu?gpl dc;@/st rgSt ops -

and hi storica OT nat TR IMLT
and 25 sYapeht bmﬂésaamn@emshaps thesereat s¢rwedch bt ftrk@r dimansit

conditions ag é‘gemtgesyé@é'rhetablé‘ngr s&id c&f‘é\iié‘ied arrival ¥ Qe SSdr
I ncl udi ng nmeans for conpputin rom | ocation of the vehlcldgs .

and the el ect FBRi EEPR§IC sys e““g@d?“ﬂd‘?%f BERELVER SYSESRS Ay ASlechs
i ncl udi ng thel8@ations aaticulehb.ealepr edichiad ther insalsit isystef, -adsdptodds

at lféi?tré‘éef@iﬁﬁttﬁge %::Q:&%.cast and d:.splay:.ng at least subsets

of the transit data table, including subsets containing

predicted transit stop arrival times, advertisements and
information for the operator of the vehicles.

2. A -system for determining the location of wvehicles
operating over predetermined routes in a transit system,
comprising: (1) a device ‘located in selected trans:.t
vehicles for mon:.torlng the position of said veh:.cles, (2)
devices in at least said selected vehicles for sensing the
passenger load of said vehicles; (3) a central processor (a)
storing a transit data table containing vehicle schedules
and a history of the time necessary for said vehicles to
move from one stop to another along their predetermined
routes and a history of the passenger load changes to be
expected as the vehicles move from one stop to another along
their predetermined foutes,- and (b) based upon the transit
data table and the position of said vehicles and the

3_0 This Sheet Has Been Rei
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nmeans broadcasting tabl e électronically;
access ‘nmeans adapt ed f |“ ﬂ vm th said 35 el ectronic

br oadcast WiQy98/0828fM s PCT/US97/13965
33

transit data table and transmtting the transit data

table in at Ieast one of d. v f t
further comPI¥FHE a‘flr? faggtv hig%%l%{s@@ven time 8§?g¥]ﬁ?%|nrll t he -
nunber of urme:upredlssatista-lm at whichygaidi yeddickaseitihl pFoEeRsaE s

in comuni caihOfning stops“ahd tded glEEnddY I’&é&fﬁf nsagat behﬂan@@ra@f
unoccupi ed seats ?o recei wgg t he nunber unoccug#I
seats ther ef #8%h artPsPRIRI n SFPTentril) 102 cowg&pnshassy

capability ¢ommdRieasing bedtween the vphédilesed jraskhstigey thadglobaldata -

t d d d d dg '
Toad 1o the PPEHEiPning. SYAERR dE Sl old CpRBhEnBlp pLAT SRASIREDE
conpri sing a@evkéaes, and thea qenhxal t protesapry zﬁoﬂ chEansntteng r fhe

processor, sition®8E s 4 v e aE{d)Eﬁésﬁés§€ﬁg‘éﬁgl@adi ahFoidtrabaup
of tranS|t vgﬁ es, and sajd central processor Fyagwlgm cation

with one ano%‘-ﬁersaf’@r cant sHFﬁﬁeﬁs?E' (5 acohﬁ?ﬁ‘éﬁaﬁaﬁgl £85I e
cont ai ni ng t beohkBaasting within dhkaatreahl Semédrhﬁt the m:atsawm Bt he
system The ystem I r s

el ect roni cal F}'S%Fg‘a&c?g | 1g %1 g ?g &Qa & LIQ%_%Q”E:.&%@%& £Fon £0 ¢t he
transit datastapise; ami\dtla@ceggomeaﬁsd Passeng%?dab?%élsfé'ﬁ EoemWRCORnGy

Wi th said broadeast ifih (e) receﬂeéfss§9&eagcghv1gaédt@a ettt oat anidabl e -
and said other information an{y transmtti tgansm data '

tabl e and sal"&hé#’ﬁ@rs it i Fo% FRaBfiFeS¥EtEM
vi sual formtthe broadds@ist and dEispdGydngnahibse ng pérShas wfansis stadiaus of
publ i c transQ:or | %Xfﬂ&%&s S 4 Nebh 59H§.ﬁ§ informaticrO ¥l 35

operati ng gIo a " poSI determni ng eV|
34 from predlcted transit stop arrival times and predicted

passenger loads.

3; The system of claim 2, further c-omprising _=receiver
systems on selected vehicles adapted for receiving the
broadcast and displaying subsets of the transit data table
containing operating ins_trtictions or information for the
operator of the vehicle.

4. The system of claim 1 or 2, further comprising
electroﬁic storage for storing wmessages, including
advertising and public information messages; and where':i‘.n the
central processor is adapted for selecting messages for
broadcast from said stored messages, based upon the location
and speed of selected vehicles as determined £from
information received from the global positioning system

devices.

5. The system of any of claims 1 to 4, wherein the transit
data table comprises a standardized format suitable for use
in different transit systems and computers.

-
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| ocated in the .vehi Clbﬁm e devices being in communi cati on
i

et P oo, on MM L oo 55hem sot e mmmries

comuni cati ng the | ocati on of the "vehicles to a '~ processi ng neans;
in the proces fromt I tion.of the

vehi cl es and 'ro éﬁyesrltef‘brcﬁog Ylng o %Yb?‘éal?n?%r%é r‘?‘}felp i ffRe
concer ni ng t hexr oumasse an@ubO-lc trangporbationof ml@fpsl% ong:rtarvalrldEIIGes a
transit data pregetermifddCroitdsdi g tAF e &&Lﬁqﬁr{g val times of the

vehi cl es at apfferent sto s assoclated wth_different condi tions
al ong the route; Piret LraRershves) ﬁ?cﬁFSQd&&slsﬁ}Gcttﬁél ergssiof dat a
15 t abl ¢hé Wehieleop; at selected locations, accessing’

t he broadcast 0 cast
information in at | east jc‘)I;Ba %’g}"cP %et\? %@ h&b@ge }égﬁg?% qhﬁ%‘
further conpehichgs. kthe @e:tr@dt epositign cflesermining dgwieesi nnng:h;ehe .
passenger Ioadeﬁﬂéléganf:ﬂb&hamagt hg com uterpaaaang%roﬂrf&ttetdo &Re the

processi ng neans as a base for al cul at1ons ,of predi cted passenger
| oad at upconthgnsceiver apf,commynicatingi GHeF'ﬁbb’hé“ttlhar?sﬂl"cFét]&ttYalﬂfe 25
i nformation, glébakbyposdkiiegiaidydten t 88tP1 Bk es edor determipdngengay

! oad in the eiggé{_‘:o_%hcg#l ¥eR§. gcai%ngﬂéﬁ‘%}ﬁfm\‘r,ﬁgglt data table

i nformati on. he rre odo eretin the electronically’
30 broadcasting angecapdetrangceiver s&nmart@tfr@n thepeehicles;

include electronically Qtoadgast bie EEH@%al%Pé&@éé@i‘ separate £ deid i on
to the transit ggtgitabl I nformati.on, ther information

bei ng rel at edVe eﬁe% Yhgommunication yig '?tb? Is&fﬁ"ﬁ’& tFF‘Hﬁcﬁ?‘V‘ﬁ’éfn‘%iay
of week, daterha5 first traascefdveksatird eshé orshildlassiwivkhittlee, glaissison,

35 position determining devices for receiving-the location of
the vehicles therefrom, said central procéssor having access
to electronically stored information concerning the routes,
said information including the location of each of a
pluraiity of stops and historical information ipcluding
schedule information and transit times between g;bps, and
said central processor including means for computing from
the location of the vehicles and the electronically stored
information a transit data table including the calculated
predicted arrival time of vehicles at least at selected
stops; '

a broadcast syé:em broadcasting the transit data table
electronically; and .

an access systemm adapted for communicating witﬁ said
electronic broadcasting system for receiving the transit
data table information and transmitting the transit data
table in at least one of audio and visual formats.

7. The system of claim 6, further comprising at least a
‘plurality of said central processors, each sa}id ‘central
‘processor serving a system of transit vehicles, and said
central processors in communication with one another for
establishing a combined transit data table containing the
\
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hol.i day, and weat her; accessing_ saj her information and '
transmtting said oth mmgmﬂﬁﬂﬂmnm at | east one of audi o and
visual forwie98/08206d dilk S cdisd « ot her i nfornat i RCE/USS7MBDEsCt ed
vehicles. 5 15. A sys‘i em for notifying a passenger waiting for a
public transportation vehicle oLthe %rrival, time of | . the vehicle
at a transpoFfaPfoh sRFa t nkaRERi cLBLtormation  (a889¢iaked WibBt ethened
route and beindisitiualedysiems of &traaspar vehidlcdes.ocati on al ong the route
and the stop ' bei ng one of a plurality of stops along the route,
the system conpri si ng: . a gl obal position determ ning device
located in 8. The systewrnhefl elaim &.glBpettheiosrerprigéngr wheredndéhece 15
communi cat i ve1@ekRonightingl i t hrehqahgbal BeStEhONi Bfoadcasts  SYSidtHer
satellites fqQr determining the | .vehicle along the

ﬁgatlon of m .

rout e; informatign, i nddtbien| nteo catF3RsShFt hdgke table

gl obal positiinfoteeinni radadiasfrorthecacaeny tistdfh is adapred ifor of .
the vehicle ls . i i ' . access to
el ectroni cal %%%&%gﬁl%?gd’ nﬁaw‘tw %%lq?lf Ig;}qr?aaﬁcgns ;cosr}’cge%%P?é’ ]{]?e/éc%gu"fléfg s‘:}}ed

i nformati on transit dat@ kRbie taed] etheroAnsprogasiodf ansk pransmivtying

stops and schedw eihRbehgRLibAN ANd A highaty Ghe2Df audild 28R4t \;iiét{%ﬁ
[S]

bet ween st ops. associated with different condi tions -al ong
route, and sdFMScessing neans ~ including neans for ‘computing
fromthe | ocation of the vehicle and the electronically stored

i nf ormation r apsj Lacl ugi t | v [, of 30
t he vehicle a9t' stz})pns‘e%t?%%gé?h%gﬁgﬁﬁ%?gggghag; o %e_ getaq”é ogsépl'}%& '
means, said CEARNSBPURAEION Yelkdlasalong their cpukaf caPuprising: said
DL ocefSSI ng rre?ns opéﬁtd:i,ng | globall ﬁﬁeb!tﬁg_nt h&e@@ﬂiﬁﬂg%ﬂgardéwﬂﬁéeé | e
therefrom ang {ol g dn the vah3PAZE, "InbNGebiaNs' bedRl oyt ABsndls Suotls
further conprith rgplwealdtyf of débbali poajtibeing systemnsabellivés to
unoccupi ed  £8a5 IhEL el dy | . ' ﬁggﬁ .in
communi cation wt lsrg{gzhneans?eéﬁ?n ot qﬁ)er ‘a%rtuécrﬂh’(\pér]?%f&t%#g&rl]u er éo%’ ' .
unoccupi ed seats for 5 communieRiing nghe hdogakber ef il endia a

t herefrom processih Whedes N sai d processing neans has the capability
to determ ne the predicied . passenger | stored jin said

d f d .
processi ng neans and adt sai P ~cessci%‘rged%“%?é‘&a}tp:scgglﬁ’b‘gf‘nlgoa S e tthlée

transit data legatwioripof the vehicles and from electronically stored
information therein concerning the routes and a plurality of
stops along the routes, a transit data table including the
predicted arrival times of the vehicles at different stops;
electronically broadcasting the transit data table
information; and | | |
at selected locations, accessing the broidcast
information and transmitting said information in at least
one of audio and visual formats.

10. The method of claim 2, further comprising in selected
vehicles determining the passenger load and transmitting the
passenger load to the processing means as a base for |
calculations of predicted passenger load at upcoming stops
for inclusion in the transit data table information, thereby
making available the predicted passenger load in the
electronically broadcast transit data table information.
[ —
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16. The system of cI aim 15,  wherein the display neans is | ocated |,

at the stop. ”“’II u ﬂl"ﬂllal m 15 wherein the display nmeans
is 15 WO 9382080 | e by T 18. The syst SCTUSONMS 15,
wherein said display means % nél udes neans for receiving the

predi cted passenger ad.at _a given vehicl to neans.for
di spl ayi ng gtsil‘ e t‘ﬂ%tB?%dl c‘fe&lﬁég‘se%'gel"mle&.fd'nto % eE)iass r? éfail
19. - A syst dwdaicastinyi and aapgaesenydgr andi tinagswisting steps mp&bﬂrec

transport at iy Mebbsel &aPly tb'i%aﬁcfa'éﬁ%.'ngt bEﬁe?fJ.nformatlorI he ¥&Mi€ish 8b a
public transportation, sto 25 t he er .| oad on

assen
t he vehicl e e tfHeansit dgta s"t%‘ble a%ﬁf%?m%waaﬁ?¥ y" erg tige
vehicle, being iBtavedi ebe dt Aeddt n@n@ pEedet e.remsnetttfemﬁcﬁ.ldvﬁﬁg-

vehi cl e bel si tuat i cular Locati Qn.aL9 the r ute ;
and having a ’rfﬁﬁb@? §1ayun(5%éﬁ ttedw%%’ét sdag Tocs éﬁg Phe 3kt 35385 H(f;‘ one of
a plurality wfassbpsretiionke, season. hhdidaytand meatdest caccesping isadd

a gl obal posjttoPngdeishNhAENY rdRkkE e chAgAsedd Nnformationt N& WRhixgaat said
gl obal position determning device recei ving Br oadcasts fraom a

plurality of°Rf ol gdio ~ang, ViFPAl ngtORL M aé"é?t e fEPERY1Rg, said

det ermi ni ng iiP6rmation in selected vehicles.

| ocation of the vehicle along the route; passenger | oad
determ ning neans | ocated in the vehi cl e, said passenger |oad

det er mi ni ng R2ansh fayrstem for noddfyingnk rppssenger s@igdnd oy amublding t he

nunber 5 traHE HBEQEHQhe@eﬁféié @@Q:Hehﬁré\i%h.aéﬂnétdf thes't'éﬁﬂél’@ at
room space in the vehi cl e; centr rocessor aid central

processor ind transpQriabieR ¢dRFeRi cath gl bb& eﬁi%ﬁ‘?l orf
determ ni ng geeteeekninedcearantng tane Ibeiaﬁgorsm:fuattlmel 1®c a paveicwlar

therefrom apd., h@PO MC%{ ﬁomha&&' qhe . stop bhd %e[‘t%?ére#:?a%

det ermi ni ng nMeans ecet vin rom
sai d central pproeddsyr 0ﬁn§F9@|Sn91@P§cﬂ=h6nr@th8y the systemtgpmprising:

i nformation Concer ni ng %:]L'&alr %Bsﬁtlorﬁadéi:éﬁnlnlng dé\f‘i’éémld>éﬁtédlcimdl ng
the | ocati on eac rali t of stops sai I ocessor
i ncl udi ng Be Vegéﬁﬁﬁsforsi‘bﬁpﬁ}ﬂlsa r S relcfrbcgﬁ Emed‘PlPﬁe @% TeT e
communicative with a plurality of global positioning system
satellites for determining the location of the veh@c‘le along
the route;

' processing means in communication with the global
position determining device for receiving the location of
the vehicle therefrom, said processing means having access
to electronically stored information concerning the route,
said information including the location of each of the
plurality of stops and schedule information and a histéry of
transit times between stops, and said processing means
including means for computing from the location of the
~vehicle and the electronically stored information the
arrival time of the vehicle at stops along the vehicle's
route; and

display means, said display means in wireless
communication with said processing means for receiving the
computed arrival time therefrom and for displaying the
transit data table or a subset thereof.
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-

and the electronically st ored mat i on he predi ct ed
arrival tinme of the vehumnnm‘m H‘&Hﬁ‘and 20 t he predicted
passenger W@9gl08206 t he v arrives at t IPOT/ES9G13968Nd
access means, said acces$ neans |n connunlcatlon with said

pr ocessor for_recejving the c al _ting and the
predicted possent® S 653”28g cgalmtﬂ@reﬁm&ﬁe%ﬁuf eGP IRY TRRARS [ b3
transmtti ndlddeted at thecsgptied arrival tine of the vehicle and the

predi cted passenger load in the vehicle to the wai ti ng passenger
I n audi o, visual or audiovisual format. 30 20. The system of
claim 19, whet ei iTh@esHetensofiegdaims12, whereim the display meanglisThe
syst em of clﬁgg&églembyr@h@ &Qgs@§§§§§ means is 35 - portable by the

- passenger. 38 : 22. The
system of claim 19, wherein the access neans conprises a tel ephone

and an autonmne$ed Théosgstennof claim xamwmheréinmthéngehiaieénnhfenerfrom
the cent ra:l.néludes m&AR§ efé:? rdet:e:r:m.m. rﬁ) p%ﬁ}%@l%g %’1%' gasgsﬂgm#%: ein

t he access I Ses
notifying a b@é@eﬂéethﬁaVthg ¢§F a publlc transportation vehicle
of the arrival tinme of the vehicle at a transportation stop, the

vehicl e avel ling a_predeterni ned royte and bei ng situated
at a particutfr I%gﬁtﬁgﬁkﬁﬂoﬁﬁpFﬁQIWOGFe gﬂBrFHE sebf PEocEssing.pRgngne of

a plurality bs shopomduwrigatien auifth said unoctipisdsseatcdepersining

means for de&S&Hl;”#%gaa{é%i\Pﬁﬁ ' EI{JE!# ¥ of unoczcalﬁ’*‘éli ‘Qeeataé %ﬂ%r%?%o{n"“t <

a first processor e ve and ofmint cati on
t he positionaBét &haneiny aebdsprecessing mea@%ehaﬁngh%ecam}al-lmotq he -

vehicl e ther gbte#minel €he predictbidl phsBeAGBSS 20280 FRBMH S0 sfth-EH in
el ectronic storgg means |nclgd|q9 |nfornat|03 concernln gg
vehicle's processing means an d such predictions -t t

transit data table.

17. The system of claim 16, whereln said display means

ncludes means for receiving the predicted passenger'load at
a given vehicle stop and means for displaying the._ predicted
passenger load to the passenger.

18. A system for notifying a passenger waiting for a public
transportation vehicle of the arrival time of the vehicle at
a public transportation stop and of the predicted passenger
load on the vehicle at the stop, and of availability of
seats on the vehicle, the vehicle travelling a predetermined
route, the vehicle being situated at a particular location
along the route and having a number of unoccupied seats, and
the stop being one of a plurality of stops along the route,
the system comprising:

a global position determining device located in
the wvehicle, said global position determining device
receiving broadcasts from a plurality of global positioning
system satellites for determining the location of the
vehicle along the route;
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route, said informatio on of each of 25 - the
plurality of stops,- '“,imimrmulli ocessor i ncl udi ng means
for conpuwongp/aseasm t he' locat | on _ e vehi cl e andPCIves97/13965

el ectronically stored i nforrratlon the arrival tinme of the vehicle
at the stop; con‘g grocess or said _second  processor
30 | ocat ed remﬁaessefr}%ﬁt%%a cfirteEmining meAngj docased in the
comuni cat i orehiidXe sai datdr spasserersor Yaud r edetgrnfning meankhe f&li:ri val
time of -the y, retro . .l gcahion refr
di spl ay rreansélégsxgdl‘%%ﬂi %B %%%eﬁﬁgw reagssl%éi§§1£8 %he P ‘F%slg
communi cat i G*FQFFC@WWS 8ndt kheca¥aidability of Standlng room space

39 in the vehiéped second processor for receiving the conputed
arrival tlrretherefromandfor di s ey the i nputed arri,val '
time of the vehicle tdtfEWA rﬂjp ssot satd ofgBFrals processor ingpans

| ocated on theraHsslcmrﬁmmﬂ&ttewn niireth the global popitsiengidtdmdaing t he
vehi cl e; anqi vice for ﬁecef@iﬁgfﬁﬁgne?c%@fgédgf t?ﬁgdvéﬁi&ge ttn?er%ﬁ% nger

| oad at upcom ng stops based © er it n passenger
25. The syst%ﬁﬁloincFamwvmcaw@nemtbausalslemasqmmmd determlnung | n

Wi rel ess COfm&Eh§afd>9nré\d:é:bv§@§dtHéS§§é‘§&'i éfaﬂoad theref£&h 27 M Ni ng means
via said first processor

recei vin passenger | oad
therefrom 15 ’eés(i?f‘g?ﬁ"&f RHCSSHSST, Jgﬁf'e]r‘ﬁjr‘rp%a? KA I Yans
i ncl udes -neastsofed iafermaugonheomlehad.ngf tieoamytesd said infoweation rom

sai d second r ' qwfqgr .Seats
to the passe%q'er égﬂé efd ggé%‘?lgat gr% g’rczhm?rﬁjt%%%% ]{k&:a i on c?g

vehi cl es and SaéﬁePﬁPFﬁés%'véFlClﬁ‘@t}PSs means for qomputiing fxpst dhe
conprising: lo¢dtioneads dhe ¢eheeted aﬂ&hltcﬂées elfeQ'E:ronlcally NBHYAH | NY

Sensing 1 he pacesfbSf e Bredide TR w1, pime of eI R ss0r
nmeans (a) stop andtthe pyedifatacs pasdengeh:abbadmﬁttawmmegumhl when it
schedul es, tgapsitst 5ge§hggrs§g?de§ggl cles toalrrgxg Chei 1 rou?gge;ngi fferent

conditions fromone StOE to ano
passenger |oad changes2tfigéf means, said;pefeff BBRABFt +BnSORBURHRALIGH cles

nmove from oneith said pséopssor afmi hescealving iR computed, agpiivéb)timsed

upon the t raQﬁat tﬂ@t %fe%lc%e%n$§§§e££e§ tigand Oéhészaeprom, and including
means for transmitting the computed arrival time of the
vehicle and the predicted passenger load in the vehicle to
the waiting passenger in audio, visual or audiovisual
format. '

19. The system of claim 18, wherein the access means is at
the stop. '

20. The system of claim 18, wherein the access means is
portable by the passenger.

21. The system of claim 18, wherein the access means
comprises a telephone and an automated information server
receiving information from the central processor.

22. The 'system of claim 18, wherein the access means
comprises a computer.
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vehi cl es and the pas f id vehicles at a 35 gi ven tine,
cal cul ati n red| ct eﬁm“ﬁmnnﬂmuclmsal d 40
vehi cl es 06 ve at wupeonrngsstops and the pr e BCTUBIT/pR6S enger
| oads of sal d vehl cles at the upcom ng stops; (4) neans

communi Cat i PG bei\“@?é\téthefor notlfyi’rﬁj"'&bﬁ%seh@@@@hﬂglhﬁef@rﬁ%91; 11& means .

and t he ad.sen mreans he syStem ssor
neans, for tttrgﬁsﬁﬁpo[rftlaﬁd%g 8‘&& 2 gﬁe itdimes ot’ the Vemeﬁ?ﬁf—taﬁe
passenger | @ad irbmsperitatibnom stog, vehthées vehicle toravéillingsysem

processor teru(:.@(gl gEapge a?d be:n.n%r O@:‘.jt? %%e &\@ t tﬁ];n ”lrteji] area

served by t transit ema s stem
arrival ti m;g:cat:.on alangu;i@am r@l%:teopsnén¢h¢1es&990dpaiag pmedlcfeda

passenger | ﬁd&ﬂlﬂﬁ%ﬂ%ﬁé‘%ﬁt@%h@%ﬁt@ TBHE system codﬂl S8l &Ft ed
| ocations and vehi cles wthi pte

stem_a
recei ving the broadcast"Siitf %gr Seterg‘éPéEQlW}%as%I%%tEﬁB@%C](ﬁ the

transit dat@along the dalles, including subsets containing i nf or mati-on

se ot e Trom (e prod ek gBSLLBMBEALIA on cre a0 R0 400
of a group sfommunicatiamehiwitds &ber appsdtéosr deberwinang tmeasst faypstem

conpri si ng: Aelde ifPiHg Q’l’ié"g.dd&@.ﬂ&ﬁ%ﬁfnﬁﬁé Lerdcot EH@refrom, sa ?@J‘Qsecs (2)
nonitoring the position of the fromthe vehic

br oadcast i n®THEFHHY t iGprEste q n%&Fﬁ&t i BheShIOPRE pHESERFRs “F%"HEP
i nf or mat i on ifnaimding infornet iohi comseriit)g atha vaisicle'conpoties, sfiding a

transit dat %.ﬁﬂy'n%% ai&i\ﬂdfﬁxiof@éiﬂéﬁrbffeach of t egi@f-er A el es

and transit tinme or the v nove un
condi tions f§%MRDne Fdp §3LBo first avmmsgwongl@hedmgounwanofor

passenger | aashpheig$s from the UNUg&athidhersent @HQd'&éHﬂéléls éﬂw Vi cl es

upon the tr SASSETARACA LY cobRRERNAPRBERRFONE SPel AGTIVAL Cie, G HiR and

t he passengerehicts af the swedbpeles dat a 35 given tinme, calculati ng

the predicted tinme at yMi&dond processor, said second processél located
remote from the vehicle, and in wireless communication with
said first processor for receiving the arrival ti.m.e of the

vehicle therefrom and the stop location therefrom; and

display means, said display means in wireless or
wireless communication or a combination thereof with said
second processor for receiving the computed arrival time
therefrom and for displaying the computed arrival time of
the vehicle to the waiting passenger.

24. The system of claim 23, wherein the wvehicle further
includes means located on the vehicle for determining the
passenger load in the vehicle.

25. The system of claim 24, wherein said second processor
is in wireless communication with said passenger load
determining means via said first processor for receiving the
passenger load therefrom.
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oad of the sel ect ed I MU 5o g sops; 5

broadcastWPafsee6 n t he' afeat ® s+ served by the transi tPCHeseEmBIgEsyst em
data.including 5 t he predl cted arrival tines of the selected vehicles

h
AT e T L S TR e L
sel ecti vel yiticdpHegi mgavebfersreteiving the numbien ] hnfbafc&ph.abl geats

i ncluding s t a@ﬂ{lt C

predi cted t?gﬁgl péé@bﬂ& %Q‘ocessof thrIEHneWSRE%ﬁ% tsf%'l repée %‘g{c}l%a&%nger
| oads. number of seats to the passenger
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27. A system for playing messages on individual wvehicles
traveling along given routes, comprising: storage means
storing a plurality of messages selected from at least one
of advertising messages and public service messages,
individual messages being designed for play at one or more .
selected locations along the given route of a given vehicle;
means located on the vehicle for playing the messages; means
located on the vehicle for monitoring the position of the
vehicle along the given route; and processor4means receiving
as input from the positien-monitoring means information
containing the changing position of the vehicle. as it
traverses along the given route, and responsively selecting
messages for play based upon the position of that vehicle.

28. The system of claim 27, wherein the.processor means and

the storage means are located on a given vehicle and-adapted
for serving that vehicle.

29. The system of claim 27, wherein the processor means and

the storage means are adapted for serving a plurality of
vehicles. ‘

30. The system of claim 27, wherein the means for playing

the messages is selected from audio, video and audiovisual
means. '

31. The system of claim 27, wherein the means for playing
the messages is selected from means for playing the messages

inside the vehicle and means for playing the messages
outside the vehicle. '
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