1 FIELD OF THE I NVENTI ON The present invention relates to a traffic control,
system |In particular, the present invention relates to a nethod and a
system for influencing vehicular traffic on public roads: enploying road
tariffs or tolls. BACKGROUND OF THE | NVENTI ON The conti nuous increase in
human popul ati on density and urban sprawl has brought 10 with it a steady
increase in vehicular traffic volune as nore commuters are forced to travel
nore often and over |onger distances on public roads hi ghways to reach
their intended destinations. As trafific volune has increased, traffic
congestion has also increased thereby ‘leading to an increase in fuel
consunpt i oprEARCOK PAH IMGRINTRIE @ drop in air quality. Accordingly,

muni ci palities and governnments have attenpted to reduce traffic congestion
as 15 a neans t bherEcgRtanvpatnTariates pres maffinepnirokdystemr Graphrtimila Reapaeat COSt S,

and ai p polnkeHtibPlateERea FRALI ; for .reduci traffic congestion
has been to yse traffic signal iiiSﬂl{}?llgﬂlgepg?gg%}u%"?ar%ﬁ%Oﬁtpgf’lécere? on of
roadways. SENPYRE 1030 tefiffgontpll% f i ¢ signal s use sensors conceal ed under the
road surface in order to nonitor and control traffic flow through the

i ntersectign e roach has been to use traffic caneras and

el ectroni cﬁ‘ﬁi%FF}g@%séE%%f%W?Nmt orists of road conditions and any

aut onobi | e aCCiﬁembﬁimhisﬁﬁbré@é/iﬂHﬁﬂﬁﬂ%opﬁldﬁ%ﬁﬁéxﬁ}t{r Lx%"erba?} 'Ssp?a%h%slb?%%ht appr oach
e exte

has begn to..devel .alternate qr rallel traffic rou ndi*ng bet ween
como 26 poi "P’\]tthsg AP E’gﬁ SHEH G R Elé“”'ﬁﬂ YodEn 34 yRoTY erspmyiET @te foreibiptagel  t hey
have been torebftecii veer ddngeadisitricdgort pudfif iadde £ {08 cBRndr iH@,g&eQSCODi c
level. For eistﬂxi{i%(:ﬁsﬁfﬁ@vf C i_li nal s %re seful “when enpl oyed on nuni ci pal
'r oadway:s, Ct)ut_ " cannot ' De HSet TSRO IR copgestion has plsp swrrsdihesthyhi ghway's
due to thédeadiigde pviabryase rsfuglviohsunanmibn androbbwesdbnd N&Bp GE&E pANS, Typically,
traffic cal®Rpa : L human,_operators, thereby |ntroducing
a del ay bet me%gmﬁlegg{%?ﬁd%?%g?ﬁémf Eﬁ?ﬁ%“%ﬁ?‘ﬁﬁlr 8 HEIC RENEREoNPF cat i on
ther et t & 78S BppiepTshitlecopantiog fetsstoadinsintenitick ko attbait yqpiugal. | Y can only
suggest that. rmbekish I j | ternate.raute when a traffic
probl em deyel ops Qr? -tonlzl_m?’g&?‘gpa%ggﬂarg%&fggrsag%tcfm“l’ﬁ??nfq?aég??“&ﬁ“%ﬁ‘f“agg“t raffic
pr obl em orf'&3AdIERis istelled 4t e iptatssetion af toadsifisc Tpmicdllyethe oaffichiznals iggest ed

al t er nat e semuisRoncddE GRARSHE He§ L@ O kg rallel Lraffic routes is
limited by .budggt limtati ons of °t{r?ed?&r%?\%’?’ﬂg’#?‘F@°°8#°§%a\§é"r@%?‘?°“ﬂﬁt hough
road tari FESTEPEHIGHS SnothT sRpToagh bas bsen tg upaiBc camerasrd eleetranartslioaaisi on of

such Zbut esnotifpamotiss 6f reEEcodliftioRs 8l LRdotkie aMS S . t es. when
| abl g}? 35 c’()onsaequgtr?rt\%%h%%}eﬁ?n@e%eave been

non-tol | r ?ﬁ are readi ly avaj
many atte r?% éﬁf)év. &&&Fg@gnat] r%arch BrsSipeto deveder glternate or parallel traffic routes
, extending between common points. Although these approaches have been widely adopted,

they have been ineffective at reducing fraffic congestion on a macroscopic level.
For instance, traffic signals are useful when empioyed on muﬁicipal roadways, but

- 25 cannot be used to control traffic throughput on highways due to the relatively nsignificant
- number of intersections. Typically, traffic camerds must be monitored by human operators,

thereby introducing a delay between the recognition of a traffic problem and the notification

thereof to the appropriate motorists. Also, billboards typically can only suggest that

motorists select a single alternate route when a traffic problem develops on one route. Asa
30 result, notification of a traffic problem on one route often causes a traffic problem on the
suggested alternate route. The construction of additional paraliel traffic routes is limited by
budget limitations of the municipality or government. Although road tariffs or tolls can be
used as a means to fund the construction of such routes, commuters are often reluctant to use

toll routes when non-toll routes are readily available.

35 Consequently, there have been many attempts to address the problem of traffic

congestion, however the solution to this problem to-date remains largely unsolved.




- congestion, however the solution to this problemto-date remains |argely
unsol ved. SUMVARY OF THE | NVENTI ON According to the present invention,

there is' provided a nmechanismfor influencing vehicular traffic via a
~variable road tariff. In accordance with one aspect of the invention, there-
is provided a nethod for 5 influencing vehicular traffic which includes the
steps of (1) nonitoring at least one'traffic congestion paraneter of a
roadway having a road tariff; (2) adjusti-ng the road tariff in accordance
with the nonitored traffic congestion paraneter; and (3) notifying at |east
one notori sPUMMAREOEJPEINEBNTION tariff. I n accordance with anot her

aspect of the inveabidaito hbaESndiSveRERVS . icular. 10 .traffic control
server which_inc ut(‘ja?ﬁ noni tgr(rsi ng ﬁ%ﬁé{hgt%gsraﬁ?qﬁaafnﬁ%qaﬂ% ?félg{‘i@n‘i’%

conmmuni cat i onh\’/ﬁ“{aﬂ EVRH TR 1A Eans, and noti fying means in :
conmuni cation wi tlh atdegiance auith biie agkct FilenGeRANBere EHFoviRBk LRFLAR, TEANS 'S
configured tQaimR . st..qne traffic gngestion paraneter of a
roadway havi ng a%%g%m?fgrrélr ,th%‘em‘fhé _?‘FStal?fPﬁQ'?Fﬁﬁ‘t%éﬁrsleqs@negéfﬁFi gured to
adj ust the rGRESIERaRMeehof4cedvaaneiag widal tariffe(2hmduistiog @elrdad afifrizc congesti on
15 par anet eraccoki@ed Wi thyinBoR8 888 kS ' 1o Rotif | east one

not ori st of L gﬁgd}tﬁsted rg d‘ta?icf Tg?s‘a%{éag#ﬂdﬂ?%’gmggﬁgﬂ%%ﬁ%ﬁWati on of
the invention. “the %%?aiﬁégﬁ"? ®f¥ides a nunber of road segnents, and at

| east one of the In eadrdsmgwiinindthemRpdii@Shedhvetion, @sRlsipkdviRED Qe di SPosed  for

measuri ng aitargbahidi Yerbd? L to the assocjafed road segnent.
Preferably, cach 20, mot oﬁ%@ﬁ!ﬂg&éﬁg\l}%@aW’Fﬁa‘ﬂ)gégﬂf]‘tspﬁﬁfn?”é‘éﬁti fication means

for providi FEEPHECHSE Pt e gropioning mesgistand poiying oeendatcambieidtion Withghea CUT I ent
posi tion t hesifdidjustitindahe TROROAiRF b SedS RSRAURL] zﬁ&?torﬁle%%%ﬁé){mfg_ec_el ver
configured fc&‘igeEt%ﬁ? yi.ng the %r ual i ty measurenents, and a position

recei ver contigured fof defef "Pfihgﬂnﬁarré’f‘q‘ia’éff'vFFWIth#Stl%mﬂnﬁsad segnent
from the po$Pifiesied tapsivgt theBadhsf nawdofdancechiththd chittRAREHE eMREkisES a tariff
dat abask of phambéf THaL&i; o oo ach.tariff data. record. being

associ ated w tdgar?%r espe(f{l?g\clxg&gilaﬁen% 8?%t”ﬁ£fyrag1§ W st At dheradiveted ng t he

associ ated roadftariff. The tariff adjusting neans is configured to adjust
the road tariff Acevrdisgh ohedinpleieriaion of BE ALehHE], MVrLNG - ARSQGL Qt?ﬁnqbeggtt erm ned
emn

ctraffic vol vie anfdd ssociated air quality measurenent, i fying
means is confi gured ’E’gd ?tg%‘%?)?/ee&lélﬁe rﬁ% SPRERE AT Rs Frirardityvesnsor dispossd cur r ent
position, affi tHUPRGYT Felity Weprorirpity fogite agdotiltedidad REMEAL PRRB, ekl adj ust ed

road t &0 f f moasieds fBvildatvilkBbLIdnSd L4 di cation. Upon receipt of the
road tariff,jnf lﬂmhe nnteg?]?%ltﬂ&illg&g% "ePto IH%E‘ n tpfﬁ‘ﬁ%ﬁ‘?nén to

rmation, .t
sHol g %F i e LRE
proceed al ong the toft? Wifyine aurrent position thereof, and the monitoring means comprises
: a sensor recerver configured for receiving the air qualkity reasurements, and a position

receiver configured for determining traffic volume for each road segment from the position
data.

25 The tariff adjusting means comprises a tariff database of tariff data records, with

each tariff data record being associated with a respective segment of the roadway and
- 1dentifying the associated road tariff. The tariff adjusting means is configured to adjust the
road tariff in cach tariff data record from the associated determined fraffic volume and the

associated air quality measurement. The notifying means is configured to receive an

30 Indication of the motorist’s current position, and to provide the molorist with aa indication of

the adjusted road tariff based on the motorist position indication. Tfpon receipt of the road

tariff information, the motorist is able to make 2 decision to proceed along the toll route or

praceed along an alternate route. Consequently, to the extent that motorists are mfluenced by

toll rates, the traffic control server is able to conirol vehicular congesiion,

35 As used in this specification, the word “comprising” should not be construed in a

limiting sense, but instead should be construed in an expansive sense as being synonymous




proceed along an alternate route. Consequently, to the extent that
nmotorists are influenced by toll rates, the traffic control server is able
to control vehicular congestion. 35 As used in this specification,“the word
"conprising” should not be construed in a limting sense, but instead
shoul d be construed in an expansi ve sense as bei ng synonynous with the word
"including". BRIEF DESCRI PTION OF THE DRAW NGs The present invention wl |
now be described, by way of exanple onl3~ with reference 5 to the

drawi ngs, in which: Fig. 1 is a schematic view of a vehicular traffic

‘i nfluencing8 §eevfﬂrda’6‘g% ng to the present invention, depicting the road
segnents, the wireless position identification system the air quality

sensors, an%RgﬁeDféé%&ﬁ}f:@p&ﬁgbRiwﬁééeFi g. 2 is a: schematic view of a

w rel ess transpondi ng positionrng t iver which - 10 conprises a
conmponent i n one Thagseseptanyertion 9l e heldescribedebyesay of esirple@nly) wdentfefereat i on
system 5 Fi & thdda®ings, EGREdMALI ¢ view of a wirel ess GPS positioning
transcei ver whi CE. clgngri ses. a_conponent in _another inplenmentation of the
wirel ess positioh® HEASTIPIRISHRP! ¢ yehiouly traffigiinfimnging aysiem, srcardingiodhe ¢ vi ew of
traf fic conpiesent ingarivg depictibg HETAS telphiedE SRl fIELQsifdn idddEnRREREFRRED ENMODDENT
Fig. I is at}é%ﬂ%?%fiw &ngogp&g%%ﬁfc'cgqrﬁopf a vehicular traffic influencing

In

[
system whi ch I'uences” vehi cular _raﬁeﬁeﬁ via a variable road tarff The
vehi cul ar traf fi i3 F scbprastisgiewsy s wiseless teepotdag postvaing lrknscaer 40i0h | S shown

conpri sing eonigBeMMRYmBA A Iord iBpithAtakibY ofe ViRALs pRTRMSiARL Ry el ed by a
plurality of ot pr 3%?9%%' eS.. . PasLtion Ldentification sys‘tern", and a 20
traffic control S&VEP 86"Fr‘f‘%’d’ﬁﬁﬂﬁﬁ&%ﬁ"ﬁH°W°Eiwgtﬂﬁ@ce¢%wbliclbwmpnses :
i denti fi cat #eampepat srarothey impletubintatiomofttie witetesqy@siitn dentifeteRt kkiesatdgon syst em

the vehi cul ar traffdica il aRReh8nsSlamb k00, optional Iy includes one or
nore air quality sensors (not shovﬁ% I'n comiunication with the traffic

control server 400. The air quality sensors are disposed in proximty to

each ofl5t heDETAREDSORACRIFEONQY BIRWREFERREDEMBdDRfENGACh road segnent 102,
and nonitor the ﬁ%rl iQ&'&L@M‘ 25 alag%ﬁ?feach respective road segnent 102. The
A .

position identifitation Systemrs i? J e eer frathis milyengms sysEmyWhaghf i ¢ cont r ol
server 400m{tpenpes|veiedr bnifidaiaa virgbleroaltyarifly Thiechicokafiteinafenideh of t he
vehi cl es onsyslB@, deoaEieerallyhs QML is shdW SHBE: ta'r?zﬂlWaé Hﬁ%ing%%{u}alliﬁlno 0ag,.
i denti fi cat Sleonerﬁé/@)t)eme?orggr i Peaé afp| ural ity of wreless'ira Ssaﬁa' ng
posi ti oni ng™tr anscéi VES 368" {EPGT moipr vehitirs. noritiendiientificaton wkters) 2od 8
t r ans p@fder rafocanreingreideinsodficabachitohe bR RkRIGMRRIsftRS s fitted with
one of the Wakgh 838 4o i@yig%ﬁj:a%gn Qsi ogignlgr transcei vers 200, and the
road segnents 102 nl%:l ude a tr anssﬁ’gtn%’etrc Y PISHE T irgpiluencing system 100
optionally includes one or more air quality sensors (not shown) in communication with the
qafﬁc control server 400. The air quality sensors are disposed in proximity to each of the
. road segments 102 along the length of each road segment 102, and monitor the air quality
25  .along each respective road segment 102, ' .
The position identification system is configured to provide the traffic control server
400 with location data identifying the Jocation of each of the vehicles on the roadway. In one
implementation, the position identification system comprises a plurality of wireless
transponding positioning transeeivers 200 (Fig. 2), and a plurality of wireless trahsponder
30 . ftransceivers 104. Each of the motor vehicles is fitted with one of the wireless transponding
positioning transceiverg 200, and the road segments 102 include a tranisponder transceiver
104 disposed in advance of the entrance 10 the associated road segment 102 for
communicating with the wireless transponding positioning transceivers ‘200 immediately
prior to the vehicle entering the road segment 102. In addition, preferably each road segment
35 _ 102 includes a number of transponder transceivers 104 disposed periodically along the length

of the road segment 102 to allow the traffic control server 400 to monitor traffic flow along




" 104 disposed in advance of the entrance to the associated road segnent 102
for communicating with the wirel ess transpondi ng positioning transceivers

- 200 imrediately prior to the vehicle entering the road segnment 102. In
addition, preferably each road segnent 35 102 includes a nunber of
transponder transcei vers 104 di sposed periodically along the length of the
road segnment 102 to allow the traffic control server 400 to nonitor traffic
fl ow al ong each road segnent 102. As shdéwn in Fig. 2, the wireless
transpondlngegg%&ﬁlonl granscelvers 200 conprises a wreless transponder
unit 202 and a\MI'W%%g riff receiver 204 (preferably disposed within a

comon housi ng) . Eadhwminkt.este irdas ﬁmﬁﬁﬂmg%moﬁmé%%hﬁél@&ls Z%)Orc&ﬁ&l%&onder
he wireless

identificati QR

- transponder, andelgs coa? urézgy%!o aﬁ‘r“rgl\s?fsan rﬁ%e“’efﬁ ﬁg’ﬁm&d‘%’PS&?\%}@Fvers 104
with the ass?ﬁﬁ@@“i}ﬂéﬁﬂ@f hﬁvilrehssé@weor@wommgnhea whitspor@erSdentificamspondi ng

posi i onisng  tacaaStisiouss 28ukuivPl Tt 008 ook B BRSROIT

transceivers, %Ig%o Each t‘rrean onder transcel

transcei ver PATRERFTEE 19880 %‘@%émﬁcﬁeﬁﬁngéﬁ%ﬂh@dhqwhmt to the

traffic cont WP@@FS’MIM@@g tatedver zmedﬁebroiiﬁuﬂy RS @ B rbfMBordab,ansponder

identificati @ms&Re8 180G a0 ank ansece i dentification code 260 to
t hereby al | Oév &t Qﬁot raffic conl%hr%gﬁtr server YO%@T)“?‘%“&&“@PW‘H@l‘ﬂeﬁ%ficPt&fE*at| on of
ci at

the asso 1G1s SPePRUEtddo Brnsmi ta thetraffoamagt ser\ire) edsa faensponder s 202
and t r andponiendity thenemeionésr $dent1fQ>4115i%@dc‘Q@dl Lndl‘%ﬁla%scte@elllgxgﬁl?ca%kl L 1:€ I n the

art and, thegefahe.nR884 E} be descrl bed in P eofs
W reless tari ffe%r'be?:neol ver To0%C e sere 400 o detprminedie logation pf theassociaee e ver 206,

and a tari fPOFathicls lopaithe R@@vayo Witeless ttanspbinzrstoaz hﬁdftradﬁﬁoﬁdéi@ﬁﬁée%{s 206. The
wirel ess tarithbrefel @hot@i o M skdifa ASH AIEH uR LSCEl eder%%cd&é%%ec{}g Lon code

whi ch mat cheg, t;he transponder identification oo (3 The tariff
data receiver 206 to receive fromthe traffic control server 400 wreless
road taffff dat aThdmtlcsbmqftgedeherma:dluas’s@“fnfelegsqmﬁﬁaqg}eﬁp& 2(;éh&enﬁupcom ng

road segmentiar®salQtnud” f 1 out put 208 typically cohprises a LCD
di splay and/or a sp‘épgt%?cg%ﬁégmth #&@%fﬁf%‘éﬁf%%ﬂahpmbwmﬁmecwemma vi sual

? Bg/ 0 rT haudl b;fé ?mﬁfﬁe ZEG&FET mdeafzﬁqah@ qosggmthaﬁatd?ﬁ meﬁaﬂsﬁtﬁnderumamaﬂ& CB@%dt segnment
e Wi r280,e8busbethi GBS QoM @k 2600 1S L ecogni ze data
packets recejypd %)ét%@da%arl ff daéa O %ﬁ%’h"h‘?ﬁ @

identifjication co rPWéa%fflaﬁg%ﬁHé?e@@emngﬂoamgm@n code 250,
and to ?%nor@ d@?&nﬁé@k@u@uw&mlcmﬂmmﬁ]s’éﬁa m‘lﬁfiﬁﬁl@ﬁin%%%ebge}%l on code.

~ Alternatel y,prdVRﬂ ARARIe ob P tion identification system
conpri ses %mar al |d}1%§;9f w&?éﬁggg& tet;?r Li%fbl?eo‘ﬁﬁ!‘thﬁm’f‘PfétH%E"éi‘ P &r880, and a
plurality of P& &sape epf 19%i Mbe (cOPRY 264kt ebifighes thfgnikeash of t he
mot or  vehi clpedets sedivetie dne\mﬂffua&ri&eﬂér 28611k BEWESS, identification code which |

matches the transponder identification code 250, and to ignore data paclcets containing a
25 different identification code.

-@

Alternately, in another impletnentation, the position identification system comprises

a plural:ty of wireless GPS positioning transceivers 300, and 2 plurality of Glebal

Positioning
System (GPS) satellites 106, Each

of the motor vehicles is fitted with one of the wircless
GPS positioning transceivers 300, and the GPS satellites 106 are in orbit above the roadway.

30 As shown i n Fig. 3, the wireless GP§ positioning transceiver 300 comprises a GPS receiver
302 and a wireless tariff transceiver 304 in communication with the GPS receiver 302. For
convenience, preferably the GPS receiver 302 and the wireless tariff transceiver 304 are
located in a common housing. The GPS receiver 302 is configured to communicate with the

. GPS satellites 106 and to provide the wircless tariff transceiver 304with location data

identifying the location of the motor vehicle. GPS satellites 106 and GPS receivers 302 are
well know to those skilled in the art and, therefore, need not be described in further detail.



GPS positioning transceivers 300, and the GPS satellites 106 are in orbit
above the roadway. 30 As shown in Fig. 3, the wireless GPS positioning
~transceiver 300 conprises a GPS receiver 302 and a wireless tariff:
transceiver 304 in comunication with the GPS receiver 302. For
conveni ence, preferably the GPS receiver 302 and the wireless tariff
transceiver 304 are located in a comon housing. The GPS receiver 302 is
configured to conmmunicate with the GPS5satellites 106 and to provide the
wireless tariff transceiver 304with | ocation data 35 identifying the
| ocation of the nDIeGFelfEHTH] Eanscepg 304 inslulpstedecati @BlamrinbuCRS, ¢ besbvens 302 are

wel | know t otritsmger 208 icbupled td the lobiBoRAdt xﬂﬂﬂ 30d, DeL B Qi c%%jgceﬂr@:l% 1@ .pgescribed

in further d arlf transcei ver I nc es a
| ocati on dat g@ﬁlegatta n?(?%-lggumfta?a ?ﬂé‘ieéa‘ffﬁ]%g‘fﬁ“ﬂ%lﬁ Zhewedeprall to the

| ocati on dat Ea“is‘f?ﬂiﬂ’t”&%%@ew 1372 maet\arndéﬁnﬁ@mmﬁcdde@ﬁ] ¥REh Budifie,and @
Wi rel essst arasﬁdcla@ba&ath%m%ss%%ft% vs%oﬁ%néuses%a L1l.data r‘g@?' ver 3 10..
"l’tf‘ﬁlﬂ‘ét Yer

The wirel ess tarlff%%‘é‘?%;c ei ver I'S assigne

i denti fi cati GH EIHR GebRr 302 lmwdeﬂaydestxfalssﬂmlmm ofitt lvirtlag GHSr el ess

tari ff transweitiveng BRkeivarsdd. URe Sochiid db@ Gat R @t?sﬁé‘cdnﬂﬁﬂ&? t%@%od{%an feceive
n 0

fromthe GP atiopn.data_ identi Aof the
wirel ess Gpgﬁg‘ggf";{ﬁ“&ﬁi%“ 1%uﬁ))ai@:lsnsce Erislses d%‘FWéclﬂeUE"g‘E‘in%ﬂ"Fh%lﬁf%ﬁ%nﬁ‘&n@m tter
&

308 is conf igtiBertipncodelVend balokation bf thnwintiéss tadiffinamschivaBhi. Crie Gnblh@l  server

400 a wibel esﬁffd%&:vlaﬁmkﬁé m@%ﬁ%ﬂg £ ngceiver ..identification
code 350 andse;ng F 9 ° W r%cl Iggrsﬁ?grrl&chve mﬁﬁ% t‘é‘r’ifﬁfec 594, The
wireless 10 tari rasﬁéoégfavgrda%@&n%’é%‘hﬁﬁ@dfa&ff it ¢ffagbionthe epreiningroad10 t o
receive frorregrrat 102afh tariff dunt quephit 3 19@ypically éﬁ@rx%s%%b@ﬁﬁspfa?%ﬁd/&r% f::cfaf(erdat a

i dentifyi ng dfeotigadhet ect. f.or_the ¢om ng foad nt 102.
The tariff %ﬁr o out lftveﬂ1é1£ Imy‘ﬂ P@%Fhlamualr%ﬁ?jf’rsa@@gg “Ldéﬂﬁt‘ﬂi fpreggad éﬁlgﬁor

speaker, er%‘?“&é%mfdn‘é@v@hml ghbwﬂﬁatmff\mandﬁelaer\mféidabnﬁgméd to0r audl bl e

i ndi cat 1n ofeogtie duaasticteseidived bf B thASARGANLA L% LR 3RgEnt 102, The
recogni ze aapaC ets

W reless tanj r nf| ure
recei ved by lteiﬁéﬁ%ag%%?%%c}“ (%% ma?g%sé'{"?/gf @“i‘@“’\fi\ﬁﬁ@hﬁ?aﬁem eade 33handitdnbref | cat i on
code whi ch™ 18} 8¥&es eonin@Rs diffemnisideitifietion ckaat i fi cati on code 350, and to

ignore data packekdugt@tebfiRbesdcs i denti fi iion code. Although
the use of wirele sﬁsg%g% F@néceéve§§88ﬁ3§§eﬁléjéﬁn3‘é’§érl bed as

ess %3 . RES! tioning
bei ng an al ternatt Vet ?Félsﬁ%fé?“@quﬂ@loé@@mﬁlamspg)mmhsuegzc@aeo iti oni ng
t r anscetdver shoplfi(be updersod &hhcauahcdorbauuéldaﬂﬁxﬁ:ﬂ:ﬁ@éth@%uélesggﬁggﬁs%%h' ¢le can

include eit BefscvebdoRt £ osi.tioning. transcelver W rel ess
t r anspondi ng(E§ S L1 ol ngﬁ%@gﬁ%‘@ RV p‘f’ﬁﬁ’gmﬁ Ha‘\'riﬂ’ﬁ“@hz@a@éﬂtiﬁéaseiﬂ@m tion

i dent i fi cat PUHB JAepEROR Svican shoidd indedeiothi GRERBebiak ebd inld@Snhfieand

transpondertmxtseeaxreﬁsamMan&vt'l@&aiﬁ@ccﬁaltrbﬁ%ﬁ%ﬁr fhCnSonEr gl server 400 to
noni tor thegk endently of toh"zg(I smrthe g}} ﬁﬂ’éw ce (wireless

ent]
GPS posjtioni g’nog it:h & |S%a|1m% °f figlesp PR Rositioning transcelvcr 300 or wireless
transpondmg positioning transceiver 200) installed in the vehicle, Furthér, it should be

understood that a motor vehicle can be fitted with both fon'ns of signaling devices for
redundancy purposes.

ﬁ’

The traffic control server 400 is shown in Fig. 4. The traffic control server 400 is
implemented as a computer server, and is in comununication with a trunicipal billing server
30 {not showu) which can issue invoices to motorists for traveling upon the roadway. The
traffic control server 400 includes a data iransceiver 402, a central _processing urit 404 (CPU)
In communication with the data transeeiver 402, 2 non-volatile memory 406 (ROM) and a
volatile memory 408 (RAM) in communication with the CPU 404. The ROM 406 may be
implemented as any of a non-volatile read/write elcctromc memory,

an optical storage device
35 and a read/wnte magnetic storage device, '

The data trans_cewer 402 includes a wireless transmitter configured to ransmit tariff



. 25 transpondi ng positioning transceiver 200) installed in the vehicle.

Further, it should be ‘understood that a notor vehicle can be fitted with

- both forns of signaling devices for redundancy purposes. The traffic
control server 400 is shown in Fig, 4. The traffic control server 400 is

i npl enented as a conputer server, and is in conununication wth a munici pal

billing server 30 (not shown) which can issue invoices to notorists for

travel i ng upon the roadway. The traffie6éecontrol server 400 includes a data

transcei ver 402, a central.processing unit 404 (CPU) in conmunication with

the data traWSBikrarotAFecles. pddiien. sheidate trreswivey 406 cnREMd Bmeberve fml at i | e
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cabling, and_is.configured t ef
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i npl ement at i on where the pos% ?lﬁso%ogllng%lﬁ% @gfﬁgwﬂﬂ?)???@ﬁ*d@%pri ses a

plural ity of ™WRFYEF Weuifiegsion gedsi36q endilorgtianrdats deiwilbiesp Rt iz pl ural ity of
GPS  saliel | inesci0%2 tdvalsdas anti e RUel iR ELILSS A el ess data

transcei ver ' figured to receive fromeach W
posi ti oni ng‘r%rrgg%se%:szlio%%}% VIS GRS BoS PR BPeiES 00 foratdeiferdliy st 1 cati on

code 350 antfipnseeeli on data. As will be apparent, the data 15 transceiver

402 may al so be gofichaed Bdvd B LBEE i.nfarmation from both transponder
transceivers 1 d wirel ess. ;%%?prb“ﬁ}mﬁ‘&w PEFEdaP ey sclydoonest  added

04 a S
f1exibili tymarr?&if&’ﬂ“yrsé’aﬁﬁﬁdaﬁw varjagiony ths slafe Srerdcarod, is tdaplel @theast ar traffic
i nf | ueri ngauslitytsenmvrd OfbuERSLIthHIE baUTIEY, R8s hfi gD Ere 'iéée fﬁ%ﬁ?{ LY qis o' o In
e 0 e dl

this vari atieQfds £ : ceiver 402 1S _coup %0 qual ity
sensors throu hS_sI}t}:a%a ?aga lgéﬁﬁﬁ“ﬁgi}e W AN ateashrpedusemernt W2 Bredirally, bacbm t he ai r

quality seHsBRYY s5m60r a5 rameptyd Watrespeotientnpitybmer thd WindiahiscBidal 405 1o flregach road
segnent 102idedfifiethesitdialiy s€86And the road segment 102 associated with the air quality data,

Typically, the air quality sensors measure air pollution, however the air quality sensors can
25 also be sclected to measure other air q

uality parameters such as velocity, humidity,
temperature and ozone. '

The ROM 406 maintains a tariff database 410 and a road segment database 412, The
tariff database 410 mcludes a number of tarsff data records, with each tariff data record being

associated with a respective road segment 102 and identifying a road segment ID for the road

30 segment 102, and the current road tariff for the associated road segment 102. The road
segment database 412 includes a mumiber of road segment records, with each road segmeni
record being associated with a respective road segment 102 and including 2 road segment ID
for the road segment 102, location data identifying the location (eg. range of lougitude and

s latitude between the start and end of the road segment 102) of the road segment 102, and the

road segment ID for the next or upcoming road segment(s). In this manner, when the traffic
control server 400 determi._nes the loc;ation of a motor vehicle on a road segment 102, the



~air quality sensor is connected to a respective input port of the data
.transceiver 402 to thereby identify the air quality sensor and the road

. segnent 102 associated with the air quality data. Typically, the ar
quality sensors neasure air pollution, however the air quality sensors can
25 al so be selected to neasure other air quality paraneters such as
velocity, humdity, tenperature and ozone. The ROM 406 nmaintains a tariff
dat abase 410 and a road segnent databaseé  412. The tariff database 410

i ncl udes a er of tariff. data.records, with each tariff data record

bei ng assogi (Eﬁ%e“a“ %Ofn}lf%veé‘;éoel%%bectf’i’ Ay ths Joad seEmsAi(s) Tish e anotar ddls sshng a r oad
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associ ated rRAEbiSHELRER bpekld-withdirf i segnent dat abase 412 | ncl udes a
number of road segment Ir:'%%]corv‘as, V\f%g%aggﬁ f 64 pgséléﬁé € ‘Ars%](])"‘?j bei ng -
associ at ed WPRH™h ‘g%%sﬁ&ﬁ iTQRd seemset IDdeparnad seomenn g in the fatitfidmgbase 410ad segnent
ID for ihe shodtnseghened £Bdent IDfatte 8indddiBe Ao 0oy D Hhal cation (eg.
range of Iorag,'ﬁ,%aggﬁzand |atitude between the start and gn%grg%gt he road
segnent 102) of the road segment 102, and the 35 road segnment ID for the
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server 400 setrRisHASndi L'Q&g{gihggsg dﬁ‘%t r.vehicle on a road.segnent
102, the 7\%{ affic corlll'ltih(rapglI server c4g%??s acgr]ééif%b?%ﬂg?ﬁq%”g}g%c?%d
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in its ¥ retwspmdefirapscaivet 104andcibed memleaﬁe@ah@n%]@aaos@g;@n@lgn the not or

vehi cl e opengtmkieiib hetifhil L.of or ion for each posSible route. As wll
be apparent, toe,(yﬁ\’ﬁo1 58'%0% nfag%d“g%eg%hnee% mf"b‘#’ﬁ%“%@@é&%ﬁ‘l‘ﬁéﬁ‘ﬁ"@@? in the
tariff dat afHSBPTADE PEStigHing Frepspritterst208 by dooadt isdhgleseletsiFHsQiositidiengs ame r oad

segnent 102trimacdivess 300,akk SRRt rebRlsHRASE: & r. the il nt ati on where
' inclu esgiéccijet(ﬁ%l\olﬁaﬁ%ﬁ A?%E“’?H%ﬁ% ondi ng

the positiop_i jnf4 cati.o tem i ncl udes b
posi ti oni ngQ:F}rn glﬁgizdezi é\’/ugatgj lﬁg'ﬂiﬁ%ﬁﬁtrﬁs?“éﬂeé’é@ﬁ@@%e@ﬁQﬁﬁlﬁiﬁrﬂy ttangpasdeei ver s

300, edch r EEeceiEtBhessecitdvdth dHesomisp@idtng fdae Seghl3fts 10220388 iRk variation

i dentifi cat wRde G0 . [ nder -transcei vers 104 associ at ed
with the corres %ﬁﬁﬁr‘ﬁigﬁﬁ&g{é&gﬁ%&%%&gﬁ#@ F‘ﬁﬁ‘ﬂagfy)f,ensf’ﬁ’ ceffgoad

i npl enent at BRSPS 215A Lepiidics f pait idendifiers pf thadatarensyivtranut poek Bdeschwi T el ess
transpondi ngr peliytsérotr asgoibteENHOBE Gsive Mla lineplags Not include wireless GPS

positioning trapsGey 0, .the road segment records need not include
GPS | o§8ti on data ?%’rﬁ'? ﬁﬁzalsr%%'é%ldes?éﬁﬁsé’ﬁg osqgpyonspritheGRY whiphy hendeaded he

t r anscét’ver "PdRRAY] bl meodoobReGeficns 4 hfid doARSPARSGMeAmdf@NSCei ver s

104 associ atlack mérhddy bhect 8 liRGe egnent s,.102.. Al so, in the
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i denti fi er san@thetidril wifier 418 Bavs beh dekrited PieiR Metdry e aFBould be

understood that any or all of them may be implemented instead as a simple sequence of

25 computer processing steps or even in electronic hardware if desired.
The traffic congestion parameter monitor 414 is in communication with the data
ransceiver 402 and the road segment database 412, and monitors at least one traffic
congestion parameter for the roadway to thereby aflow the traffic control server 400 to adjust

the road tariff for each segment 102 of the roadway in response to changes in traffic

30 congestion. In the implementation where the position identification system comprises a
plurality of wireless GPS positioning transceivers 300, the traffic congestion parameter
monitor 414 receives GPS transceiver identification codes 350 and location data from the
position identification systemn (via the data transceiver 402), and is configured to determine

s traffic volume for each road scgment 102 from the received GPS transceiver identification

codes 350 and the associated location data, To do so, the traffic congestion parameter

- monitor 414 queries the road segment database 412 with the received GPS location data to




“air quality sensor associated with the respective road segnent 102. The ROM
406 al so includes processing instructions for the CPU which, when | oaded

20 into the RAM establish a nenory object defining a traffic congestion
paranmeter nonitor 414, a nenory object defining a tariff adjuster 416, and
a nenory object defining tariff notifier 418. Although the traffic
congestion paraneter nonitor 414, the tariff adjuster 416, and the tariff
notifier 418 have been described as beir®g nenory objects, it should be
under stood t mﬁ%roar al |l of them may be inplemented instead as a sinple
sequence of CH D (78 PEBBIRICI 0% Bop §vhich 358 mgyor ¥eladle s fravsling: pacyn therear dwar e | f
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and time Stfadfﬂﬁsﬁaa&ataf@us@%tﬁ%a&'gﬁff&aﬁ&y'ir?. congestion paraneter monitor
414 queries the fﬂ?*ﬁeg segnent dat abase 9% wi th the recei ved GPS | ocation

data to identify PEREN SR RE De@osiigaddentifdationsysen hommisera prekiig] € i s
travel i ng, afwfrdkasechsppding phﬁ‘iﬂﬂh§ﬁﬁ1@&ﬂze@.@§@m\&%%&;{1ﬁr 5fWELs§ransponder

transceivers 104, the traffic congestion parameter monitor 414 receives transponder

25 identification codes 250 and associated transcetver identification codes 260 from the position
identification system (via the data transceiver 402), and is configured to determine traffic
volume for each road segment 102 from the Teceived transponder identification codes 250
and the reccived transceiver identification codes 260. To do so the traffic congestion
parameter monitor 414 queries the road seginent database 412 with the received transceiver
identification codes 260 to identify the road segrment 102 upon which each motor vehicle is

traveling, to thereby determine the number of motor vehicles traveling upon each road

30

segraent 102, As above, thereafier the traffic congestion parameter monitor 414 passes the

taffic volume data {comprising vehicle count and road segment ID) for each road segment
102 to the tariff adjuster 416 for use in the road tariff calculation.

- 35 Alternately, in one variation, the traffic congestion parameter monitor 4 14-receives

the transponder identifjcation codes 250 and associated transceiver identification codes 260



bet ween GPS | ocation readings and the tinme/date of each reading, the
traffic congestion 15 paranmeter nonitor 414 determ nes the average speed of
~the notor vehicles traveling along each road segnment 102. As above,
thereafter the traffic congestion paranmeter nonitor 414 passes the traffic
- speed data for each road segnent 102 to the tariff adjuster 416 for use in
the road tariff calculation. As will be appreciated, instead of providing
the tariff adjuster 416 wth either trd8ffic volume data or traffic speed
data, the trgff' c_congestion paranmeter nonitor 20 414 may be configured
instead to pa¥s H%Sl?Qgﬁ?ePFﬁcﬁEﬁ“&ﬁ%% ad) 1§ confighred foafefeintne aykma getraifd speadind
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or Il gPeed-data; 18¢ a1hg qongsaion\parainate; wonitot 4ld niay 6 finGiperedigasdd on

cal cul ati on.

par amet & mﬁasﬂhewﬂﬂaﬁjmhmmﬁam%ruﬁﬂ%&ﬁgﬂﬂafé £, ¢atlon.codes 250
and associ atfdira3asggiyer identification codes cgsg&?élyfr%%r‘ﬁet’ﬁg’cposi tion
identification system. and is configured to deternm ne average traffic speed

for each road s Hibe pprareny, rthetiipiementationathede HRPSHERI@MLTSGRT &ikgat | on
codés 250 amdludea$:sm@iﬁk%mpm%%aﬂmﬂg%ﬂ%ﬁgg%i Oggl%%]%g%F§63 . To do so,

the traffic estion.par ter _nonitor gterf ad segnent

dat abase 41541 ; 3 by é&%’ﬁﬁﬁ rpffigsengsttion Pargmétetenmmitéridd tsiconfisordes 260 t 0

i dent i f3P t héctoring wetigmelnte HGR tha posival I o QA6 dADE the VEBL S %c%ivFll ravel i ng,
[ of the

and based upekiftdiBnabdel Y@l Al at e ta transceiver 4
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1on parameter monitor 414 passes the traffic volume data, or the traffic speed

= 25 data, or both, to the tariff adjuster 416 for use in the Toad tariff calculation.

As discussed above, the vehicular traffic influencing system 100 may include one or
more air quality sensors, in which case the data transceiver 402 receives air quality
information from the air quality sensors. Accordingly, in this variation, the traffic

congestion parameter monitor 414 is configured to determine the air quality for each road

30 segment from the received air quality information and the associated port identifier of the
Input port upon which the data transceiver 402 Teceived the air quality information. To do
s0, the traffic congestion parameter monitor 414 queries the road segment database 412 with
the transceiver port identifiers to identify the road segments 102 associated with the received
air quality information. The traffic congestion parameter monitor 414 then determines the

35 - average air quality for each road segment 102 from the air quality information for each road

segment 102, and then passes the air quality data (comprising air quality information and



- 10 vehicles traveling along each road segnent 102. As above, thereafter the
traffic congestion paraneter nonitor 414 passes the traffic speed data
~ (conprising vehicle speed and road segnment ID) for each road segnent 102
to the tariff adjuster 416 for use in the road tariff calculation. Again,
instead of providing the tariff adjuster 416 with either traffic vol une
data or traffic speed data, the traffic congestion paraneter nonitor 414
may be configured instead 15 to pass théltariff adjuster 416 both traffic
vol unme dat a ang traffjic s%ged data for use in the Toad tariff calculation.
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traffic conpestdo moﬁﬂ“ramﬁlﬁ‘fﬁ@h @Mhet @afﬁbogﬂge%ﬁon parameters are traffic volume

and traffic speed and the tariff adjuster 416 increases the road tariff for each road segment

25 102 as the traffic speed on the road segment 102 decreases and the traffic volume on the road

segment 102 increases.

Additionally, in the variation where the vehicular traffic influencing system 100

includes air quality sensors, another of the traffic congestion parameters is air quality. In this
case, the tariff adjuster 416 is confi gured to caleulate the road tariff for each road Segment
30 102 taking into account the air quality

- data received frorm the traffic congestion parameter
momitor 414, Preferably,

' | the tariff adjuster 416 is configured to increase the road tariff for a
given road segment 102 as the air quality for the road segment 102 decreases. In this

manner, motor vehicle operators will be influenced to use alternate Toutes in instance of poor
air quality. |

35 The tariff notifier 418 is in communication with the data transceiver 402, thé road

segment database 412 and the teriff database 410, and monitors the data transceiver 402 for

Mo




each tariff data record in the tariff database 410 with the correspondi ng
calculated road tariffs. Typically, one of the traffic congestion
paranmeters is traffic volunme, and the tariff adjuster 416 cal cul at'es the
road tariff for each road segnent 102 fromthe traffic volunme data
received fromthe traffic congestion paranmeter nonitor 414. Preferably, the
tariff adjuster 10 416 increases the road tariff for a given road segnment
102 as the traffic volune for that roadl-segnent 102 increases. In this
manner, not Ofp th_ehl cle S%flrat ors will be influenced to use alternate routes
in i nst ances ot ARG saton (oies 380 H@@W%&@GPmmnﬂ@hﬁmbmmqbw ators
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speed for t heamenodll. Shgiventind GRMBECHQASRRicle id dploktinde TRAR om0t OF vehicle

operators Wehianfes alternate routes in |nstance 20 of |ow
traffic speed anCon\ég%lE Hﬁg‘%é@ems S0 SeRgsBE databese 419 ith thereseived GBRced t o

use the road“?agaR AR ‘?E(Bl? TRq§ividizanenandss trafkcelviegiderttifiadtioh Eods1m50 to zdéxﬁhf;y et
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data and tr Etlﬁ? ddatafrorgoﬁetra IC con pa B noni t or

- 414, in which case mxmatfftfjlﬂt?e H"P‘?)Wg‘ﬁ%‘}*é%f rf@f%nOEﬁqrﬂh&flc vol urme -
‘and traff.cc@ﬁ@é@t@ﬁ@ewﬂecleaappfdactm@ths@eﬁncé&ﬁanld@wnﬂﬁgs@ﬁste ot gad tariff for

each road segnenAngdelfi Asints lahhkenfRoed org,ga road ot degrent 102

decreases and the traffic volune on peades.
Addi ti onal | {F&™FH C’E“Ff'é‘c"vg’re|taé‘tfﬁ‘19hﬁ“<ﬂ"?efﬁ@’ldehélevémlcwt}aﬁ1e tdaafaﬁffﬁm ¢kl frenci ng

syst em 00 the mel sesntaio?. TR sb five
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congesti on
416 is conf ?@ﬁ&g@h?cﬁéagas?%‘%f’étlgﬂfsﬁé51%‘6%8 seEeRfIP(S &y theadipeenigead segnent 30 102
t aki ng int 053515‘6’5%3(9@ 30f) éhep jocatepimthi taylffa!athasdrﬁa)eme\/tad‘fﬁartﬂm&ﬂ@ absoaihibd C

congest i on palk GORkEIfied Bt koat | f f ster 416 is
configured { Qi flgﬁ%ea];eﬁ?ge n‘rgo(iaa %g?ﬂf ‘%%er?Bﬁdmf}m%ﬁ“%ﬁ)gﬁmggﬁ%ﬁ{“‘io2 as the

air qual ity & "RCBY e S sEREnt iR, %@@ﬂﬁa@@@r 418preates g datampackee whichot Or
vehi cl &0 opéﬁ%iﬁd?ﬁ the woiriff daa@nd ﬂ&éﬁlﬁ@lﬂhah&c#&@de%ﬁﬁ&&&%o@e f9ULgs i n instance of

poor air Omabdobde n |n comruni cation with the
data transc |vﬂgr “dggtﬂ%n cg{fe&% fr &e V%?Crk’ g[%‘ﬁ offies 4 L hery tramsmpitsthef f

dat abase 4 B pag{ﬁhwﬁ%ﬁﬁit’ &aéhetdhfé Uér&feevet #&nSbewiraess 4BRpdnding fositionmd 1
transceiver 200 or the wireless GPS positioning transceiver 300 having an identification code
which matches the identification code included in the data packet will recognize the data
packet and display the recelved tariff data on the tariff data output. With the tariff data as a

25

guide, the vehicle operator is then able to make a decision whether to proceed on the current
‘Toute or to take an alternate Toute to reach the desired destination,
As discussed above, the traffic control server 400 is | m communication with a

municipal billing server which issues invoices o motorists for traveling along the roadway.
30 To facilitate billing of motor i1sts, the billing server maintains a database of billing records,
each identifying a billing address and/or a billing account for a motor vehicle operator, and
the identification code for the wireless transponding positioning transceiver 200 or the
wireless GPS positioning transceiver 300 assigned to the motor vehicle operator. The tariff
notifier 418 is configured to transmit to the billing server data packets comprising the GPS
35 transceiver identification code 350 or the transponder identification code 250 for the vehicle,

the road segment ID for the road segment 102 traveled by the vehicie, and the tariff in effect




" GPS transceiver identification codes 350 and the associ ated GPS | ocati on

data transmtted by the position identification systemwhich indicate that
~a notor vehicle is approaching the entrance to one of the road segnents
102. Alternately, or additionally, the tariff notifier 4 18 nonitors the
data transcei ver 402 for transponder identification codes 250 and

associ ated 5 transponder transceiver identification codes 260 transmtted
by the position identification systenﬂﬁhich indicate that a notor vehicle
i S approachi n o.one_of the road segnments 102. To determ ne
whet her a ﬁ%&@ﬁ%@*’é‘%@%@%ﬂ@é8ﬁ?ﬂ&- Xﬁﬂﬁﬁﬁm@é’ﬁﬁ@ﬁﬁm@?mlﬁh%e, the tariff
notifier 4187gfatedddstappekeisgheiiliogsrent is deh allananvbicd maiveilcl ARriR gpineed GPS

| ocati on datuge @/ rodawiier, § j nder...t ranscei ver. identification
~codes 260 tq jdent | fy ?orth F%?grt}?aé%&gﬁ&ieﬁ%g‘%%éawvtf”&ﬁ%MCW% |

e
vehicle. |f The TMo¥aET $APEHe debibm prepaiorsiilingraceoutioad  segment 102 i s
proxi mate to theTenepesfion bfake %ﬁ%ar&@%’ﬁﬂiueﬁe@%sy&@ﬁldﬂ%ﬁﬁ%w&%!c&és?&f. 418

concl udes t hatihg Mehis i roachi ng.the entrance of an upcom ng road
segnent 102. After %ﬁe%?i '?Icn%%”f"imépgﬁ%g‘%%gﬁﬁmﬁwmﬁWerchﬁtcd’rs vehi cl es

has appr oacREHORIng apsceies dhbimvelatvng tnordwihtel aispebfiveRphital 86vicdd foopr ovi des

t he vehi cl e380i gréwidd e #aF8dcdn@blisbderlabo ©fif 86 IQF ;1. 12 L he road segnment 102. To

do so, the }Oggtjomnrggtni figc,% éég Ie(gcatg@‘?’??%“%%%‘%%ﬁ?’rFeé‘i?ﬁ'?vﬁ(s) for the

upconi ng road segnment s -102° GEHETFH&erres 480 avntmmendly hdio)s tiioloatine adj acent

r oad segjmantf@nﬂ@w,n (endcbptidrelly bl@naingtsrs the af Bealhadatdlriceflad fa €8 dQukhe tariff

dat a recor désdord SBOAChAL Bfctit identified upcom ng Toad segnent(s).

After the tar]i_lofm? notiger nﬁ%&&%ﬁ%ﬁﬁ%@“ﬁﬁg“ﬁ%%StanQFF%fﬁ"sc"PSPF“QnWé upcomi ng

toad segment®& TESscempy 102 plpng theygedvay.cFrom 1ifs mfcembtin, the GHatGcop@d k@terwhi ch 20

i ncl udes t héd0tcamtintibusaskRulan ko ke in B8RS ei yer identification code
R AR 1% |

350 or the tj r identification cog & VENTETE™ e tariff
notifier 418 t| %ﬁ%ggﬁgﬁc‘&%‘i'ﬁ%ﬁgﬁ%‘Pgheﬁﬁtfﬁ@ﬁabwﬁﬂé@-e"@lsltayifﬂﬁialaulaﬁm dat a

t r ansceiver 2epgthm Mipdenignted be s treffiabansNIGASEID0 RESpkd 0 Bk dGe éw iﬂg}%gggver 200 or
the wirel es®addRSrOASal HASIH; i ver .300 hayipg an identification code
whi ch mat ches. t he i o cat%%ﬁ&ggﬁéﬂe%éﬁﬁngﬁggﬁ‘@ﬂ‘é‘t‘%??&&%t wi l |
recogni ze tHe UATLTISY BBk Seed fgnvsrssly) thytatifiealewatioh wigatitha kitdptsdat a on t he
tariff dat eenenutagetby devredsing hexd tapirts fufreall@hey BSud of QLU t vehi cl e operator
i then"ab'tﬁ‘avé}%}ﬂﬁ%%o@dQ?fgtjaﬁ%%rﬂd/é’mgihe @)to or gcrgéeﬁdsq%ﬂerﬁfsﬁgz%atﬂnlgzor\“f route or
to tak§ an alterpate rout reé@f’? A8 xed destination. As di scussed
above, “Phe tr af e & Heflis confisl spever 40 Goritisudusly @ORMBINLE BhiteR i@ Muni ci pal
billing serpeidedhy 6l vilsEsCHe HOLHES rists. for. traveljng_ along the
roaduay.  30uTonfaghll kol bi | é’\i,}gg e }gé‘t"%?" gt i fgioR Bt ver |
mai ntai ns a g!lata S5 S Y Ve e frefbic cemrehseiveetf0idbtyinmgs thathi | | | ng addr ess
and/ or a biVPEflnY abewt eummter ok approatithe @RI rd B QREY Fl20He AR onk e

_ b
i denti fi catsirodt 4006@ritOhe LR MMHL§ ranspondi ng. positioning transceiver
200 orothe  wireles cPS ,p§5| t]{a%nﬁﬁlgorihfﬁ%gé"éi o350 With S geretpe o t he not or

vehi cl 3 op gergg}egti, I' T éhe[vg}uiclppas no choice as to the next possible road segment 102, the

traffic control server 400 will only locate the road tariff for the next possible road segment
1

02. However, if the vehicle is approaching the junction of two or more road segments 102
the traffic con‘trql server 400 will focate the road tariff for each route the vehicle could take.

Upon receipt of the road tariff(s) for the next road segment(s) 102, the traffic control

30 server 400 wirelessly transnits, in real time, the road tariff(s) to the wircless transponding
- positioning transceiver 200 or the wireless GPS positioning transceiver 300 assigned to the
vehicle. The vehicle’s signaling device 200, 300 provides the vehicle operator with the tariff
information, either visually and/or audibly, in veal time, thereby allowing the vehicle
. operator to make a choice whether to continue on the original route or take an alternate route

(if an elternate road segment 102 is available). The traffic control server 400 also identifies

to the billing server each motor vehicle on the roadway, the road segment 102 each vehicle is



notifier 418 is configured to transmt to the billing server data packets
conprising the GPS 35 transceiver identification code 350 or the
trarisporider identification code 250 for the vehicle, the road segnent E)
for the road segnment 102 traveled by the vehicle, and the tariff in effect
-12 for the road segnent 102 at the tinme of travel. Wth the information
contained in the transnitted data packets, the billing server is then able
to ' invoice the vehicle operator for -tlthe use of the roadway or, if the
oper at or hagﬁpgtablisgﬁg a hilling account with the nmunicipality, the

bi | l'ing server 18 °Bhe PoR8m aftestpdheiat efitorelshdsetylallorgnathe billing serber The

oper at i on ofto trieice/dhvairieupetatonfof i udef v eRgkay System 100 wi Il now be

di scussed. As veli £1.1 1 i-th.a wreless transpondi ng positioning
transcei ver 200 gtﬂk gr,lcv%nﬁtr% egel{s“glq%ﬁgn &ﬁgéli‘et"ﬁab‘ﬁ? wyendedbradeimib e soeecingavel al ong
‘the roadway, AR beiag Juetatiyeofaiptpfaed ergbedintintaf3hedntion3 Ao bOotkiday t he
traffic Gontskilllmayenvape &din Widifhnl R mbgentifying their respective

| ocati on ineE\%B tingghgﬁﬁ%%ﬁaff%g&%gﬂ?%%ﬁpgggggwm%éﬁB%&ﬁ?ﬁﬁﬁousIy nmoni t or s
this location 10 HioF T AEPligEY pusaester erein s vertiniessalp sottdbmrtaiom qual ity
dat a recei vél sfapoef thhiavedtion gpdatinel by the ppeded blafdsNCe they constitute
paraneters are associated with the state of traffic congestion at each
road segnment 102 al ong the roadway. Fromthis information, the traffic
control server 400 continuously calculates road tariffs in real tine for

t he correspondi ng road segnents 102, and stores the calculated road tariff
data in the tariff database 410. The tariff calculation 15 algorithm
inplenented by the traffic control server 400 attenpts to di ssuade (by
increasing road tariffs in real tinme) the use of road segnents 102 having
hi gh travel volune, poor air quality and/or low traffic speed. Conversely,
the tariff calculation algorithmattenpts to encourage (by decreasing road
tariffs in real tine) the use of road segnents 102 having |low trave

vol ume, good air quality and/or high traffic speed. 20 Since the traffic
control server 400 continuously nonitors the location information provided
by the vehicles, the traffic control server 400 is able to determ ne the

| ocation of each vehicle along the roadway. When the traffic control

server 400 determnes that a vehicle is about to enter or is approaching

t he next road segnent 102, the traffic control server 400 queries the
tariff database 4 10 for the road tariff associated with the next road 25
segnment 102. |If the vehicle has no choice as to the next possible road
segnent 102, the traffic control server 400 will only locate the road
tariff for the next possible road segnent 102. However, if the vehicle is
approaching the junction of two or nore road segnents 102, the traffic
control -sener 400 will locate the road tariff for each route the vehicle
coul d take. Upon receipt of the road tariff(s) for the next road segnent(s)
102, the traffic control



30 server 400 wirelessly transmits, in real tine, the road tariff(s) to the
W reless transporiding positioning transceiver 200 or the wirel ess GPS
positioning transceiver 300 assigned to the vehicle. The vehicle's
signaling device 200, 300 provides the vehicle operatoi with the tariff
information, either visually and/or audibly, in real titrie, thereby
allowing the vehicle operator to nake a choice whether to continue on the
original route or take an alternate roHée 35 (if an alternate road segnent
102 is available). The traffic control “Server 400 also identifies to the

billing @exmer each notor vehicle on the roadway, the road segnent 102 each
vehicle is traveling one, and the tariff in effect at the tinme of travel,
thereby allowing the billing server to invoice the vehicle operator for

the use 10f the 830\ iR E5: ' ntion.is.defined by the clains
appended her et o,eﬁl\%i }@I?ﬂ%&?‘é‘gé’g%?‘%r ﬁzﬁéggéé‘gqﬁl%thgg?%sgﬁgl | ustrative of a
preferTed enboditméng atdéast dre trafifiecdngestion phasetcd bf Orddiway, yhe Bhdlildy may

envi sag ertain addition del eti gns and/or npdifications to the described
Cr abod ! neTOER BRI ReT saries ot Be senetgact e eme: he maisienel eos
do not depabinpfisiogperiditcatig aRsivitly d B erafMV@ArbIABnRSc LA thdihtibierRARRENded
claims. 14 CLAIM 1. A nethod for influencing vehicular traffic conprising
the step&ddPadiSAPEYii ng at | east one traffic congestion paraneter of a
roadway, t he of AW cohfdGl e Sk i N} S.§360y having a
respective rgad tari#?, and fﬂ nDﬁ%pg?@hg¥%§&%%8@g%%$§g§ﬁ%slg W%dically
recei vi ¥ggmagnt & aocerklfnas vwithithe edsosieted eongestiigaadicaion] adi cati ons for each said

road segnent; . 1 traffic control server nami cal |y aqj usti t he road
tariff for e§8ﬂf”§“§ih“giera‘%é’8e niotOrRE ot e J&%E‘g’f"ag i ugaeE g st e d

congest iroad sepdemtat i on; and notifying at |east one notorist of the adjusted
road tariff for an upcom ng one of the road segnents. 2. The nethod
according to claim1l1, wherein the congestion indication conprises traffic

vol une, 2t he TBOIMEMDE BEordifPIoCRIR T $ASrHEhE Eéﬂ@%tﬂ)g Aﬁ(ﬂgf%tfoﬁ%[)&%ﬁse\éwafﬁge for at

| east one of the road segnents, and the tari justing step conprises
cal cul atvPlgne: e mepitaringsted conpsiscs dterimnisg thedraéfic wduins fgntletst bhoof thhe

associ at ' Bc vol une. 3.. Th .hod accor di o claim1l or
2, Wherté?ér%1 S?%;e]&g%nr?{g}%s eitt%?ff%!rl{ ?tlcn%tslye iy 0818%%‘:618@1%@?5%6 |t?1‘11@,?‘9ft le#%ni t ori ng
st ep comwpe red seghadne frointhagssbdistedilétesniadd thatfié osluak. | east one of the road
segnents, and the tariff adjusting step conprises calculating the road

tariff for the at |east one road segment fromthe associated detern ned
ai r quaBi ty. The method according to claim 1 or 2, wherein the congestion indication comprises air

quality, the monitoring step comprises determining the air quality for at least one of the road
segments, and the tariff adjusting step comprises calculating the road tariff for the at least one

road segment from the associated determined air quality.

4. The method according to any one of claims 1 to 3, wherein the notifying step comprises
the steps of receiving from one of the motorists an indication of the current position thereof,

and providing the motorist with an indication of the road tariff for the road segment associated

with the current position.

5. The method according to claim 4, wherein the position receiving step comprises

receiving from the one motorist a wireless indication of the current position, and the tariff




4. The method according to any one of clains | to 3, wherein the notifying
step conprises the steps of receiving fromone of the notorists an

i ndi cation of the current position thereof, and providing the notori st
with an indication of the road tariff for the road segnent associated wth
the current position. 5. The nethod according to claim4, wherein the
position receiving step conprises receiving fromthe one notorist a

wi rel ess indication of the current posi%ion, and the tariff 15 indication
provi ding step conprises providing the*otne notorist with a wirel ess

i ndi cat iigdicafontpaevidiag 8€p bamhbdide j bbb f\6: ' ‘
position inché??%n.QG.PThebnefﬁﬁﬁ aé%%?gP%gkggﬁgfgﬁﬁﬁ@%M%ﬂgggéﬁﬁgﬁgm

wi r el esgopberitliassociatedi with the receivag eirss posiing indioatitionat es. 7. A vehi cul ar
traffic control server conprising: nonitoring neans configured to nonitor
at | east one traffic congestion paraneter of a roadway, the roadway

i ncludi fy a Elhemaithddyacedrdingasiclaieg fpriicscin dehwindsss Posifiod BAREESH dtnpread
tariff,($g§ nqﬁi%oring means being configured to periodically receive data
representihg X H8**raffic congestion for each said road segment; tariff
adjusting neans in comunication wth the nonitoring neans, the adjusting
means bej ng configured to dynam cally adjust the road tariff for each said
r oad sedhentf%Hdn%EE@WﬂEH@QKM%?W#h@nm@@ﬁﬁiated traffic congestion data;
and notifyin i i i M tardff adjustin aps and
pei ng.con | gur oo meafs ARG ik WlehPfoe Bt po b B T S ac
tariff froadveay, thpoondivay irchelingfa plivalityoddoadsegimens sachavilp e rapativekoager ver
accordi ng. | ai.m 7, wherei.n the at .| east on aranmeter conprises traffic
vol une, Q?‘%ﬂé’%n?cfr?f’%°ﬂﬂﬁg‘n??8%ﬁ?n$ ontighier fuPepdiclly repidr AvA Fapgesemathef £ ¢

vol une fioiffiedongbstias foreach @id f0a ségaads;segnments, and the tariff adjusting
means is configured to calculate the road tariff for the at |east one road
segnent f romt?rﬂ?ga‘gg%%%?@%ﬁn&éwqq%ﬂ vith fhe reonjisripgmeas, tehdiugion r ol

ser ver aRGAL Bifodighledlidynafiicaly MISIEL ook BiPhor LEASLaG0S RALANRL €7
conprises air quality, the nDnltgrlng step neans iIs confrgur or

det er mi riF¢rgdanke wath thegssediated tréfe cantgebtamstatapaed of t he road segnents, and the

tariff adjusting. i.s.confi.gured. cal.culate the road tariff for the
at | east onetn?éga Esegmss% “From' 18“3@%‘3%? %P@fg?daﬁvlé%%%&@g?%% iged 10,
The contte nbtifyat keest oac motatistief thoadihsdddoBd QFiffor MEcBinihg fiR of éeirbid adj usti ng

nmeans conprises a tariff database of tariff data records, each said tariff
data reé I"S%ing associ ated 16

8. The control server according to claim 7, wherein the at least one parameter comprises
traffic volume, the monitoring means is configured for determining the traffic volume for at
least one of the road segments, and the tariff adjusting means is configured to calculate the road

tariff for the at least one road segment from the associated determined traffic volume.

9. The control server according to claim 7 or 8, wherein the at least one parameter
comprises air quality, the monitoring step means is configured for determining the air quality
for at least one of the road segments, and the tariff adjusting means is configured to calculate

the road tariff for the at least one road segment from the associated determined air quality.

10.  The control server according to claim 8 or 9, wherein the tariff adjusting means

comprises a tariff database of tariff data records, each said tariff data record being associated




with a respective road segnent and identifying the associ ated adj usted road
tariff, and the tariff adjusting nmeans is configured to update each said
tariff data record with the associated calculated road tariff. 11. The
control server according to any one of clains 7 to 9, wherein the notifying
means is configured to receive fromone of the notorists a wireless

i ndi cation of the current position thereof, and to transmt to the one
notorist a wireless indication of the &gad tariff associated wth the
received current position indication. . The control server according to

cl ai m 1hyitlon ecspéctisakshddiRent $h@ ideRtiirMthd 8o Mbibd aBOSEd 1038 tardrl GG nk i GaET On
means for _providing the nhotifying néeans with the position indication, the
not i fyi rR§iUstEBg dnceBhpy icorliguiedriq ebdate carkaseidi tatiff dftoreqordwiith Hig adsecigodi ti on
identifiGabi. e ofB@hF W th a wireless indication of the associated updated
road tariff, and the position identification nmeans includes a user
interface configured for providing a user indication of the provided road

tariff. 13. wireless positioning transceiver conprising: a wreless

| ocati o nlj'ld et éﬂrh_ﬁicﬂ?tﬁ(g Sﬂ?{% a‘,c_c%rﬂ’c']‘gé‘_’ ¥ ‘éﬂeé)g §ﬁ‘_fnésr 1 199 tyhsrra e petifyirguptagslist o t he
wi r el essohfigatd RiTeekpletidth BhOEK tHPirotortsRe witkER iRESbAGE T cluraf POSHE"
including a | ocation data_ input for rece|V|;§ fromthe |l ocation

det er mi FTEPTuRId to gasmf irfheiaRempteasis Wigelesy inditationof the rofd il aworiateds s

poSt U ORYifpihE FRBRE LRt pdbitidnJfidLA, data transmitier coupled to the
| ocation data input for %rOVI Ing a wWwreless indication of the location, a

tariff data receiver for receiving wireless road tariff data associ ated
with th | o i and a tariff data. output coupled to the tariff data
recei ye??’f or %%%ggllﬂr ! i qﬁ%cgfimgit%g]l%ll ﬂdxi’i‘e(??sa[“ﬁ@opé’é@i‘%@&wtdﬁé it pagtien 14,
The wi r éldasificgingi teaid R profidaRe theehotdymar Mk ah Cchal gosikidn WHRAEIM thde
wireless .location determ ning unit conprises one of a transponder unit and
a GPS r &l means comprises a Wireless transmitter for providing the position identification

means with a wireless indication of the associated updated road tariff, and the position

identification means includes a user interface configured for providing a user indication of the

provided road tariff.

13. A wireless positioning transceiver comprising;

a wireless location determining unit; and

a wireless tariff transceiver coupled to the wireless location determining unit, the
wireless tariff transceiver including a location data input for receiving from the location
determining unit location data identifying a location of the wireless positioning transceiver, a
location data transmitter coupled to the location data input for providing a wireless indication
of the location, a tariff data receiver for receiving wireless road tariff data associated with the

location, and a tariff data output coupled to the tariff data receiver for providing a user

indication of the received tariff data.

14.. The wireless positioning transceiver according to claim 13, wherein the wireless

location determining unit comprises one of a transponder unit and a GPS receiver.




