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TRAFFI C PREEMPTI ON SYSTEM W TH HEADWAY MANAGENMENT

FI ELD OF THE | NVENTI ON The present invention is
wgenmriagdyy directed to systens and net hods t harcaiusemws/023190

traffic light systens to be renptely controlled using

transm ssion froma transmtter to a receiver that is

comruni cati vel y-coupled to a traffic [ight controller

at an intersection. BACKGROUND OF THE | NVENTI ON

Tr TRIARFIC BREEMPEIGN SV RI ETHEW ITSER EAD Waot VeA R AGISVIENT

flow of traffic at intersections. Generally, traffic

signals have relied on tinmers or vehicle sensors to

det erm ne V\,hento ﬂﬁF@ af fic signal
l'ights, thereby signaling ggpfbﬁgﬁpﬂgc%{rections of
t r afibe@résentibrogition Mgty HirkGe@tPS8REhs ahh! 'm?etl%(fs Wit a0

commonly exenplified in an energencyvehicle
%@%ﬁlg}é AYT'eRS toebrceetrdy condiolled vsing saimissophbingeranamtier to a

n al | ermtted to
e o A ARG o PSR Pl At
Enmer gency vehi cl es have typically depended on horns,

sirens and flashlq;ﬁ lights to alert other drivers
appr oachi ng t hBA GMgENDOQFﬂPﬁE INYENEIQNNncy vehicle

Ih gta 9 %chlg‘%g cgls ?’?T‘Zen ong b'e ?r}lt % % a g‘?clie g@‘ﬁfﬁ r{_gbﬁ’gwcﬂf gagflg}sqté%ebrsectlons.

Geaéldllp theffic eiigaalk Agld @D@d orPfita8R ok REnilkis¥Rbrsah d@terane%H%n to
approaching an intersection will not be aware of

chapige Mharpape PhigalEasienadighis, therebypigraling ?igﬂrm’tmgghmctyons of traffic
{ { t n
to Y58 B0 Sl R04 b Sinde R kS b BB R emssecncy-

veldslewpplicationich as bus systens, troIIey cars, or other
peopl e noving capabilities. Mass-transit systens
pr e SERTESRRE V? ielgh SWIWIIZ@hﬁe tans,tihe traclseamd embutaatés, ere generally

perfd Peer R R on B A FBE R o benu SRples have
typixadig iiepend®d 6n Hbirk) $iéhs addOf MBINBURLR 18 %ﬁ?pd{h&%r{vﬁfstaﬁgroaching

mass-transit vehicles that share resources
theﬁﬁ‘l@ISie‘étlonsfh@tfﬁnﬁﬂqudmylscleAlstemdséo oo Hetinerseetiqrafdsyever, due

Qve ntlon i ssues ncr ease. SUMVARY The
o G P R A G A ieaons, ofen the
drivd? @Y @ voEiblel :pPRACKEN@ hh BREEStion will not be aware of a warning being

emitted by an approaching emergency vehicle.

Municipalities that use traffic preemption systems generally also have mass-transit
capabilities as well, such as bus systems, trolley cars, or other people moving capabilities.
Mass-transit systems present their own problems in the areas of traffic control and
scheduling of large numbers of transit vehicles. As traffic and congestion increases, it
becomes more difficult to maintain schedules for mass-transit vehicles that share resources
with the public, such as roadways. As the population expands, these abovementioned

issues may increase.
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and others that are related to the types of approaches
and i npl enent ati ons di scussed above and in other
wappleiisgd ons. The present invention is exenpl PETAS2006/023190
a nunber of inplenmentations and applications, sone of
whi ch are summari zed bel ow. In connection with one
enbodi nent, the present invention is directed to
i mpl ementati ons that al ISWMMARYic |ight systens to be
ely contro] |l ed.. One such inplementation enplo
da{ﬁww@?ﬁ%@t Y eIHORis figepiedforvgiepinang thg Abotesmpined Hallenges
it
ond S R LA R by S Db S I‘J.{bl%fﬁen*?a@@‘&s%%st@%abOW
and mtant&gmﬂphaawm The pEeseattinaentot lsseycemhﬁeam arlithbaoft 0
rovi de traffl | {ght pre-enption for ener
lmp niatiens alvdqapa) igpfans ome Qfyhish @i&ﬁeﬁ@r@ﬁ%gépwem
ﬁfcbﬁnelc{l%] LithQRE & &Eo&i%é’np reseht! eﬂt?orﬁstdﬁt‘@{}tf:& gp
t circurt at each intersection of a controlle
imphanmtatmﬂs thmealldvo traffivdphit byesectnwiy blerien’[a’&iy- ¢d‘na10ﬁéd One such
systens as well_as to provide traf

implseniionicar eI totedt S %ﬁovv%qupwm%wawd
at e&dhriﬁfékstecﬁéh 1tnréec BBfiEPLle %ﬁ)ﬂ %@@ﬁaﬁﬂ?‘h cSﬁtP(g“eggiﬁlent is used to
recei ver locat e at a traffic ocat on an
marage Readevagin hedtrarsitaaitems ac odh at taponidetiad(id hgi’mpae-emptlon for
mass-transit vehicle. A decoding circuit is adapted to
emergedish NhielsSt he recei ved identification code by
At t : : ' ' ;
eSS BefiolF BRI chBRAFRAE vrANih RIS irfilL, such s o
traffieigitcdsuid at ¢adh iteiseaidn\of Bicohteoliednear aysed ttdmanagedleh@way in
timn In response to detern1n|n9 the tjim ng

maseHERRY SYsHREPYGLbt 1o pRadRIiER Bl RferrEInsicR gorrggpergency vehicles.
Eacfl E[I%H{(! l)gﬁﬂt fcﬂ{:\%lt f?ﬂh@ Q(?nt o‘ﬁ%a tdfefa hﬁgarf gé&ve?&%n?& dﬁé gted at a traffic

sen I'nvention | nt en

locwleﬁ @hd héapeario reédl\kaatIf idéemstificatitchdearinsitted\feyny a mass-transit
npl ement ati gn of the present invention. The flgures

veh@hfd A dpendinggeiprad dy aciwreéﬁo £55REN4 t91 the fecRtyed idsatifipationaors by
atter %éggg k{%&}tﬁgeﬁ mggg]t?egfsm@m% aﬁﬁdd'é!:en%%ﬁ% f 1%15 g%ncﬁ_ie Td_e“ﬁtlﬁed

vention na € nore co

routdnlte iBpasds hidenniédieshidle’ @hemaylwddﬁt@lté eithing. In response to
description of various enpodi nents of the invention |
detesiniag thed Hnie hirelfie-PaReaoacPMARAng AR generqtd for a traffic light

Onﬂ%ﬁﬁéhéigﬂﬂf 1 is a perspective view of a bus and an
ance approachlng atraffic

The above summary of the present invention is not intended to describe each
illustrated embodiment or every implementation of the present invention. The figures and

detailed description that follow more particularly exemplify these embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS
The invention may be more completely understood in consideration of the detailed
description of various embodiments of the invention in connection with the accompanying

drawings, in which:
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i ntersection, with antennas nounted to the bus and the

anbul ance, and each transmtting an identification
woaQas/13889accor dance with the present inventi onPCEiU§2006/023190

2 is aviewof a mass-transit vehicle approachi ng and

controlling nultiple traffic intersections using

preenption of the traffic lights in accordance with

t h&Figuredant pempative oiew & aopirsend ah andbulznee kppadoahirgm wiffic

b SRR o b L T B S s
an i@%ﬁgﬁé?@&@édg@rﬂn dootdificd %flftﬁec}])r%eﬁ?{méfg%' systemat a

e and an intersection in accordanéde with the
pr digunt 2iisny eiew of v mil¥s-transit krehitle\apptoaciing andommnmiblirg moltiple

arious .nodifications and alt ative forns, specifics
traffi (I ERACABS BSipRIFe RO e Waﬁef{cgithé%é&ﬁﬁ?(EHgf}?eth@ the present
invedtigid ngs and will be described in detail. It should be
under st ood, however, that the intention is not
ned@gwaniib ¥ bioekldiagrdm ofitheicoxpohemanof the tdafip@esmptidragy stem
enbodi nents described. On the contrary, the intention
showg 11 Biggessdrangd|d; apddi f i cati ons, equi val ents, and
al t Y 1 i PV
©hd LS BobAY R M YD T e PEREAR offiom at o
vehiokeTahd LannfofsS6IRI iFThlaCtorincé MEtHENB Ot i enTibe, pr esent
invention . s believed to be applicable to a variety of
di fWaiethe inyassien i amparblrdy vaReHsgaodiHeations gnd pligragtve forms,
(N ' IS t
spetESHBL i RARLE Bonlby G BPoRERASH o BEGAIRA IR
desaibpd di Setail. IthhRouldbe mhiantoodhovevapfiaethedhtentidrhisamoghecassarily

di_ scussion of various exappl.es usjing, these and ot her

to ligghihe kievention frafhe patiicaler enpetimeaiidegibefe Oprth gppirary, the
e % O SRR ALl B B B E Rl B the opii
and cespel dfalie inventinsaiefinal Py thd @appanded eldirhant er val bet ween
each vehicle and/or to maintain a predeterm ned route
timng, herein designated as headway managenent, using
atraffi AT fry P! s
assi ot MFTATEED PESIPTON OF TREUMBODMEIRE
publHepresgheinyetfontis élsaved welbs aipdisablé b ougtets bfdidferenetpes of

i ntersections, by naking a priority_request to the
heagwayemapagemgat in d traffic preemption system.” While the present invention is not

necessarily limited to such approaches, various aspects of the invention may be
appreciated through a discussion of various examples using these and other contexts.

A particular embodiment of the present invention is directed to a method of
controlling the passage of vehicles, such as busses, through a corridor to maintain a
predetermined interval between each vehicle and/or to maintain a predetermined route
timing, herein designated as headway management, using a traffic priority system. Traffic
priority systems assist authorized vehicles (police, fire and other public safety or transit
vehicles) through signalized intersections by making a priority request to the intersection
controller. The controller will respond to the request from the vehicle by changing the
intersection lights to green in the direction of the approaching vehicle. This system

improves the response time of public safety personnel, while reducing dangerous situations
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controller. The controller will respond to the request
fromthe vehicle by changing the intersection lights
woaoriege3in the direction of the approachi ng veniusk@®s/023190
This systeminproves the response tine of public
saf ety personnel, while reducing dangerous
situationsat intersections when an energency vehicle
at inte@sdetiphghéroarcrRg el veéhickds kidypiatto closponarred L(glstyss‘:t;&inrity
in accordance with the present invention can al, s ?
systers dejagpprdanegwith thepresanbBiverfioresanaliorberisadiig ;ranalhvehlc es o
t rticular enbodi ment, the tinme and | ocation
manﬂg%ﬂ%%wgﬁt ransit vehicle is conpared with a
pr &l et@hdr pasibuses ketotienent,fthd time nngd fochtiamsf 4 masiraise viebicle is
behi nd schedul e, the priority equipnent js activa %
compgreg é‘qtbe%mre@‘?t@@ﬁmd @hﬁ%‘ﬂ? olfé %V@%S -wansitiyghislep hehind schedule,
the pfﬁcg ti gulggxﬁ%t V\lé é@ﬂa@k?lttbg ?%h‘?{ eargggtl tgé: B Ensit vehicle

in reir@H@!te itgipreidtcsnhred lsbl&dhld-l THerd e owtver d1ttlahﬁ>nl§l avheretthere is no
mass-transit vehicles pass a particul ar point, at

predetegingd sphadaleart & 1s desired %ﬂﬁﬂ"é ﬂ&/@av-tmsmve.}ewl@g pasgyq particular
pom‘f gﬂregﬁlgiaﬁﬁquﬁg t?ﬂ&gangﬁ g}p gutgp Ol 0% lgé@ctcoﬁ‘lﬂﬁ&ed by
passes tThrou ef section,

recoi“d1ﬁg1$l{€ tirhé 0@t eehaehiolet Jffm@seﬁ tﬂhrbﬁgh 1hg 1M€f$bﬁio@1 hmi tna@isiniitifg data
s earl provide it a reenllghtlfltls

to theafpléowmg@vﬁwstowmt i Haneal @hgroeyfdeﬁb%away lightrk i dmiatn
t
u 'P'sewglt\shl%l llemenéérjtIi;“o\glg?)1v g%ﬁiw%gq?e{n ng&ﬁérﬁgﬁgh?%{é&ﬁéalg?&e&grs and

i nf

roadéRIBiifdiCatpRSS afotnh BRUAR diiver dfithetisrGlncothe lhst viehicte passed
method there is typically no way to tell the driver
thropginthetiptersaetim. tIn dlais srethadetherevs wicaly ng wagdeltell tha drivgr what the

mag:nﬂgcrleg%fis tlﬁ? ggvimf ﬁd td(alt%zﬁfl}? heg]ﬁ &g rnlu%{ﬁ(gd {oqasglgtltﬂé Bri¥ @ to return

er va

to tHRCeaEthineRvall Devivas amd:mbﬂhbdﬁiﬁtmd@rﬁamesmﬂf patrtieulmr aslsodiments
invention nethod utilize two-way conmuni cations

of ﬂmrmhirwn@iqmm@thg@ gtilizaiwentay sempapicatiensthstpieaheiimtegppetion
and Ighn i écé Po rS%E Fln— btllilﬁlchg vat’ﬁl: Pﬁ&@%ﬂ"’:ﬁ%ﬁ@m%ﬁ%e@%nd

Eut od I 'men

secdndy. ePéﬂu@ﬁ‘laﬂﬁﬁb@dlﬁl@nﬂs RE GHeRRERheindemini rahyealpd Inebipoyate a vehicle
systemto help the vehicle return to the standard

priofigt sisieat tq help theh@blclﬁe@t}ﬁn tothg sippdard interyal ditdhnsbegysto deviate.
t he()r?’eI et u e 1g tlge m&gﬁg& 9f‘: Y BLESI c%?trldo\?gﬁ[e?e ttls Jie%lr%ﬁ‘dnﬁagfg altls pass

have a op ever

eaclt Et@ﬁé{@ryﬂ Olnﬁlﬁuﬂeﬁ) EachemsipanbmitetS Ho td ORry Intdr& 868 it phbes. The
i ntersection equi pment adds a tine tag to the vehicle

interseetignoeceiinnesy adden dme e tadls vehidlallp ynd slores thedata. Additionally,
as a%?lgapﬁfﬁg%gw 1P{er%te§trlo§1§ L tl%’pe Jtag of {hﬁ eViG% \%fmctleb% compared to the

are
present time and the deviation from the desired interval is computed. The deviation is sent

to the approaching vehicle for display to the driver. If the interval exceeds the desired
interval a request is made for a green light to help the bus return to the desired interval. It
will be appreciated that the bus can compute the deviation from the time tag of the
previous vehicle that is provided to the bus from the intersection.

The traffic preemption system shown in Figure 1 is presented at a general level to

show the basic circuitry used to implement example embodiments of the present invention.
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present tinme and the deviation fromthe desired
interval is conputed. The deviation is sent to the
wappienagiB ng vehicle for display to the driver PCrfustdee/023190
i nterval exceeds the desired interval a request is
made for a green light to help the bus return to the
desired interval. It will be appreciated that the bus
In tid@omeNtPRigeret Indlusieatesd typival intemsectien 10 havihggafiic lighes 12. A
evious vehicle that is provided to the bus fromthe
traﬂi%h%lél?% sertreler Hfﬁ%qllefl%ﬁsfth%P rafilie dightsi lgrhopgh éﬁ?@ﬁ&%oﬁt xﬁlases that
r I
allogr t%?fé@%oj]%réﬁele aﬁgﬁlla{egﬂiih%ugﬁpﬁeeﬁ%r?écgélg\fﬁ ThOi r%%g%#gHQO is
equipped With prtes@aprebmption syeten hatig sertaimisprtts akd flatupeslenabled in
Il lTustrates a typical, intersection 10 having traffi
accqrd@m@ ithpthe Aretser&ﬂw%mgm mpovids ﬁl@%ﬁ%ﬁ%%@%@ﬁ&@f cient,
, 12 through a sequence of phases
ﬂcxﬂﬂg?kgﬁ%%ﬁ%Pfé '|§nto proceed alternately through the

I NntSRewe chimpiuniéition logn baperRied in the thdfic preempiippsdtam dNF 1gure

a traffic preenption system having certain aspects ?
1 byt wat o anderana Bi& andl AR delor Wensedticiof i tiangcepressifnna 16 for a

I SEnt

receé\fré}‘ I%PE Itr sc%f&lep aﬂ%ragﬁ %@gr ac | Cagee rrananfedr’]ls tloned to receive an
idertidientivt elkit@RsanrRd kfﬁ)n’pﬁtﬂldd)ﬂﬂ&d vehicleh appmaélﬁng:the 1ntersect10n 10.

preenption systemof Figure 1 by way of antennas 24A
Theapreivea Borrastenga il p spmymunicates Sihethe phw&*@hevf@f 18.aMpehisdynigally

S a t

ocs G nBpC ) 4Pl B LEENERRLNRG | £ B RBSE AR R Bhvcen

autogieed VdHiclad ardnuraoderiveéveiiglés ethef 4 bighantefony] Zgdoach, such as by
vehi cl es approaching the intersection 10, The receiver

usinglateagncsiptianl atarneiimtion eperoaghen aterfartherlescribed da P@pmonly

ssified R el bl caor ARUEY 3408 RATRERE, A o

betlweguram; &oarh Bl anoe i at @Hua ng atappkduehingeble Ms@hels 10.
using a high-integrity, approach, such as by usin
Thecateane %Aybmoaﬁted patthe anbyiginei29rmnd Hin wdene4Bria motnted on the

s B RO BT P LA B B o o

apprefdfed thix Fvedidie 1dbnt1ﬂ6ht1@ﬂ’@d&lﬁmﬂ)e2&n§ﬂﬁdteﬂ fbots a2@hialee20 or 22
approaching the intersection 10. The antenna 24A |s
usingafiteath righhpulsesdinaaeiber grabogitgenth d hg sadin Aigqgemy signal can
u
werpAtTeee U | rent B R e e ch B Achdsh £R65

iderdifREE6H edRd Theahtedny ehtatbies thévvatiol feqfuemiy gtk andsentean
transmtted froma vehicle 20 or 22 using a stream, of

outpyt gignakiglthehdse selp@enks. Eiadasnisinctorfi§erpesgses and validates the

ou'qc];urt B Lﬂepf:fgm%egé}]%enn%al% For certain validated output signals, the phase selector

18 issues a traffic preemption command to the traffic signal controller 14 to preempt the
normal operation of the traffic lights 12.

Figure 1 also shows an authorized person 21 operating a portable transmitter or
receiver with antenna 24C, which is there shown mounted to a motorcycle 23. In one
embodiment, configuration of a phase selector 18, including setting any headway
management information 26 including mass-transit vehicle schedules, is manually perform

by authorized maintenance personnel 21. In another embodiment, the antenna 24C is used



10

15

20

25

30

transport codes that identify a requested command or
operation in addition to the identification code. The
wanvwnagsio receives this radio frequency si gnaCTAas2006/023190
sends an output signal to the phase selector 18. The
phase sel ector 18 processes and validates the out put
signal fromthe antenna 16. For certain validated
by tieduphirized pambis 21 thafqh draradt Belitod 2 iBsitumtionessthat requafef menual
preenption command to the traffic signal controller 14
cont) obthedisesee# Hor mal operation of the traffic lights
1210 K OHIRiod wRh oD BRSNS UbRAN: BRANRS, 3 Bud22 and the
operating a portable transmtter or recelver wth
ambahhen2RardHcth agpr@dehing thdritesestionvih0,rand ivbtdretjoesting pre-emption
not garcycle 23. | n _one enbadi nent, confi gurati af
of therigadlic signa cppirolies 14; ybietrifignakbs Pﬁ?ﬁ{bﬁﬂ%’ ﬂ*&&@gﬁwgnﬁ
' 1R 26 | [ BSS t Iyt
contfF 45 I5 Bheinfby LR Rkl L pRoce s RS phrticuly
exarfiple)the ambonpe? G oan dbvea predétarnsined hierarehytioghereimdn, the bes 22,
antenna 24C is_usedby fhe authorjzed, pers g tﬁ 1to
suchgihptdbe apmpelanped( pre-qnaRiiongequest1p alyyays BPFIRQ beffag the request by
i . t ' ¥ .
e 538 8RR ERNSA) oAy B 5REH 80 st 10 o
perpehdittiar divetids, alncbustiavmghil bagest d€laprdatbatth its schedule may be
approaching the jntersection 10, and both requesting
awa{s{%é%ﬁmpaw pyer ithebysthatas elosgshivAn-UBRt rol 1 er 14, a

contEsF P FTHPE BRRERG | BilER00 ropchifi S onolline
mulfipie +effd intisectiong 104sandai0bionuisasute xamposlantdiwith tiuprasene
.20 may have a predeterm ned hierarchy higher, than_ the
inveptign.pmtersessign Eﬁhfs ingenielng ragen 139 Yl azame cibn rppyiraute, and
o] I 0 e qtyh . :
e 5, OB ETeDRERGEL I Sp MBS o RablR, S, it
routk Bf HeSegktRnsil Ocliclonp as peh ds tishacontiol eediowoboththmadsttmnsit

having the | ongest delay relative to_its schedul.e
vehigles Faselingconntberappies of govenmental Body fop sentralledrpgien 15? iéuch as

. -time. i ; ; . ) .
o i en LA 4 B FU Ao Py ARBARR i 10 S
preenf}itRhoE ¢hd tmal Sgerativt cfdke waffic tight 108t t© expedieqaschga deough the
. wth the present inventjon. |ntersectjon éOﬁ isin |
intersepHianol (Y aneggmesaency Jehiglec adughsst pricgity yand pHpwipre-emption by
{ I N 61HSeGti TSNP . [
the i} GopfRORniell FUREEAA0R ARSI Bo bRRREERMAE, T *Pnt e

of IhiesebR@Es! 4 833 thaffiehiplet conttORerad 6 tiedt kcowsols thetdperation of

control region of other mass-transit . )
traffic lights 108 and supports preemption of the normal operation of the traffic lights 108.

Typically, the traffic light control system for intersection 104 includes an antenna 118 that
receives data from an antenna 120 of mass-transit vehicle 102, Typically, antenna 120 is
mounted on the roof of the mass-transit vehicle 102 and can be directionally orientated to
preferentially emit a radio-frequency signal in the direction of travel by the mass-transit
vehicle 102. Signals from the antenna 118 for a requested preemption of the traffic light
108 by mass-transit vehicle 102 are coupled to the traffic light controller 116. In response
to the requested preemption, the traffic light controller 116 adjusts the phase of the traffic
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vehicles traveling on other routes. A governnental
body for controlled region 112, such as a city
wqgavesrias®mat , can install a traffic |ight contr®aCTAg3M06/023190
for traffic light 108 permtting preenption of the
normal operation of the traffic light 108 to expedite
passage through the intersection 104 by an energency
lighté @08 € Peradit phsktigd b€ Hie hassarantiy velacid 162 Liovuglr the éntpiséaion 104.
by the mass-transit vehicle 102 at a | ower priorjty
Intersertioni 19p anay siaterhalavelantcans i34 ar%cop(fmllﬁralsﬂafgf frafficilight 110.

i gh tr tr s he '

tr 2t BRI S e B s Rl B e By Bhanagement
infoft@4tibal 126 p elcadwehmahadehnt inédrracioh il ghten ikoBde Satidalal | y,
. the traffic light control systemfor intersection 104
infosrpaiiondeseagh bantarihpassing thraagh the detpisedlionatos ekpmpieapute-B

nt ¢ Dafte .

schef it I Ind 5P TRERILITE RN HRMAG P20 sach 186 Brdhe busces
previRiyGhatsiAf thratich B8 MmibCeddionhe Sthelids/ 128 and ¢B0 asreidiclude a

preferentially emt a radio-frequency signal in the
schegnled dimenf astfival ebithe|congspopdingdrierseqtiondpy eagh fhug pa caqhroute

o5 QRS P SRR Rk BB ETMEZL A gy e, o v

velh 6hEerhblimest, Gfienhgrd 3Dard Biflatgdafpohgeddg@izing the ID of a mass-
controller 116. In response to the requested

trangs wabigle il @ transmitted Gpm astanng AZ0.chmnoger embedigcaljtinipg
it R et Mo A AR Ay o588 ey o

trandmi0d SE ek itifficlRght cbfr6lled @ ¢6 b theli@ssibinsis ivehitiarlog, drausy be
antenna 122 and controller 124 for traffic light 110,
commawiratadafsirige natyypik, sushtas oh lalernghgonnaetiafd eorestiangibe fraffic light

co Rt 15 R ARG 12 OF A e ke e

masbHhASNRHIQE 16D frofaB traffe U tentiAes 1 NvikAhREEN 1 1§1gnd 120, or
intersection, for exanple route-B schedul e 128 and

the masstteanait yehielgul08 mmbe contmenipasivelgroupled to a corizal facilypitapd/or

for the busses prgvious| Ssi t.hr . :

marpffratd et R e R AN HEpL BRSO Akl B mechaniom.
schedhdtBelk dohbBRiAENt JF Elebseat inbB&ion0s hefRaiedmgtion system helps
i ntersection for each bus on each route and/or a

run g exisy wensifpastemgnenstediciontlyh sdmethorined geass frensihyghigle constructed

. _tinmes of . day, .week. or year [ .

in aoefe i 1 6o ARt oo e b AT, R B s me

wailiRS&tFa#is biknal§ Hhé&bley ot fuanSidiallbRehg the Masstrmiachik to serve
I n” anot her "enbodi nent, timng information, such as the

a langet womtey elhis also eficoprpgespenple foaridize mashirensporigpngpstpadsof private
route,,.may be transmtted to the traffic |J
et iEs PaYser B s el bRt ltshlgh bsestsg vy aveas

fast&&han other vehicles.

Referring back to FIG. 1, unlike an emergency vehicle 20, a mass transit vehicle 22
may not require total preemption. In one embodiment, a traffic signal offset is used to give
preference to a mass transit vehicle 22, while still allowing all approaches to the
intersection to be serviced. For example, a traffic signal controller that normally allows
traffic to flow 50 percent of the time in each direction responds to repeated phase requests

from the phase selector to allow traffic flowing in the direction of the mass transit vehicle
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communi cat ed usi ng a network, such as an Internet
connection, connecting the traffic |light controller
waecangtoshe traffic |ight controller 124. Fur POEMS2006/023190
informati on may be sent to the mass-transit vehicle
102 fromthe traffic light controller 116 via antenna
118 and 120, or the mass-transit vehicle 102 nay be
22 1€ provesti Gaperveit wi thedjpheshdtteaffic fewingdh thaethén diyectiomfooflow 35
managenent system usjng cellul ar technaqgl o or Qther
percgh e WiAeT Db RPIGHh (F ACHAIGE CoRSRReHan EToY Tigmass
V [ : r r t
tanlf FSE0% 28 B e e Boble ot TREBIAG prpY S RToRSARR should
be validdial befed exeasingaangisét foehinaketranitsthiczt22d i n
accordance with the present invention, such as the bus
22 In An pxageile installgfem die raidis ProempligRSYiFY daes petgerually control
, I Savi .
the B i Bl AR R RAthel A piBSC Lk B TIPS o phase
requests auirapeRBhdrewp bBask dequichth fiven thasiaffio dgimb ostadlienrand the traffic
i nstead of private autonpbil es because authorize rras§
d;r'glgstraf 1c

signgk ot Hlen/hfetsransroviethen theurinsesABRE @8 berepame
s UG8 D 8- R MBIy B8 k. s

as a A2arbRYailtedd Erosping, én ivhichlcasy the tpfficasignal cortrudler 14 may determine
enbodi ment, a traffic signal offset is us\%% to give
that Hheephapereduest &rom tha other seHes be anfed befopptheipiegedyest from the

| J.owi.ng [ td t
ool APl DR PARARS LD R ALAEARES SBp! oot it
intetsb@tonniar 41l draatedh traffie signaf difet bp nfdniteribg thearatBasignd] coieoller
time in each direction responds to_repeated, phase

Seqflé%w@m’@%/ teing phase reqese tht wilb mast Bely paeranted.
o AR5 S5 0P Bl PGS AR R b

Figur8 1tihEngsltherited usiag hikaowh dmplemsnfion @ac nhodified heiniplerent the

In this enbodi nent, the actual offset, can_be fixgﬂ to
codest andelgasishma discyssechahove ferrradfie pioritizgting gad integrated headway

BRI 13 eI PR B
impleaseht theandéd andellg@lteme discussedubors domtaffic pAbdatitasioh and

. the traffic preenption system does not actually .
integrgtadrhsndwaemenagemenhtORT TCON i5 2 tradamark same 7. traffip greemption

he phas 1at [ p .
o uUEE BTSRRI MRER P DB it s
of thd @PTICO®I Bty ControD$y stfm, b @r ivee Embbdiinensiofas. Patent No.
controller 14 determ nes whether the Ehase requests

5,18ahl 3plog? 4AP-808, amA &o: p&0R1789 <iephamadsiied o) this mapgermplso
acc%gﬁl% Cté gl?ceeﬁsr\é%ﬁlp ﬁ%&%m{n‘? gﬁ’o‘?ﬁérsspgéiﬁg Eﬂ\?ﬁﬂl@ Ombb &Rt ﬂ‘?fnplemented
using another so-modified commercially-available traffic preemption system, such as the
Strobecom II system (manufactured by TOMAR Electronics, Inc. of Phoenix, Arizona).
Figure 3 is a block diagram showing the traffic preemption system of Figure 1. In
Figure 3, radio frequency signals originating from the antennas 24A, 24B and 24C are
received by the antenna 16, which is connected to the phase selector 18. The phase
selector 18 may include receiver signal processing circuitry 36 and a decoder circuit 38, a

main phase selector processor 40, long-term memory 42, an external data port 43 and a

-8-
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as a nearby railroad crossing, in which case the

traffic signal controller 14 may determ ne that the
wohewsa3smguest fromthe other source be grant edCbalee/023190

t he phase request fromthe phase sel ector. However, as

a practical matter, the preenption systemcan affect a

traffic intersection 10 and create a traffic signa

real Shfefdckiy. MiRIh4ih phgsetsblRctor plokéssosd@emhmaniviteolvithithe traffic
sequence and repeatedly |ssu%;%6phase requests that

Slgn&hqomrnﬂ@tml, whishyin e gpairela the trébolighthd2t o a specific

| nhodi
S tor e i AT
antehﬁbﬁ% | Bho @ pRiedsthd (RUBAETY prob&seatie andoglsigha) and prodsices a

di scussed above for traffic prioritization and

digitahsigep! ahas ds 1eeciviomly harewiee prcuitrsy Thedleppder cHRMOMT Pbads

Priority. frol .'
ol o8} RS oo TR s it b e
manP hAE sélb@iat probesstt (. nt egr at ed headway nmanagement

TICOMis a trademark nanme for a traffic pree t| on

sysTthe ﬁ@ngaﬁquﬁmmrwzbgfmmwm%wnwlegmwa &lidsa

e i e .

manUpl%se Bé’i%@cﬁi pessér M ahdlid BsedNB stobe & B8, FABthosinel MNentification
602, 739, can be nodified in this manner. Al so

codeascmd ftel iqggialta; ImWédmOésléﬂﬁEiWﬁY\ wndprmasien 4anwich@s sehsdulerapg time

tags?ﬁraﬁg%ﬁ trqng VS%‘E%B}C@P}F ‘[&Q%Cg Péﬁjfj trgg?r?cqﬁ :JP:(rerrptl on

SY Sthe Bk terit Badpoiths iSusAree éﬁﬁphhg esplare ieﬂwfl%(lb drcethputer.
by TOVAR El ectronics, Inc. of Phoenix, Arizon

In of¢ gubedigient exteniabgta @pﬁﬁﬁ amrsR‘é%%j—ﬂtah@rt omiedy, portable

t f 1.
conBF G5 LORUR LA i) BRI g o
LoggéBdan e heved SomaBe pNAE sél¥ctbNES viRteNdaerh, da%lbcﬁ'h% Smnd
connected to the phase selector 18. The phase sel ector

headv@aynimforinatipy eé anda Epvafautiogaed ldpntd&@ggn aedasiis @terqdrly thegphase

and decoder c ui t , in
selef S EgRe GBermBLEY b 5 afe Pl R B B e socessed
rem@&[}l udhsy @0sked 6@Q)uelds%o@érﬁCl'@céi‘hrea-rﬂwzvml dt off¥asech device.
sel’ect or processor 40 communi cates with the traffic

si gﬂm reqdme @beled4 prpyideh ithf;rmmn pb@ﬁensel@gm pesicgssphd0 with the

1 e 4 r oc Ci I
sl e Tt b o PGSRt R kb ffrone
termd BRNDPIRhnPIsASES For Hehifig Eﬁéﬂtsl Eﬁél@cﬁn?ﬁﬁ@@@%ﬁlgtdfelehlcles such
anal og signal and produces a digita nal that is

as mass-tiangitivahyclesh dndaec eubpdipiant ueal tigg: clauked4dis wsesbio check the
rela{‘lve grlflfvtal t?rge S g 1r“n%ss fransit vehicle to its associated schedule, to determine if
traffic light preemption is desirable.

Figure 4 is a flow diagram of the operation of the traffic preemption system at a
vehicle and an intersection in accordance with the present invention. In Figure 4, a method
400 involves transmitting data 410 from a transmitter or transceiver associated with a
mass-transit vehicle. The data may include an identification code for the mass-transit
vehicle and/or route information and/or timing information. The data is received 420 at

receiver or transceiver situated at the traffic location. The mass-transit vehicle is identified



10

15

20

25

30

data fromthe digital signal, validates proper
aut hori zation and provides the data to the nmain phase
weebweutgas processor 40. The |ong-term menmory 4RCTAIS2006/023190
i npl enented using el ectronically erasabl e progranmbl e
read only nmenory (EEPROV). The long-term nmenory 42 is
coupled to the main phase sel ector processor 40 and is
430 uﬁggl theddeidtiftcation todet sueh agby hdeniifsenl {hdenttef the athioke
.. codes and to log data. In additiop, headway... . .
identifieadionmthe yhiskss S%h%ﬁleéér%‘@i Hg @n ?fcpfh?rﬁﬁf%%&g frgprmation. A
: - NS 1. i ches. . s ~tar .
time PR Te bh QA (B B B PR 80 i SRR with o
pre-@an%mﬁhétgsohh@lﬂhasle asigl emiyering8hd ima informatioarprovidedmeahe
_enbodi nent, external data port 43 is, an RS232 seri
idenfgpgtionTyish thaiacipal (e commarias s rdya t‘é‘?eetoli’jgﬂ’“mr?c{l?fgﬁe° or
othef E&ge%rfs%ﬁ %X\?rﬂﬂggé UL MNI4EH baRef BN tHLf A8 vA ADIRE
selectior. Logged data 1s renoved fromthe phase
desifed| v tindeSfrorh ahd re-detrired scitaiuke, pod 4 trédffic-echbtemcoaymand

. information 45 and a list of authqrized identificatjopn.,.
is gengtried 460 for afraiq light hased pndle dtpraunes) varignes. qrﬁéampfe» it is
deteﬁf‘ﬂ’n%& %It tl{jeaJeﬁic?é)fstbeﬂﬁid sgﬁk%lu%&re fdn éjgtgaet&%ihecﬂ féngﬁ\rbf time,
al'so be accessed renotely using a wr or wreless
the preelaption adahadd Bay be puweidedto sholtert a swaithat dstopdizht. Theanother
real tinme clock 44 provides the main phase sel ector
embpeligecs b hesuevipusmesidrangit yeicleiopdhe spme ToBls 1S FHD TPEek
. Vi . .
s R0 S AR il BRyR AEAct Syl e s
traninGdHicle BioUld, fodleangsie, Ngmpdranigiembmsstativnaly @8 bus stop in front of
mass-transit vehicles. In one enbodinment, real tinme
the igaféie signal inordeydel sengraip ternasirdrape} yahicles. Aergiyapaipiaiing
-transit L t i i . .
reo R EIGAL R, i R3O0 B SRR i
displydera@ opetasoradf tleomhitla dTianopetatbieappdudtthotavel of the mass-transit
traffic preenption systemat a vehicle and an
vehicle basedben therlisplaysd vaiienssic EonFiample dhgprssaint may fieRf th next
in Fi ) . i o
bus B Tl tttiordl HEbURES 433 ASEILES LR WhholRh B
acceptdBsRvEll ansit vehicle. The data may include an
identification code for the mass-transit vehicle

andWbile eestaiaspasts Pfthei RsPreRNaY SHtion;bay s Bean fesstihge vt reference

Th i i . t i . VA=
o S P ] SINET e 0BT e o
manydhiaige® gy beotgadd there} Ibresimple! the idaheificationomide eransmitter and

code, such as by identifying the route, the vehicle
detector circuitry, as well as the data signal processing (data look-up, data sending and

formatting, preemption hierarchy, and data en/decryption) can be implemented using a
signal processing circuit arrangement including one or more processors, volatile and/or
nonvolatile memory, and a combination of one or more analogy, digital, discrete,
programmable-logic, semi-programmable logic, non-programmable logic circuits.
Examples of such circuits for comparable signal processing tasks are described in the
previously-discussed commercial devices and various references including, for example,
U.S. Patent Numbers 5,172,113; 5,519,389; 5,539,398; and 4,162,447. Such

implementations and adaptations are embraced by the above-discussed embodiments

-10-



identification, the vehicles scheduled arrival tine,
and/ or other identifying information. Atinme of the
wornsm/Bsa@Rsit vehicle' s arrival at the traffi crPCoOMER06/23190

is conpared 440 with a pre-determ ned schedul e, such
as by conparing the tinme information provided in the
identification wwth the actual tinme, conparing the

withatr depattinigifrem tie spirkradncopehdthd @esent invetitém, espep@oif sdich are
A variance is determ ned 450 between the tinme of

set fgxth in e fallQyingelad®si red arrival time fromthe
pre-determ ned schedule, and a traffic-preenption
command is generated 460 for a traffic |light based on
the determ ned variance. For exanple, if it is
determ ned that the vehicle is behind schedule nore
than a predeterm ned length of tine, the preenption
command may be generated to shorten a wait at a
stop-light. In another enbodinment, if the previous
mass-transit vehicle on the sane route is within a pre
determ ned length of tine, the traffic signal nmay
provi de an indicator suggesting the masstransit
vehi cl e should, for exanple, tenporarily remain
stationary at a bus stop in front of the traffic
signal in order to separate the nmass-transit vehicles,
t her eby nmi ntai ni ng headway. The vari ance can
optionally be transmtted 470 to the mass-transit
vehicle for display to an operator of the vehicle. The
operator may adjust the travel of the mass-transit
vehi cl e based on the displayed variance. For exanple,
the operator may stop at the next bus stop for an
addi ti onal anount of tine that reduces the displayed
variance to an acceptable level. Wile certain aspects
of the present invention have been described with
reference to several particul ar exanpl e enbodi nents,
those skilled in the art will recognize that many
changes may be nmade thereto. For exanple, the
identification code transmtter and detector
circuitry, as well as the data signal processing (data
| ook-up, data sending and formatting, preenption
hi erarchy, and data en/decryption) can be inpl enented
using a signal processing circuit arrangement
i ncluding one or nore processors, volatile and/or
nonvol atil e menory, and a conbi nati on of one or nore
anal ogy, digital, discrete, progranmable-I|ogic,
sem - programabl e | ogi ¢, non-programrabl e | ogic
circuits.

-11-
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Exanpl es of such circuits for conparable signa

processi ng tasks are described in the
wenrensi108mBy- di scussed comerci al devi ces and vRCTMS2006/023190

references including, for exanple, U S. Patent Nunbers

5,172,1 13; 5,519, 389; 5,539, 398; and 4,162, 447. Such

i npl ement ati ons and adaptations are enbraced by the

Whadio ¢hiled ésassed enbodi nent swi t hout departing fromthe

spirit and scope of the present invention, aspects of
vvhi ch are set forth in the follow ng clains.Wat is

fi tion system

corrprl Si rﬁeen;pt gtr@h{nt’t(sei?1 g% ed to transmt an

i d antanﬁmmt adnpte:cbderanﬁma amademitificationi dode efia olaes-tramsit wehicle;

traffic light circuit having receiver |ocated at a
andtraffic |ocation and adapted to receive the

id I and a decoding circuit adapted to

at t%gialﬁgéﬁ%{t e%ftm?‘?n%he mass-transit vehicle using the

[ dent ificati mmeﬂ@dmcatedmpatreff& locatienahd adlapted to receive the

mass-transjt hi cl e’ ival at the traffic |ocation

with a preldﬁ’étt1 %‘i’séﬁidul e, and, in response to

det erm ni ng ¥

the pre-det e?irﬁégééﬁgeﬁ %ﬁdﬁﬁﬁgéﬁgﬁg{l}gﬁl&hlﬁrﬂ%wss A

traffic- preigt using dendenifichton eoder admpare b tigietof te ma$petransit

Hocod! o cYERF s v R e f&ﬁ'a%itga%%]er e pqdgschedule,
traffic-preeimy fe Qﬁbéﬁgﬁq:@éf ?i?xg% vafidddel etdedthe ﬁﬁleto?ﬁmval

traffic location C- preenption system of
claim 1, whelthe prd—dilﬁemi&n@thchgdﬂe rgenerhtei astréfficpheemption

adapted to gener(g% a? {%fl c- preenpti on command for
a traffic FegRED or 3 traifig kight- | ocation further al ong

the mass-transit vehicle's route. 4. The
traffic-preenption systemof claim1l, wherein the
2. decditradficpreetiption system bfielninatiaphereinttbe deodingtogrcuites further

raffic-pre tion command for a aff ht ba
adam?f? 0 éﬂné’gFPp P "RieEPEHon epmpppd afnra}fic ise

locaﬁéﬁt em of cl al m 1, wherein the receiver is furt her
apted to

3. The traffic-preemption system of claim 1, wherein the decoding circuit is further
adapted to generate the traffic-preemption command for a traffic light at a traffic location

further along the mass-transit vehicle’s route.
4. The traffic-preemption system of claim 1, wherein the decoding circuit is further

adapted to generate the traffic-preemption command for a traffic light based on a

preemption hierarchy.

-12-
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receive an identification code froma second
mass-transit vehicle; and the decoding circuit is
wouondchieszsadapted to attenpt to identify the seeomaS2006/023190
mass-transit vehicle, conpare a tinme of the second
mass-transit vehicle's arrival at the traffic | ocation
Wth a pre-determ ned schedule, and, in response to
5. deﬂée miafﬁcngreamp‘émi sisteen bidlaieeh wineeihitimereofiveris fwrttier adegted to
eternngkg schedul for both s-tr nsit . . .
recev@wrleml iCRfdaThosle 4O £ SeRORS EnASF-UERA Y segfling cireuit
folh t R M BRI "tl%hétx‘»’&'iﬁl@'% @Ml d§ime of
is t gg%gﬁggsgg@%r aﬁcé& g; %ﬁe I%%?c- #eenptléhngysten1eo
the setomd mbsw+itansitivehielers drtiealrah - trafﬁ«n k]Chtl(M‘erth heré-deteimained
conpri ses a receiyer configured to faci]itate two-
schedllfn i SRISRASS RRATBBHNDES HaRE R e AmeioS ARl pkbhe
b ' }n SR RER RS Eﬁté DRI tig
e L A bt 004 St g
comimeint dor £ wafficdighybasgd hﬁ dawagyssdfansit neldsle hawing lthe l‘atgestaiaaance.
at a traffic location in a traffic-preenption system
conprising: transmtting an identification code froma
tr g 'Ha?ﬁce—f)lﬁ,@ﬁ?geﬁ & ?Qn Bt &ibint DEWARSRIthEMabdrdRRANEhRIe further
recel vi ng e entification code at a receiver
compritesed reckiadr cohBguredtd facilitaie avo-ony comannmdayapnxgbdtWeen the mass-
mass-tran le using the identifjcgatiaqn cod
trangih K¢l A Q‘ettﬁ%’g Bebtciguibeistierebyayrciones iafTaeEon Ty By
confliyriBfed M inisd PERKBRAN L A pre- det er m ned
etermning a variance between the tine of
arrival and the pre-determ ned schedul e; and
generatln% a traffic-preemption conman
8

rretioddar BAnGHRE SrABARORS B IOBick &t o larBon in
t ri sing generating the
traﬁ‘t?é g%%ﬁ?%ge}é |%§{pcr:§r%%gnd for the traffic light in
r espanagtih®ai hhndﬁctaabmcnwfrmrai teamsmiteer aewdianggl with the mass-
threshol d. 9. The nethod of claim?7, wherein the
trangif ¥¢Hiles pr eenpti on command is generated for the
! 3bddifing bRtk Laqlat b fedoREALMARA heMRRER BAGh:
of ¢ , erern t Fic- preenption conman
gerié¢mifgialg filor mass-transit Vehlcle usmg the identification code;

comparing a time of the mass-transit vehicle’s arrival at the traffic location with a
pre-determined schedule;

determining a variance between the time of arrival and the pre-determined
schedule; and

generating a traffic-preemption command for a traffic light based on the

determined variance.

8. The method of claim 7, further comprising generating the traffic-preemption

command for the traffic light in response to the determined variance exceeding a threshold.

9. The method of claim 7, wherein the traffic-preemption command is generated for

the traffic light at the traffic location.
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the traffic light at a traffic |ocation further along

the mass-transit vehicle's route. 11. The nethod of
woheierms§3ozwherein the traffic-preenpti on conmaRdTiUS2006/023190

generated based on a preenption hierarchy. 12. The

met hod of claim7, wherein the traffic-preenption

command is generated to facilitate regular intervals

bet ween the mass-transit vehicle and ot her

mass-transjt_vehicles. 13. The net hod. of claim.7,
10. [inaeeipLOR iRt f.ousT B M R BHRRNA co g L o
the {ré’iﬁfclqghflﬁt% t?e&ﬁ@ %Eﬁ?@ﬁﬁﬁ&eﬁ&?% % thf3S RSB A0S rbute,
vehi clPe. "14. traffic-preenption system conprising:
a first transceiver associated with a nass-transit
vehi cl e and apted to transmt an identification code
11, of kikaneiaadof Cﬂ%}ﬁs tWREEHR Shectr e PrSEUips camedds generated
| nf.o Lon: - a ontroll er provided at each one of
baﬁ%n%1%ggﬁ#ﬁgm%gggﬁggfsections; a respective second

transcei ver coupled to each controller and adapted to

receive the transpmtted identjfication code fromthe
12. ¢ i rlhe methed elogliat 7 =a}ﬁ1?fr$18 the G SRPYecpHBoR GoBAd 15 generated to

info . . . _ _ .
e HGTREL ke Dol RIBEPLAEC s £ PRI Brice
adapted to attenpt to identify the mass-transit

vehicle using the_ identifjcatjon code; wherein.the
13. ¢ onkhegnethed pEClainpBEFTH B HTeETRTioR CoMnEaRg is gencrated to
facilTBESschEANS hineY&GRE By heSmAsltahdh vdiclehe one of the
Intersectrons wth”a pre-determned schedule, and, in
response to determning a variance between the tine of

arrival_and the pre-determ ned schedul e, generate a
14. ¢ ¢ o fraHicoPreRRPESTHYY SEEEAMBTIFBE: a traffic |ight and
t r . i : | 1 . 3 _ 1 t . t
AT SPL b B IS L PARL 0, R 3 AR st an
idert#icatirec@ierof tiemasrtmeit veliicleaind uedeherenactdtistdrmation; and

generate the traffic-preenption conmand for a traffic

i gheongplleraoyided atgagh ang ohApluealisy of igfesssetipns:

i nte .1 . o ' V. .

TSRO TR AL R SRR SRL 1 v
the ganefigtd®idchifitatiohfcbde fromahpfiisd ranwaivanghd tonraasmit alid éncoded

~ light at an intersection further along the
infogggtion foihs first {tapsceivengndout e,

a respective decoding circuit coupled to each controller and adapted to attempt to

identify the mass-transit vehicle using the identification code;

wherein the controller is adapted to compare a time of the mass-transit vehicle’s
arrival at the one of the intersections with a pre~-determined schedule, and, in response to
determining a variance between the time of arrival and the pre-determined schedule,
generate a traffic-preemption command for a traffic light and transmit variance

information to the mass-transit vehicle.
15.  The traffic-preemption system of claim 14, wherein the controller is further

adapted to generate the traffic-preemption command for a traffic light at the mass-transit

vehicle’s present intersection.
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17. The traffic-preenption systemof claim14, wherein
the controller is further adapted to generate the

wonedéf13g39pr eenpt i on command for a traffic |igheChaseme/023190
on a preenption hierarchy. 18. A traffic-preenption
system conprising: nmeans for transmtting an
identification code froma transmtter associated wth
the mass-transit vehicle; neans for receiving the

identification ¢code at a_recejver, sityated t.h
16. t r dive trafficopraeppiion RSty of dain i rhersj cfigofer s futher
wcnlBER S GRR e HElh Sl M 0 AL 08, e
furthee hlonk ehesmagsrtranalt valicleherotiteaf fic | ocation with a
pre-determ ned schedul e; neans for determning a
vari ance between the tinme of arrival and the pre

de ' e : f '
17. {7 18 ReBiuBENAl Srclcr QAP e AR Rhldlieds futr
adapaed foheneateahairaffit-pragmpiivteconiBandlioe a tmaffid light basedropta on
system of claim 18, wherein the generating neans
precEpiigpibiEychpans for determining if the variance
exceeds a threshold. 20. The traffic-preenption system
of claim 19, wherein the generating neans conprises
18. nmeayngaffierprekatstion sykem, sorhpdifig:c- pr eenpt i on conmand

hi er ar chy. .
means fo% transmitting an identification code from a transmitter associated with the

mass-transit vehicle;

means for receiving the identification code at a receiver situated at the traffic
location;

means for identifying the mass-transit vehicle using the identification code;

means for comparing a time of the mass-transit vehicle’s arrival at the traffic
location with a pre-determined schedule;

means for determining a variance between the time of arrival and the pre-
determined schedule; and

means for generating a traffic-preemption command for a traffic light based on the

determined variance.

19.  The traffic-preemption system of claim 18, wherein the generating means

comprises means for determining if the variance exceeds a threshold.

20.  The traffic-preemption system of claim 19, wherein the generating means

comprises means for determining a traffic-preemption command hierarchy.
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