GPS-BASED TRAFFIC MONITORING SYSTEM FIELD OF THE
INVENTION [00013 The present invention relates to traffic monitoring
sYSterns, arid move parti .ui iy to global positioning system t PSj ba; ed
traffic monitoring systems for vehicles. BACKGROUND OF THE
INVENTION 00027 Global Vusi oning systems (OPSI for vehicles typically
include a reggiverthattriangulates ek ition yusing-beacons
generated by GPSEg s%%%ﬁ?sgg mge\ﬂg)@sﬁign% g‘g“%gb?‘:%% Ffi?(‘:lude a;rap
database that is used to provide the location of the vehicle on a map,
driving directions, the location of restaurant; and other businesses, and/or

other informat on. As gitigs hespne;marepapwated, it has become more
difficult to travel without Incurring delays due to traffic congestion,

congested cities Clggn also bﬁﬁ%f%UMMAS%&%?FW@’ {%%%%TVW 8, and
morg0pegicarafficinfesmationsystap:fan anehicle semprises a trapsmittal, . .
and a global posri?ij:wing sgystem (!C(JggR%ir ggs%gc%ﬁfdgwﬁﬁ%ea 3@%%9%%%%”%
systarslettivebhgdasrates location and vector data. A control module located
on the vehicle receives the location and vector data, determines whether
the vehicle is traveling on one of a first set and a second set of
predetermined roads, and wirelessly transmits the location and vector
data using the tréfsmitieRghenthe vehigte s travelipg,on the first set of

predetermined 1 roads and does not transmit the, location and vector data
WhRHQRE vefitieds positioning systems (GPS) for vehicles typically include a

rez::fs:‘%ver» that triangulates vehicle position using beacons generated by GPS
satellites. These systems also typically inlude a map database that is used to
provide the location of the vehicle on a map, driving directions, the location of
restaurants and other businesses, and/or other information. As cities become
more populated, it has become more difficult to travel without incurring delays
due to traffic congestion, accidents, construction and/for other problems. Finding

parking in congested cities can also be difficult

SUMMARY OF THE INVENTION
[0083] A traffic information systemn for a vehicle comprises a transmitter
and @ global positioning system (GPS) associated with the vehicle that
selectively generates location and vector data. A control module located on the vehicle receives
the location and vector data, determines whether the vehicle is traveling on one of a first set

and a second set of predetermined roads, and wirelessly transmits the location and

vector data using the transmitter when the vehicle is traveling on the first set of predetermined
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traveling on the second set of predetermined roads. f0004J In other
features,, a receiver comr.nunicates with the contro module and
wirelessly receives traffic reports from a remote, traffic monitoring system.
i. he traffic reports include traffic speed information for traffic traveling on
at least one road of the first set of predetermined roads, A service
roacgssistarioessystemeemmunicateewndhthe cantiol module.and wirelessiv .
communicates with a remote service assistance s'yst’é)l'r%g..j %6?85&% “é%ﬁ?fmﬁ ¥
ravgihgoiedieresthesee mptedsafisiaonitasing system receives the vector
and_location data and compares a speed of the vehicle on a first road to a
fird0SRATsha antleto assaver-a- wasfssneed-onahetiat roadapd o)
C%sel.ectlve\]v triggers contact with the vehicle using the serrice assistance
Modgisst; itbmasmote-seice-agsista : iC.re;
systend aﬁd?mmmmgm&ﬂﬁﬁms@ﬁgﬁéﬁmjaTi?Eﬁ{@{Q_?JMr%mﬂ‘iigzring
_include parking status information for public parking spots. Tie parking, ;
ysigfatusiafontiatiiendorthe: RiblieArridpaspatainakdss ?{l 8ons,, eling on
e status type selec__ted frnl-n a group consisting of leaving, filled, open an
i %@ﬁkﬁﬁ@ﬁ ORB0G] ey i cither feRpretoet iheriaveniipn, the %Qy;g!gné%g%& noe
{:transmlts the vector and location data on a pentode:: basis. The contro
ySt4fbaRIBTHORES S oéngles odireCtieialdhe RS AMIERNSRIR N8os it
vector and location data when the vehicle changes direction greater than
& remgf seivhRRanbdatiresheldnThe contest module monitors changes in
speedvgf the vehigle and transmits the vector and location data when the
veRidibhpedt chidihgetiegréstarshanisspess-chan re,ag.@%rg,g systam

receives the vector and location data and compares a speed of the vehicle on a

first road to & first threshold and 1o an average fraffic speed on the first road and
selectively triggers contact with the vehicle using the service assistance system
and the remote service assistance sysiemn. The traffic reports include parking
status information for public parking spots. The parking status information for the
pubiic parking spots includes at least one siatus type selected from z group
consisting of leaving, filled, open and unknown.

[0006] In vyet other features of the invention, the control module
tfransmits the vector and location data on a periodic basis. The contral module
monitors changes in direction of the vehicle and transmits the vector and location
data when the vehicle changes direction greater than a direction change
threshold. The control module monitors changes in speed of the vehicle and
transmits the vector and location data when the vehicle speed change is greater

than a speed change threshold.



100071 In still other features of the Invention, the control module
selectively transmits parking indication and location data using the
trensrnitter when the vehicle ignit.icn is turned off. The control module
selectively transmits parking indication and location data using the
transmitter when the vehicle ignition is turned off and the vehicle is
paricea ] a pybligiparking.spot. 3 nfrol module selegtively transmits
vector ggd location data USin%éﬁéggaéin’{lh%ermw eérﬁgﬂwﬂé v%ﬁc@l%%@zsqﬁ’éj“%
seleptblit eEking 859k HORY) iniekpihes featyres, of the invention, the control,,
module selectiveqlg genégrates location ahéH é%?ﬁﬁg%%‘fcg |g§ntha”t% %ﬁ@ﬁm&w
 wheartiengisiisit thenivehiglaisibine offrandseleivalipnsmis ihe lopation. s
and parking indication data using the transmitter, t; parking monitoring™ ~
parkiystémiitacatedaematelyBrothathe  Shicleqecaives thedocatg vehiclo
parking indication data from the vehicle gnd a pluraI(iT:{/ﬁ%@TIo oi/%ﬂ%%eﬁgleﬁ?hm@
ignitgenératesiparkifig:siatusd epoiigcand selectively stransinits tha, parkng
status reports to the vehicle. [00091 Ih'éftill other feﬁﬂres gfé ta\%r?fvé%?ﬁ%n’ The
conteoparkingilet reefiulesasseeiatedievitiaarkinglorideptfies available, 4
v parking spots in the parking lot and a parking lot transmitter transmits h
trangarkingiltotdatesrelaiptbie: e avaiahle parking,snais o the parking
monitoring system. A parking spot module associated with a parking spot
|déﬁﬁﬁé§ a f|l@d;&tﬁtu&%ﬁrt%@@g@gg@pqhéng}%g%ﬂpgﬁﬁ@o%%@|H% dule
~ transmits parking spot data based on the filled status to the parking
seleghivaliogageystenic(@0da]dny etothey features afdaaiorention, Piine of the

o _parking status report is based in part on the parking lot data. The parking
vehiglgpisrtis padedfinpiraadtiesty transmits the location and parking indication

data using the transmitter. A parking monitoring system located remotely from
the vehicle receives the location and parking indication data from the vehicle and
& plurality of other veliicles, generates parking status reports, and selectively
transmits the parking status reports to the vehicle.

[0008]  In still other features of the -im@ﬁfi{zm a parking lot module
associated with a parking lot identifies available parking spots in the parking lot
and a parking lot transmitter transmits parking lot data related to the available
parking spots to the parking monitoring system. A parking spot module
associated with a parking spot identifies a filled status of the parking spot and a
parking spot transmitter transmits parking spot data based on the filled status to
the parking monitoring system. |

[0010]  In yet other features of the invention, the parking status report is

based in part on the parking lot data. The parking report is based in part on the
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3 parking spot data. T" e parking status reports include parking sport
information related to parking spots within a predetermined distance of at
least one vehicle. The perking spot information includes a parking status
for parkin2 spaces On at least one road. The parking status includes at
least one selected from the group consisting of vacant, tilted, unknown,

aghddeavingidibe coptrol.madule,is, integrated with te rPS. J0011L A
i T VNPT S —

method for operating a trafficinformatio

relaslectavelyiarpaainalpraion Gud lieclordatasina 2 gloay. positioning,

system associated with a vehicle, wirelessly transmitting
q/etermined

e e e e R e s e at

reads and not transmitting the location an ctor data'w

lectsaveling-at. 2 SBEnseRS @fé%dﬁxﬁ%%%]ajﬂég%t%ﬁgég%%g

fthe,
invention, the method includes wirelesly receliving traffic repori%?gt}%éﬁ% group

conbitig from ezmoteiailic neniaing staem e A (eparie iNduag, o

traffic speed information for traffic traveling on at least one of the first's
intafptedetétiminedypads. The. method includes comparing a speed of the
vehicle on a first road to a first threshold and to an average traffic speed

on thig0firs} road anstiselertivelyFHaagrng-saRIacwith the ﬁz%ﬁ é’{;?%?v%hizﬁ@

remote sentice assistance system based &n the comparison.

copetisther febtutesigf t@@d@mmi@ntdngﬁ%fﬁg,ﬁ%pq;%g@gL&}cﬁ&p%éﬂ%gsa global

status information for public parking spots. The parking staters
Wﬁ?nmawem pasktrigispolinclademalicast SRR PSRRIt ocation
and vector data when the vehidle is traveling on a first set of predetermined
roads and not transmitting the location and vestor data when the vehicle is
fraveling on a second set of roads,

00121 In still other features of the invention, the method includes
wirelessly receiving traffic reports at the vehicle from a remote traffic monitoring
system. The traffic reports include traffic speed information for traffic traveling on
at least one of the first set of predetermined roads. The method includes
comparing a speed of the vehicle on a first road to a first threshold and to an
average traffic speed on the first road and selectively triggering contact with the
vehicle using a remote service assistance system based on the comparison.

[0013]  In yet other features of the invention, the traffic reports include
parking status information for public parking spats.  The parking status
information for a parking spot includes at least one status type selected from a

greup consisting of leaving, filled, open and unknown.



group consisting of leaving, filled, open and unknown. 4 [00141 In still
other features of the invention, the method comprises transmitting the
vector and location data on a p ur odic., basis. The method comprises
monitoring changes in direction of the vehicle and transmtting the vector
and location data when the vehicle charges direction greater than a

diregtign.phange thieshald, [A01 AL éé?ttﬁy%J%%}'I’éﬁ?h%ég%é%%%%mmig%

the method includes monitoring changes in spee e

tratrangmiting sheseeiorand (Jocation &ﬁg% hen t@%ﬁﬁ%@j&'%ﬁ%&?d A iod

is greater than a speed change thres comprises

cosglstvelydransmiting prking indication aé}dt?{gcég?&%atgn\gh%gﬁge%&ﬁmg the

vehicle ignition is furned off. The method further comprises selectiv

vedtansmitting-paskingdnglication and k?&%@é‘p%%%ﬁ}ﬁg%@& ”&ﬂ%ﬁ\&?ﬂ%%%%iﬁ‘%ﬁam a

is turned off and the vehicle is parked‘ to'a arking spo
diratifbothesfepiures i the invention, the method comprises transmitting
vector and location data when the vehicle leaves the public parking spot.

The[ftatipd compeisesthelestualyaenarating losation AndBaKNg 4 inciudes

indication data when an engine of the vehicle is turned obi and selectively

motéesnyttinptheiodatiepsand parkiagjagdication daida QORI ¥&l B, and

features of the invention, the method comprises receiving thé location

locaktenpekinginslcatiordatelisaspbe wehiols 280 ARKERING AT 985 o change
vehicles, generating parking status reports and selectively transmitting
thrapeqparkingestatdsodnats tridbe yehisiricTheMethad irthar somRHSeSion and
location data when the vehigle ignition is turmed off. The method further
comprises selectively transmitting parking indication and location data when the
vehigle ignition is tumed off and the vehicle is parked in a public parking spot.

[0018]  In siill other features of the invention, the method comprises
transmitting vector and location data when the vehicle lsaves the public parking
spot. The method comprises selectively generating location and parking
indication data when an engirie of the vehicle is urmed off and selectively
transmitting the location and parking indication data.

[00171  In yet other features of the invention, the method comprises
receiving the location and parking indication data from the vehicle and a plurality
of other vehicles, generating parking status reports and selectively transmitiing
the parking status reports to the vehicle, The method further comprises

identifying available parking spots in a parking lot, and wirelessly transmitting



identifying available parking spots in a parking lot, and wirelessly
transmitting 5 parking lot data related to the. available parking spots to a
remote parking monitoring system, :00181 In still other features of the
invention, the method includes identifying a filled status of a parking spot
and tranarnit i g parking spot data based on the filled status to a remote

pgp@mgjn@m@j@r}@gg@@t@m) ‘ 10d; in Iu es the__ ,rk,i_ng status report
based in part on the parking%[ %g%t? i% r%étl%% & E%‘rié% tﬁerﬁg}ﬂ%rﬁp pa{k‘fﬁg

mdepeftsbased part on the parking spot data. The me hod includes
parking spot information related to parking spots within a predetermined

distgooasy at [aastinemehiciesTRS.Mathad Melides e Rarking 200t i oq
r . )

information includes: a parking stratus for a parking spot. T.'is pa Kit g e

idestéfisgincliies atdeastang %ﬁ%@%ﬁ DGR GO zf@gggﬁ RSB dae

fined, unknown, and leaving [001 raffic information's

basahicle tenlisesieRal:raniankey ;%ﬁ%ﬁgg (B&ﬁ?&@?@ r%j%%«‘&tedrf‘%‘%mhm@

the vehicle for selectively generating location and vec ata,

inctraiesnifténgamidagssionvdrelessly piiapgmitting data.and coptrol BEARA The

receiving the location and vector data and for wirelessly transmitting

mefbeationrandseactoidatanisngdpe ABsIting W%Wﬁ%%%@h&?ﬁ@m.

traveling on a first set of predetermined roads and for not transmittin

s Tobaas oot s R AP RO o
prefimormation distance of at least one vehicle. The method includes the parking
spot information includes g parking status for a parking spot. The parking status
includes at least one selected from the group consisting of vacant, filled,
unknown, and leaving.

[0018] A traffic information system for a vehicle comprises global
positioning system (GPS) means associated with the vehicle for selectively
generating location and vector data, transmitting means for wirelessly
Erangmiﬁ‘%z@g data, and cortrol means for receiving the location and vector data
and for wirelessly transmitting the location and vector data using the transmitting
means when the vehicle is traveling on a first set of predetermined roads and for
not transmitting the location and vector data when the vehicle is traveling on a
second set of roads.

[00201  In still other features of the invention, the traffic information
system comprises receiving means for wirelessly receiving traffic reports from a

remote traffic manitoring means for monitoring traffic. The traffic reports include



system comprises receiving means for wirelessly receidng traffic reports
from a remote traffic monitoring means for monitoring traffic. The traffic
reports include 6 treffic speed information for traffic traveling on at least
one of the first set of predeteermino | roads. Remote service assistance
means communicates with the control means and wirele ;sly
tratiomypaBICaITs Wiklia SRICIRSELVICE ATRISIaNce, System, there mete -
traffic monitoring means compares a‘/%p!z1 d%or} tﬁiesi)\éeeﬁsiggngnag & foa set of
prepeachiratbreshold angioAn auerRge. .t%i{;ag eed on the fi=st road .and ...
sefecfittefy triggers contact with the v’ae%c e ugf%é% tﬁ%é?%‘ TLERfEges with the
cormssistancessysienyilBR2LIN ¥ehateniealuwesf thenvention, the traffic,
reports include parking status information far [it)%b ic %%ﬁ%g%ﬁ%%,&ﬁ%%mma
syspaking statesninforragtionforsieRaking.sRetincludes at least one type .
seeded from a group consisting of Teaving, tilled, op’eéngéan%%%‘ﬁ r?ov)\f}ir%:Ea vehicle
on ppoz2rdmdstiff athier featiesiofing iBveRtioR the, contol means, fransmits
the vector and location data on a periodic bas%The" con r'é’l“r(!i}]géds Bk road
andneaitrieiangisirdirestien of e v%l@@ggi;gaggm%s_ the vectorand .
location data using the transmitting means when the vehicle changes
assgiitevtiorsgséater than a direction change threshold. The control means
monitors changes in speed of the vehicle and the transmitting means
trari§®aslthe Vegter ati:toeatior:<laiptysi %@%i@ﬁ?%ﬁ@t%@?égéﬂﬁ@mé@
~ the vehicle spged change is greater than a speed change threshold. The
pargestraitateansrdefovttiony frangmits apdnanindigation angilacation data .y,
., Using the transmitting means when the vehicle ‘ A
Informafion for a parking spot meUdEiEs at least one type selected from a group

censisting of leaving, filled, opsn and uriknown.

100221  In stil other features of the invention, the control means
transmits the vector and location data on a periodic basis, The control means
monitors changes in direction of the vehicle and transmits the vector and location
data using the transmitting means when the vehicle chang@.é direction greater
than a direction change threshold.  The control means monttors thanges in
speed of the vehicle and the transmitting means transmits the vecior and location
data using the transmitting means when the vehicle speed change is greater than
& speed change 'thmfshaici; The control means selectively transmiis parking
indication and location data using the transmitting means when the vehicle
ignition is tumed off, |

[0023]  In yet other fe.za‘tu.reé of the invention, the control means

selectively transmits parking indication and location data using the transmitting



ignition is turned off. j0023] In yet other features of the invention, the

control means selectively transmits parking indication and location data

using the transmitting 7 means When the vehicle ignition is turned off and

the W "hide is parked in a public parking spot. The control means

selectively transmits vector and location data using the t,ans;raitting
memeanswhenthevehicle Jeaves the public parking spot. The control .

means select ively generates Iocaﬁg%ﬁa%% %3#;%% Vr%&%ﬁdﬁ gataeiea public
paimgngtag. ofithe veliels is,dumed off and sejlectively ransmits the location

and parking indication data usingétLetrﬁﬁ%ﬁ%”é&rﬁ%g&s@fg 949 mﬂé}ff"ﬁ data
usinthérdenturesiofithe inventiondherafie information, frtheer comprises

parking monitoring means for remotely monitoring parking, Tor ret&Vi
Thﬁhedaﬁz‘@ﬁiqm%mlspmgm ic 'g@fg@é%f@ ). the vehicle d a plurality. of

other vehicles, for generating%%rking‘ statu%ér%%%rfﬁagrﬁ%ﬁ%’rﬂgel@&f aRrn ‘data%
whernasittiigeher paskingRiatus tapeHsIe hevehice, [90701In vet other .

features of the invention, the system further co”r‘nbrié/é"s}' égﬁg%i%t %ggggamn
ancessodiaewittetipading loidgridentifying;ivailaple parking spots in the

Partk‘in'g, lot anvd parking lot transmitting means for transmitting parking lot

datdi¥itba (6rthetitvatiabletpatiieg SO0 RN INDIRIRIN G ormaion

means. Parking spot means associated with a parking spot for identifying

furtaerilleonspatessop traiparkingispoianeuparking §g%@gﬁm&%ﬁgm§ﬁg§gﬁ8& . for

~_transmitting parking spot data based on the filled status to the pa
receionitdiingametins. and parking indication data from the vehicle and a plurality

of other vehicles, for generaling parking status reports, and for selectively
transmitting the parking status reports to the vehicle.

[0025] In yst other features of the invention, the system further
comprises parking lot means associated with a parking lot for identifying
available parking spots in the paz:kiﬁg lot and parking lot transmitting means for
transmitting parking Iot data related to the 'a‘a&gi‘i‘a%ieﬂa parking spots to the parking
monitoring means.  Parking spot means assoclated with a parking spot for
identifying a filled status of the parking spot and parking spot transmitting means
for transmitting parking spot data based on the filled status to the parking
monitoring means.

[0028]  In still other features of the invention, the parking status raport is
based in part on the parking lot data. The parking report is based in part on the
parking spot data. The parking status reports Include parking spot information

related to parking spots within a predetermined distance of the at least one



[0026] In still other features of the invention, the parking status report is
based in Part nn the parking fat data. The parking report is based io part
on the parking spot data. The parking status reports include parking spot
information related to parking spots wit tin a predietenpined distance, of
the at least one a vehicle, The parking status includes at least one status
of vacant, filled, unknown, and

A R o P o
A e,

paring indicaton Cata Homy L OFPS, 41 CAPur e ke aRestioniio
S R o e

system located remotely fr e vehicCle

o o A L A

generates parking status reports based on

wmm@m@tw%e&ﬁw@%@mpﬁtg@5@‘5@@@5}@3@%@%@%@2 GPS

vehicle, [00281 in of ea features, a parki

angarkingnie identifiesan %'%&%ﬂ%&%&%{ﬁ% ats L %ﬁg‘%ﬁ%ﬁ%&%&r A

lot. A parkins; lot transmitter transmits parking

paadablenugr ofBkNoeRds todhe RAkingmoplorpg systemn A

parking spot module associated with a parking Spot i

o et o e e AL TR S over
vehicles, generates parking status reports based on the. location and parking
indication data, and selectively transmits the parking status reports to the vehicie.

[0028]  Inother featires, a parking lot module associated with a parking
lot identifies an avallable number of parking spots in the parking lot. A parking lot
transmitter transmits parking lot data related to the available number of parking
spots 1o the parking monitoring system, A parking spot module associated with a
parking spot identifies a i?i’iiae:i status of the parking spot. A parking spot
fransmitter transmits parking spot data based on the filled status to the parking
monitoring system.

00281  In still other features of the invention, the parking status reports
are based in part on the parking lot data. The parking reports are based in part
on the parking spot data. The parking status report for the vehicle includes
parking information related o parking spots within a predetermined distance of

the vehicle,



[0029 In still other features of the invention, the parking status reports are

based in part on the parking lot data, The parking reports are based in

part on the parking spot data. The parking status report for the vehicle

includes parking ;n ornnaat on related to parking spots within a

predetermined distance of the vehide. a [00301 in yet other features, the
for parking, spaces on

parkipggports. include.a parking statu , S [ ,

pre g%ﬁ:gﬁnequ\pfgi &t f%t%%d 6@&“]?13*pféﬁe?ﬂmﬁdrﬁﬁfé{?ﬁéfﬁ?i‘éﬁfﬁﬁﬁ difgking
+~@f the:vehicle, another location selected by a yser ofthe ! P . The
ﬂagéérkﬁf]%{testgt%?ﬁnlgluégé%aiﬁea%?or%%%%%rrwg sé{@%?é:’df m B& Grotipnin @
nrebnsisting of vacant, filled, un| . and leaving. The control module =~
Qrﬁ%ﬁ%ﬁ%@%ﬁc&aﬁggﬁ Z%’ %\/\Qé%%a% cf%ljftea ?ﬁ’or%ﬁﬁ%c P@%f@“i}gw iocation

S O R e o

data. [003,11 In stll other features o ention,

ty;;@ag@g&ggh@&%%@r%@%vsg%%ﬁég 4 090G ARG MELNIER B8 teaving.

vehicle is traveling on a first set or predeterminé

Th@m&t%M@ieé'i-e%géig?&é&%@s :é‘ceépé%Vgﬁéc'\?g%tgg‘ég%%%%‘@am GPS

second set of roads. A remote traffic monitoring sys C

wh¥8aiQs aBdilacadignidata fram-he. Y%H%@@%%%ﬁ%%‘?& g ?@a%%{éq%qﬁicvesmf

generates traffic reports based thereon, C reports inc
datgpeed information for traffic on at least one road of the first set of
predetermined roads.. [0032] In yet other features of the invention, a

SenNBeASSISINCEtll other features of the invention, the confrel module
transmits the location and vector data using the transceiver when the vehicle is
fraveling on a first set of predetermined roads and does not transmit the location
and vector data when the vehicle Is fraveling on a second set of roads. A remote
traffic monitoring system receives the vector and location data from the vehicle
and other vehicles and generates traffic reports based thereon. The traffic
reports include traffic speed information for traffic on at least ons road of the first
set of predetermined roads.

[0032] In vyet cother features of the invention, a service assistance
systemn communicates with the control module and wirglessly communicates with
& remole service assistance system. The remote traffic monitoring  system
compares a speed of the vehicle on a first road to a ‘fi:r“s‘f threshold and f;a arn
average traffic speed on the first road and salectively triggers contact with the

vehicle using the remote service assistance system.
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system communicates with the control module and wirelessly
communicates with a remote service assistance system. The remote
traffic monitoring system compares a speed of the vehicle on a first road
to a first threshold and to an average traffic speed on the first road and
selectively triggers contact. vrit the vehicie using the remote service

istaneg systemad0 [0683-1n,stiff oths r}gatures of the i v; ntlon, the ‘
control module generaEns thé.%gg?gr é)rfdt CatiOF R onlASp st module
gehgsasausing intanseeivrl:ylhe,cantal module manitars changes in

L S ot e pcciver.

direction of the veh cie and transmits “vector U

ThiheotamseedRwhemthgvehigle changes djrection, greaterthana
direction change tm%gs??@ %r%?c%ﬁ%cggg et SF ’gﬁaﬁﬁ&rﬁﬁgmﬁs the

ule monit

vespeethofithevehislaand Hansmits thevesqpand !8%?&%%@%?@%% t?fggntm

transcev r when the vehicle speed change is greater

grahtestiold, {0fddonyet otherfeatuesaf the '?;‘é?ﬂpgng{é%ﬁ%%%g@odg‘eaﬂges

s lectivel y transmits parking indication and location d '

in wasedeifethwharmibe vehiclgigaiian iﬁz%‘%&&fzﬁ%[@%@a%{%oé 'é’ge%“»'ﬁ@img the

selectively transmits parking indication and location data"us

trateniseeiv wivhertitae weiiole dgaitiondismined off and the vehicle is parked
~in a public parking spot. ,"The control module sgf%%%gy %}nsam?%%% G%mg;e
thrgsirikitlg indication and location data using the transceive; when the

vehicle leaves a public parkingg spat [0035] A method comprises:

seld6if@H) generdtingdocatien anstupasking indicationala whepayehicle e

_is parked; selectively wireless,y |
selectively transmits parking indication and location data using the transceiver
when the vehicle ignition is tumed off. The control module selectively transmits
parking indication and location data using the transceiver when the vehicle
ignition. is turned off and the vehicle is parked in a public parking spot. . The
control module selectively transmits parking indication and location data using
the transceiver when the vehicle leaves a public parking spot.

[0035] A method comprises: selectively generating location and
parking indication data when a vehicle is parked: selectively wirelessly
transmitling the location and parking indication {‘ié%g; recelving the location and
parking indication data from the vehicle and a plurality of other vehicles;
generating parking status reports based on the location and parking ci;aia;“aad
selectively 'tram"smiiﬁmg the parking status reports to the vehicle.

[0036] In yet other features, the method includes identifying an

available number of parking spots in a parking lot and transmitting parking lot
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transrn t ing the location and parking indication data; receiving the location
and parking indication data from the vehicle and a plurality of other
vehicles; generating parking status reports based or the location and
parking data, and seloctiveiv transmitting the parking status reports to the
vehicle [0036] In yet other features, the method includes identifying an

datavailahienumber of parkin in.a parking lot and transmitting parking
lot 11 data related tg{{!he!%%ai a r?(E:-)'%'Nunl &%%B%Iﬁﬂ@%p@s% PrafiB@arking

mopaking g@g@jgg[ing systerr. [0 0371 in still other features, the method
- includes Identifying a filled status of a parking spot and transmitting

parkingzspot dafasbaseson ihefilled ﬁ%@t%é%%éﬁ%8?3#;%@;%@@% a filled

monitoring system. The parking status reports are base

staarking: lpkedktag e PREHDYTSRAMS il g%ﬁﬁcqtg‘ 3

t on . the par king spot
data. The parking status reports for t ehicle™in ﬁ%e 6gark$§ mkﬁ% ﬁ?ﬁ‘ flilsd

stainfotmnatiesielalaskininarking spat,alun g pregetermined distance of the
askia; %ﬁ@"@%%ﬁx eeel ’&%‘fg%%rﬁﬁzgm P ADE e

vehicle, [00381 in yet other features o iInvention

bagafomatianoinehedes @inariingstatus g &%ﬂﬂ%@@i@%%%%‘%%”ggn on

types of roads within a Predetermined distance™© one of the

the vehidlesanshanbther Teeatanalesiad e iser -%P%a%a&émgzéﬁﬁ{%mp parking
_includes at least one status type selected from the group consisting of
infovazion fitleehonknowssrang Ipving HO039 silbaiher eatyes.atihe . ¢ o
invention, the method includes selectively generating location an?ve'ctor '
vehifdta when he vehicle is not parked

[0038]  In yet other features of the invention, the parking information
includes a parking status for parking spaces on predetermined tybes of roads
within a predetermined distance of at least one of the vehicle and another
location sslected by a user. The parking status includes at least one status type
selected from the group consisting of vacant, filled, unknown, and leaving.

{00391  In still other features of the invention, the method includes
selectively generating location and vecior data when the vehicle is not parked
and transmitting the location and vector data. The method further includes
transmitling the location and vector data when the vehicle is traveling on a first
set of predetermined roads and not transmitting the location and vector data
when the vehicle is traveling on a second set of predetermined roads.

[00401 In vet other features of the invention, the method includes

wirelessly receiving traffic reports from a remote traffic monitoring system. The
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and transmitting the location and vector data. The method further includes

transmitting the location and vector data when the vehicle is traveling on a

first set of Predetermined roads and not transmitting the location and

vector data when the vehicle is traveling on a second set of

predetermined roads. [00401 In yet other features of the invention, the
ffagwgtp% Iu‘cul( s, Wirelessly recejving traffic reports from a remote traffic 7

monit 'r#gg &yetans ‘Cﬁéﬁgfﬁdf} ABHATCiGde R Eifcspaédants, antionad of
thef@rralfic on.e éj% 5t.one road of the first set of Predetermined roads,

et e

[30411 in ures of ttie invention, the method comprises

o e e LGRS TR HR Fath s CeTURon iggeig comprises
o e T 5 R S B ST o o
o e N M R S o

monitoring changes in direction 0

verad lggationdata.when the vehicle changes direction gteater than a dire

" ctior, chzir%ed th%‘%ﬁi%%%d;g%?jé%r%e%%és ?L‘?R r ﬁ?’c%ﬁﬂ@d monitorHg ershdagiudes

wrarreRend ofdhe ehid anctiansmIg the yadlpr andlocation data when
than a pe‘ec‘:{ A

the vehicle speed chance is, greater ghﬁge threshold,
Jnclude

2T
e S T Ry s
mONRDIGlG changes in direction of the vehicle and transmitting the vector and
location data when the vehicte changes direction greater than ae%ifec;:%imm change
threshold.  The method further includes monitoring changss in speed of the
vehicle and transmitting the vector and location data when the vehicle speed
change is greater than & spead change threshold,

{00431  In still other features of the invention, the method includes
selectively transmitting parking indication and losation data when the vshicle
ignition is turned off, The methad includes transmitting parking indication and.
location data when the vehicle ignition is turned off and the vehicie is parked in a
public parking spot and selectively transmitting parking indication and location
data when the vehicle leaves a public parking spot.

[0044] A system comprises a vehidle including that includes global
positioning system (GPS) means for selectively generating location and parking
indication data when the vehicle is parked, transceiver means for selectively

wirelessly transmitting data, and control means for receiving the location and
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ignition is turned off. The method includes transmitting parking indication
and location data when the vehicle igniton is turned off and the vehicle is
parked in a public parking spot and selectively transmitting parking
indication and location data when the vehicle leaves a public parking
spot, [00441 A system comprises a vehicle including that includes global

~aQSIiONINgG Systern S) me for selectively generating locanlior, and ,
E’:}gﬁrgil%r |§rf?g§'hI {?n %ﬁt?o%?ad(gﬁmﬁﬁi@n%%’?e%@@@%ﬁgf@é&{%%@%%ﬁﬁémﬁéﬁﬁg%ﬁ and
~erBElect] \ireless, _fr,an§{rpi_tti‘n data, and control , leans for receiving the
P e an 12 SO At Garo A G U reRaRS locetcd
o lFARsMitting.the Jocation and. parking data using the transceiver means.
R Mol e Ut VoL REJRA AR fom
e thedogation and parking indication data from_the vehicle and a piurailty of
B i o Ve A Sore
aeking jndication data..and selectively fransmits the parking status
B e e toD et TEI LD fearo B R Rt parig e
;::*,arié?ztz ; %@éggpgt%t[gq%@& _‘%klng lot identifies an available number of

parking spots in the parking lot. Parking lot transmitting means transmits

parkggdot data related,.to. the available.nymber Qf, arking spats tothe

parmgg)onigﬂn%!?ﬁggﬁts&,y B%ﬁ%% %pg m%%n%ﬂégs%g%te%%vﬂiﬂ‘% dg?kiﬁﬁ’\a%
assspeitdentifies,adl ed stal fibe. ing spot Parking spot transmitting ,
e eans trasfifr%@%gﬁ}ﬁéng&ggm datg’ %st}é%%ﬁ?a?ﬁiéam %@%?aﬁ?i t%a{&ng Spots in

the &%ﬁ%%?ﬁ%@rﬁﬁ%ﬁ%% @%]ml@ YRLOID %&8&%%%5;3% E‘r?g' nyenton related
to the available number of parking spots to the parking monitoring means.
Parking spot means associated with a parking spot identifies a filled status of the
parking spot. Parking spot transmitting means fransmits parking spot data based
on the filled status to the parking monitoring means.

[0046]  In vet other fé&%urea of the invention, the parking reports are
based in part on the parking spot data. The parking status reports for the vehicle
include parking information related to parking spots within a predetermined
distance of the vehicle.

[0047]  In still other features of the invention, the parking information
includes a parking status for parking spaces on pradetermined types of roads
within a predetermined distance of at least one of the vehicle and another
location selected by a user of the GPS means. The parking status includes at
least one selected from the group consisting of vacant, filled, unknown, and

leaving.
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based in part on the parking spot data. The parking status reports for the
vehicle, include parking information related to parking spots within a
predetermined distance of the vehicle (00471 In still other features of the
invention, the parking i rmatiorr includes a parking status for parking
spaces on predetermined types of roads within a predetermined distance

f ft d ther. locati lected by, f
b e i e s B e e%gfgr%oh@ws
fil d | 00483 |
ae%%@?ﬁr%r’é@e%f %@8%% éh%%%@%é@?&%r e Q%Kr;gfé éseﬂg?g&% ed and

other maftures of the invention, the contf mean

thdagaton-and wesior.data when the wehicle i n %rte% rlé% eoﬁ%ﬁrd means

¢
transceiver means transmlts th ocation an ‘vector
h

et £REUSNG, orRIan.ARi Yerlon Afia ualng %%gggeﬁgr{%gr%‘a%m the

when the tei,icie is traveling on set prede

veBliess ROLHEABEMILhe IAcation: and yeatgr, gﬁ %e"?’h?ﬁe rseC%’eD I(F;’Iseég (gt transmit

traveling on a second set of roads The sys

rhgemmaﬁr%m%@r'%@%@ﬂéﬁ%?fogrﬁc‘!@ doring bt fé% i he {Eﬁg: g set of

the transceiver means wirelessly receives traf reports

rodeaffic Thenigsi 2r FReBAHIGeRoTTS Hinglud! f pm‘gsﬁ%%?g means for

information for traffrc‘ on at least one of the first set ermin

reroads, [BOAAF St ethenfpaiuegs afdhelnventian. th.system.comp Sz%f:ervea

remote service assistance means for interfacing With a remote servr
4
trafissistpels from the remote traffic monitoring ‘means. The taffic reports

ey

include traffic speed information for traffic an at east one of the first ste\i: of
predetermined roads,

[0048]  In stil other features of the invention, the system comprises
remote service assistance means for interfacing with a remote service assistance
system. The remote traffic monitoring means compares a speed of the vehicie
on a first road fo a first threshold and to an average traffic speed on the first road
and selectively triggers contact with the vehicle using the remote service
assistance system. The control means transmits the vector and location data on
a pericdic basis.

[0050] In yet other features of the invention, the control means
monitors changes in direction of the vehicle and transmits the vector and location
data using the transceiving means when the vehicle changes direction greater
than a direction change threshold. The control means monitors changes in

speed of the vehicle and transmits the vector and location data using the
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system. The rein to traffic monitoring means cornpares. a speed of the
vehicle on afirst road to a first threshold and to an average traffic speed
on the fast road and selectively triggers contact with the vehicle using the
remote service assistance system, The control means transmits the
vector and location data on a pe;-iodic' basis, [00501 In yet other features
- 0f the invention, the control means, monitors changes in direction of the
ir&é\?ée{wg&éﬁgn% %raafﬁgn%‘lfgﬁﬂef%gc? i I%E%ﬁ@na%@gﬁsiﬁg%@*t%ﬁé’éé?v%gﬁwﬁd
vehicle es direction greater than a direction;

15 when the.yehicl _ , :
ch e D R ARn s & RS ierisimgioiion and

~eMehicle Iransmits the vector and location data using the if . _
o T R Ve dpastp B g Rosiet i 4:med of.

spe;g:p}a; nange. thrt sbold, The control means selectively transmits parking
atc SAoN i E50g e o, CeoIERiekhe WhefrahEol Means

indication'and  location data us‘lnarﬁwse f?

the control means "se ansmits par

1At HSIRC: R, franscelvaing. means.when the vehicle ignition is turned off
magﬁa?ﬁ%ﬁ%?fﬁ%%?ﬁéd e LA T A RaQaItEr e ublic
sargelactiy ymits.parking.indication and location data when the vehicl

mﬁ%%(egswfj gufﬁl%sf)%rﬁ% r? g@htr s%ﬂ " ggggé %P?r%ap i |%§%015aﬁ%%%ﬁ§ 2%’@%%88%%%@59(93%

fggﬁﬁgmg_@féfméw{@é U@ﬁﬁ&@tﬁ,% %:é%gr%%% rinﬁ madule collects vector

and location data for a plurality gmv \&Rhies are traveling
)
¥

n
on gfrsppet of RaieEpiRed e Rds and.dogs nakcollect iheuregiorand .

location data when the vehicles

“arée travelingl
data. A fraffic monitoring module collects vector and location data for a plurality

of vehicles when the velicles ars traveling on a first set of predetermined roads
and does not eollect the vector and location data when the vehicles are traveling
on a second set of predetermined roads, The fraffic monltoring module stores
the vector and location data in the memaory, analyzes vector and location data,
and generates traffic reports for the first set of predetermined roads based on the
- analyzed vector and location data.

[0053] In other features, the traffic monitoring module receives
requests for the traffic reports from at least one vehicle, confirms that the vehicle
is a subscriber for the traffic reports, and transmits the traffic reports to the
vehicle if the vehicle is a subscriber. The traffic monitoring module receives
parking indication and location data for the vehicles and stores the parking
indication and location data in the memory. The traffic monitoring module

receives the parking indication and location data only for the vehicles that are
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on a sec?and set of pred termined roads. The traffic moni tiring module
stores the vector and location data in the memory, analyzes vector and.
location data, and generates traffic reports for the rrst set of
predetermined roads based on the analyzed vector and location data
(01053] in other features, the traffic rrioniioring module receives requests

Lihe,traffic s fram at least ope yehicle, confirms that the vehicl i
b et of 110 VATE o L ahe S A Je o e paring
T B e T bt et .

receives parking Indication an

monitoring module receives the parEing in

monitoring module génerates parking report

T B R e S e R tite. Tho

of the i ;vention, the traffic monitoring

trafe padsingrets. hhgparkingtobdata ineur 1 pumber of vacant
parking spotst%orarespgg%g%rgeo %%aér%%%%?g {ePEH spots. The

pardionitering Mmeduledieselwes Rarking spgL data.of parking spots: The,
parking spot data indicates a filled statué o{t?gzar(%%%%?&g ol Bithdhe parking
spqparking soots, 10055] A *ratio monitoring system comprises storing
means for storing traffic data. Traffic monitoring means collects vector

?rgsgﬁ%ﬁ g): (,S ﬁf{%ﬁaofm%@fé@% TUAERLES gg;ggg;g%%tgm for storing
traffic data. Traffic monitoring means collects vector and location data for a
plurality of vehicles when the vehicles are ftraveling on a first set of
predetermined roads and c:"ig)é@ not collect the vector and location dats when the
vehicles are traveling on a second set of predetermined roads. The traffic
monitoring means stores the vector and location data in the storing means,
analyzes the vector and location data, and generates traffic reports for the first
set of predetermined roads based on the analyzed vector and location data,

[0056] In yet other features of the invention, the traffic monitoring
means receives requests for the traffic reports from at least one vehidle, confirms
that the vehicle is a subscriber for the traffic reports, and transmiis the traffic
reports to the vehicle if the vehicle is a subscriber. The traffic manitoring means
receives parking Indication and location data for the vehicles, and s%a:}rés the

parking indication and location data in the storing means. The traffic monitoring
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predetermined oads and does not collect the vector and location data
when the vehictes are traveling on a second set of predetermined roads.
The traffic monitoring means stores the vector and location data in the
storing means, analyzes the vector and location data, and generates
traffic reports for the first set of predetermined roads based on the

meanehasch vecios sepcalan dala O0DRLInyetater feetues oftne,

invention, the traffic mohitoring means recei t

arg@g@{@jf@fg,\@@g@@g};@ﬂg é@%}{gle, confirms that the vehicle is a subscriber

for the traffic reports, and transmits the traffic reports to The vehicle if the
vehjolessia subseriberhe fraflicdnonitofing means. receives parking .
indication and location data for thggle%li{tcl{e%g aytg}g”’s{r}lg?gé t?"e&f g&gﬁrﬁg Monitoring

meindicgtioranddosationdatinherstoring m ?@1% SiLhe traffic monitoring
17 means receives theg:Ja%Eing indicatﬁ and oégﬁ%% (%t%aéé:@%%fﬁe parking

indivetimtes thialo asgpaead inpyblicaaking -pats. 100571 in stillother .~
features of the invention, the traffic monito?ﬁw%%r#egﬁr?s%gnregégfﬁg}s%a%%ﬁg to

datadportmfairecssibsoibers-kasemhondhe parking, indication and Jocation .
data. The traffic monitoﬁlg means recei\ileas%égr gi’n%d‘l)(()f{%‘a c?a%aia ?cﬁwga%&‘fﬁdﬁ arking

spotetdolhe parkingilet data indigates.aaumbes of vacant parking Shots %fggg 3o

respective one of the parking lots, The fraffic monitoring means rece

recepatkingBiog datat farparking:sRRLS. haparkiag %@ aindicates . ...
filled status of a respective one c?géfhe parking sp%s%%? ' ?% A&?&E ﬂ%cjéj %’?g a

n~re
ﬁ%f%éfﬁ)ﬁé&*ﬁtﬁ]gf?&ﬁtr&ﬁmmmwﬁ@@)*Sﬁﬁé%&@@ﬁ@o&g@@ storing traffic data,

colleting vector and location data for a piuraii'tt of vehicles

[0088] A method for operating a traffic monitoring system comprises
storing traffic data, colleeting vector and location data for a plurality of vehicles
when the vehicles are traveling on a first set of predetermined roads and not
collecting the vector and location data when the vehicles are traveling on a
second set of predetermined roads, storing the vector and location data,
analyzing the vector and location data, and generating traffic reports for the first
set of predetermined roads based on the analyzed vector and location data.

[0059]  In other features, the methed comprises receiving requests for
the traffic reports from at least one wvehicle confirming that the vehicle is a
subscriber for the traffic reports, and transmitting the traffic reports to the vehicle
if the vehicle is a subscriber. The method includes receiving parking indication
and location data for the vehicle and storing the parking indication and losation
data. The method further comprises recelving the parking indication and loeation

data for the vehiclss that are parked in public parking spots.

18



when the vehicles are traveling on a first set of predetermined roads and
not collecting the vector and location data when the vehicles are travelng
on a second set of predetermined roads, storing the vectrar and location
data, analyzing the vector and location data, and generating traffic reports
for the first set of predetermined roads based on ":he analyzed vector and
Iocii&;%]ﬁ ta. ﬁoqgclnvother features, the method comprises receiving
requests for tHE L&fc PEpRrionsies: adhonewrmior dhefimmtythataherises
~=Nehicle is a subscriber for the traffic reports, and transmitting the traffic
g“ﬁﬁ%%@%%@@@h [CROTFHE Ve ikisss dhpstrised 1 rifethoariiolu dedication
ankegeiving parking-indication and location data for the vehicle and storing
%ﬁ%%%‘? i'nggf# icatioh %}?g%ga%’ﬁ‘p&%fﬁ@%ﬁﬁb@&ﬁ%ﬁ%ﬁ%ﬁ% parking
lordec " ing.t e par i .g‘,_'ngicatiﬂ,»n and location data for the vehicl_g_as that are
parate%d“ i §§§ﬁg é%%kﬁ?g% ‘6’8@’?%%0@0]‘%?5%%%&r@@‘?&#fﬂﬁ_‘e’gmw for a
resiP¥EALion, the method comprises ge e‘ratiyng} arking reports for the
gué“szcnbngfg%béggé‘%n%%’ iy ool g recelving
‘ amﬁ§1%% rises recejyin _a‘rl%ng Ilcé}égata for parking lots, The parking
P& ot dat ind%ga{t%z% lﬁrﬁl%@?qog% ant kﬁ‘@@ﬁété%ﬁa@é@ﬁ@éﬁ%’%@ filled
stafidhe parkin dots, The thod fyrther Comprises receiVin parking spot
data for paﬁlgng g%c%@”%ﬁ%&%%”@pﬁ%a indicates a filled status of a
respgeigiiv one pfdhe parking spats [QO‘O 11 A method for providing traffic,
infoimat%én comp'r%%%’?n%ﬁ%a%ﬁﬁ@ § ('3 VBIERR iRacsrERtBRE Balataining
a lief theJeafficinformatian, receiving vector a ,%;ocatﬁi n datafroma =~
pturailty of vehicles trave %%%c?{ng%qﬁrggs%ﬁig é‘agi’*f%*‘mafwm receiving vector
and location data from a plurality of vehicles traveling on a first set of roads,
analyzing the vector and location data, generating traffic reports based on the
vector and location data, and transmitfing the traffic reports to the vehicles that
are subscribers of the traffic information.

[0062]  In other fﬁamr@s_ of the invention, the method comprises at least
one of receiving requests for the traffic reports from the vehicles and transmitting
the traffic reports to subscribers of the traffic reports, and pushing the traffic
reports to the subscribers. The meﬁ:hmfcj comprises billing the subscribers for the
Uraffic information.  The method comprises wirelessly transmitting the location
and vector data when one of the plurality of vehicles is traveling on a first set of
predetermined roads, and not transmitting the location and vector data wmﬁ the
one of the plurality of vehicles is traveling on a second set of predetermiined

roads,
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analyzing the vector and location data, generating traffic reports teased on
the vector and lo,_atio-t data, and transmitting. the traffic reports to the
vehicles that are subscri eers of the traffic informat on, [00621 in other
features of the invention, the method comprises at feast one of receiving
requests for the traffic reports from the vehicles and transmitting the

traffigqeports to subscribers, of the traffic reports, and pushing the traffic

reportS%he s?ﬁb%?ﬁbﬂég ,r%?i@t}ﬁgﬁﬁ EniprieasemitkprieEbmpméraciudes
trderthe, draffic i jon, The method comprises wrrirelessfy transmitting

the location Egkr%3 v%%cg%‘)ﬁr)réugfa wvHeh &k 8 t\g@ﬁu% BIenitIedes first set of

orisaselii R alistect of prideiennined oads, and not taremitinC the e

location aria' vector data ,hen he o

e o SRR S s (S,

features of the invention, thetr

o D e R SE gl vector

roads. The method further cor pris s
#%gation data, and using a

anwihvadirstaghigleusing said %%F&B?eg&

remote sr rvice assistance svsterito con ac?sn%id first vehicle when said

T O S e

other features of _the inventipn, d'compris

" e Specn of he e 1ot avdl LIS Lo et R e TGN (o
anaveragle SemiceRsSIPERIRSYRIRTLRASSH OIS SRmpatison The .\ hicie
using & remote service assistance system based on the comparison. The
method comprises receiving parking data from the wvehicles, and generating
parking status information for public parking spots based on the parking data.
The parking status information includes at least one status type selected from 2
group consisting of leaving, filled, open and unknown.

160651 In still other features of the Invention, the vehicles transmit the
vector and location data on a periodic basis. The method comprises monitoring
changes in direction of the vehicle, and transmitting the vector and location data
when the vehicle changes direction greater than a direction change threshold,
The method comprises monitoring changes in speed of the vehicle, and
transmitting the vector and location data when the vehicle speed change is
greater than a speed change threshold,
[0086] In yet other features of the invention, the method further

comprises selectively transmitting parking indication and location data when one
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method corripdses receiving parking data from the vehicles, and
generating parking status information for public parking spots based on
the parking data.. The parking status information includes at least one
status type selected from a group consisting of leaving, filled,, open and
unknown. [00651 In still other features of the invention, the vehicles

a on a periodic basis; The method

e o
T B A v

than a direction change t (o]
spehanges-n speed-of the vehicle, and transmitting the vector and location

data when the vehicle &%%%géhg%é%qéveéYeﬁ%P%ﬁﬂ@s RedeRafye! parking
inctieeshiold4[8068)dA vet ather features of the invention, the method farther

comprises selectively transgr[i{i{ﬁﬁg}l parﬁinvégpﬁ%[;%aﬁ’o ﬁéﬁﬁﬁo ﬁioﬁ%ﬁé@mm”@y
Zramﬂz@ﬁﬁ@@éhgwghgig_gt@g{ %’AB@%’?}E}? %)[%rking spot, The method

comprises transmitting vector and location data when the vehicle leaves

the BB parking sipaincthe MEROMAOMRTingR SEIeCTVEl gener - Smprises

location and parking indication data when an engine of

matutapdoff sandiselecivplie Fansmitiag H)edogation %?%%?f%%"@% é@%@f& orts,

data, [Ob671 in yet other features of the invention, the

recmaingainingariehal yeliles iakatm suaselibers hBRKng SIS 19pof, 1o

receiving location and parking indication data fromthe vehic
pargempitingsthep pasingstalusHRRN S AN Seig5tvely SLRRRY tag th Ceports to
~ parking status reports to - A
the vehicles that are subscribers. The parking status report for a respective one

of the vehicles includes parking information related fo- parking spots within a
predetermined distance of the respective one of the vehicles.

[0068] In still other features. of the invention, the method comprises
monitoring when the vehicle transitions from one road to another road, and
transmitting the vector and location data when the transitions occur,

[0068] A method for providing parking information comprises
maintaining a list of vehicles that are subscribers r:}f the parking information,
receiving parking indication and location data from a plurality of vehicles when
the vehicles are parked in public parking spots, generating parking reports based
on the parking indication and location data, and transmitting the parking reports
to the vehicles that are subscribers of the parking information.

[0070]  In still other features of the invention, the method comprises

receiving requests for the parking reports from the vehicles and transmitting the
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the vehicles that are subscribers. The parking status report for a
respective one of the vehicles includes parking information related to
parking spots within a predetermined distance of the respective one of
the vehicles. [0081 in still other features of the invention, the method
comprises haorritori g hen the vehicle transitions from one road to

s ther road, and tran tt| the vector and location data when the
f}é”rif?r.(,; sr?r’ % Sosedt ?68 ?%éjﬂ‘?oé}%!i‘ BRoViRIAG pafifgirisaAtibs parking

- [ | ta n| ofv hicles that are subscribers of the

reﬁ&ar ?r%ggstiﬁngfogr[r}r;%éét]lor!{) celv &b%ﬁl@ FAIREEER B cBficH Bass e fr the

g?;ar I}%p’j% 5Ies when the vehicles are parked in public parking spots,
eratlng par Ing reports based on the parking indication and location

dat?@@@ tran g&g tg%garl??ngt{}e%orts toI r:hEQ? %/%%lgc%lesthgt Z‘é%f relessly

subscribe’ e “parking ihfo o f

ts for th
SO PSR Gt o o
f, h ki ts to the
e e A R s%:sgsf%%mgs %@M ahitgeon
andinieiRRionIO0LLINHE! et feplies e me th O e o ublic

transmitting the parking indication a Tocat on

parRluadnsef F”%%&Qﬂéé bl érP%K' %‘?{?t gﬁg‘g nOt ﬁ?‘aﬁiyr’] ast one

the parking indication and location date'w

statvghiphes PRrkasin A8 PHRIS @g&sﬁ% %&%Pﬂ%”@r%%%”f% g On IO

parking spots includes at bast
unknowr,

00721 In stil other features of the invention, the method further
comprises transmitting vector and location data when the vehicle leaves the
public parking spot. The method comprises selectively generating location and
parking indication data when an engine of the vehicle is tumed off, and
selectively transmitting the location and parking indication data. The method
further comprises maintaining a list of vehicles that are subscribers of parking
status reports. The parking status report for a respective one of the vehicles
includes parking information related to parking spots within a predetermined
distance of the at least one vehicle,

[0073] Further areas of applicability of the present invention will
become apparent from the detalled description provided hereinafter, it should he

understood that the detailed description and specific examples, while indicating
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status type that is selected from a group consisting of leaving, filied, open
and unl nown. [00721 In still other features of the invention, the method
Punier comprises transmitting vector and location data when the vehicle
leaves the public parking spot. The method comprises selectively
generating location and parking indication data when an engine of the
and selectively transmitting the location and parking

wyehicle is turned off, and  select ) > locat
m%é%%%éﬁ‘gatémﬁ? NEMo® fURRer BoMbASes ARaintivimgd listofpurposes of
nugehigles that are subscribers of parking  status reports. T# ne parking
T B SR e r oo wreddss s

information related to parking spots within a predetermined distance of
the at least one vehicle. [00731 Further areas of applicability of the

present inventiog will .become., nt from the detailed description
provided herein<'£1§’f5[r\16é¥|f',w ﬁbsﬁﬁ%%% ﬁe I !%Qﬁt%%oﬁb*%%%‘aé&%d description

and_m_ Afic examp| while indicating . 22 the preferred embodiment of
the invent?on, are’i 5%%%%8’%“’& e%t‘ﬁl‘%)ﬁﬁg%iﬁ?ﬁéhfyj%@i%@%@@m from

thdrenged to.Jrn: Lih e of the invention, BRIEF- DESCRIPTION OF
%@g}é@ F?A%%I\%é%%sﬁgﬁ% %%‘soéﬂ?ﬁ%%ﬂﬁo&f%&ﬁf%dm@%m fully
und

stogd from-th iled description and the act
e her, OIS FIE MGG R BaBPR oRAry
Jhat-mopitors.uehicle traffic according to the tinvention;
7o Pl DX TR SH AR Bt ok AP cxemplary

[00761 FIGs, 2A and 28 are ¥of exemplary
[0076]  FIGs. 2A and 2B are functional block diagrams of exemplary

vehicles Including a GPS, a transceiver,-a control module and a display;

[0077]  FIG. 3A is a functional block diagram of the exemplary vehicle

[0078]  FIG. 3B is a functional block diagram of the exemplary vehicle
of FIG, 2A with an alternate RSA system;

[0078] FIG. 4 is a functional block diagram of portions of an exemplary
traffic monitoring system;

[0080] FIG. 55 a flow chait llustrating exemplary steps performed by
a vehicle for transmitting data:

[0081] FIG. 6 is a flow chart ustrating first alternate exemplary steps
performed by a vehicle for transmitting data; |

[0082] FIG. 7A s a flow chart ilustrating exemplary steps performed by

the traffic monitoring system for transmitting parking-related data:



vehicles including a GPS, a transceiver, a control module and a display;
[80771 FIG. SA is a functional block diagram of the exemplary vehicle of
FIG, 2A'with a remote service assistance (RSA) system; [0078] R G, SB is
a functional block diagram of that exemplary vehicle of FIG, 2A with an
alternate,RSA system; [007) FIG. 4 is a functional block diagram of
portj?rﬁ%/,‘ an gxem r?ry traf ic :monivtori,ng system; JOQ3Q] FIG, 5‘is a‘flow}
chartillustrating exemplansiep¥ FERGrmed Bytino ahieia s rarsnmtng steps
v ; EIG, dis a flow chart illustrating first alternate exemplary
i @m%%%% Eé‘%? LI o Vet Foataifespa ke rviardaiata;

flowrghagillustrating exemplary steps pe fomned by the traffic monitorin
syst%gng%%}} tr;rrt]ﬁéhii‘ ir?% "‘5‘3 &’i"ﬁ”gﬁéﬁ*&ﬁé‘ﬁ‘ﬁ%i% T6683p i medshy bR Yeatfic
ofharlusiatingalternate exemplary steps perform d by the traffic
m@mo%fﬁo%ﬁé%y@tge@mp%r@%gﬁgnﬁ%ﬁf a?ﬁﬁ%‘?gféﬁ‘g%coaang ?@@‘Qﬂ@ g8 is a
flowghasyillustiating, steps.performed by the traffic. monitoring system for
ret\:lgﬁ%ﬁg@ andp%’ce%s;%g%%?i%gaﬁde barki g UHtaC r[%ﬁﬁjgiflgﬁ%c monitoring
,gy@@ﬁtfgmﬁmgg,pggg%ﬁ .by the traffi ; monitoring system for mrnitorirta
IG. 10 illc

paring; [00861 F Strates steps performed by the traffic monitoring

[0086] FIG. 10 illustrates steps performed by the traffic montioring
system and the RSA system for identifying vehicles having operational problems;

[0087] FIG. 11 illustrates an exemplary map display with average
vehicle speeds on roads, accidents, construction and/or ofher items;

[0888] FIG. 12 Hustrates an exemplary display of available parking in
the vicinity of the vehicle:

[00gs]  FIG, 13 Hiusﬁtaies steps performed by the traffic monitoring
system to identify possible vehicle accidents;

[ooso]  FlG. 14 itustrates steps performed by an exemplary traffic
and/or parking information subscriber system; and

[0081]  FIG. 15 illustrates steps performed by another exemplary traffic

andlor parking information subscriber systam.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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system and the RSA syistern for identifying vehicles having operational
problems; j00871 FIG, 11 lllus.tates an exemplary map display wth
average ' hide speeds on roads, accidents, construction and/or other
items; [0088] FIG. 12 illustrates an exemplary display of available parking
in the vicinity of the vehicle: 100891 FIG, 13 illustrates steps performed

by the traffic mo vitom% system to identify possible vehicle accidents;
[0000] FI6. 14 ITstr At Seh S BarGrhE B) dncorinisrpdiramboairont(s) is

~Jarking information s pscribe*rs stem; and {0091) FIG, 15 illustrates
m%%‘gsl%erf(%}%} b ﬂﬁ%ﬁfﬁe?%&é%&d?? thétHc raRarsd padkinl ihfoimassion, its

RN BBLIMENTS. 22 ToU021 e Tt ESEABHRAFSF e evemears vl be
oo BT I BeRa adre and 1 oy ended
e O e A o
e e e .
et 6 T e G e armtieacay 020 in =
{generally identified as vehicles 24) travel on the read in a second direction
generally identified at 32. For example, vehicles 20-5 and 20-6 are involved in
an accident, which slows the flow of traffic in the first direction 22. The accident
does not slow traffic moving in the second direction 32, The traffic monitoring
system alerts motorists of the slow traffic on the road traveling in the first
direction, as well as information relating to traffic on other freeways, streets and
other major thoroughfares.
[0084] According to the present invention .-8ome of the vehicles 20 and
24 include global positioning systems (GPS) that include receivers that
triangulate vehicle position based on signals generated by GPS satellites. In
addition, the GPS may include an integrated transmitter and/or transceiver that
transmits vector and location data wirglessly to a traffic monitoring system 50,
which s located remotely from the vehioies 20 and 24. Alternately, a separate
transmitter and/or transceiver may be used in conjunction with a receiver-only

GPS. The vector data may include speed and direction data. The location data

25



an -accident, which slows the flow of traffic in the first direction 22. The
accident does not slow traffic moving in the second direction 32. The
traffic rnon;oring system alerts r iotorsts of the slow traffic on the road
traveling in the first direction, as well as information relating to traffic On
other freeways, streets and other major thoroughfares, [00943 According

t r on, some, of the vehicles 20 and 24 include global
m%os?&%iﬁége;%gs YQQ%G%@) %h&%ﬁ@lJH%W@%%S%&PW@%@UF&@WW@ using
GPS Ili ddi he GR
o LT e R B Anioaamies vector

may include an integrated transf:n tEr

amMQ@ﬁ%tW&%@“? Aot é/wg%e v%%?%&% e °§'§$d2@py§§§gn§3§aﬁm andfor

which is located

p}aﬁﬁﬁgr%%&wnﬁﬁﬁp%o tﬁ@?% 'L\i/\%éy L & éj ggégf Cowgé%%?\?g%sa with

receiver-only GPS. “The Vector

intelatatedT Radecatiendaia. 25 may.include longitud ?Jg lat leji%% %ehgfﬁamm

information or location informration using 2ROt

mmzf@facammuow@y@%&@%ﬁ@mrn& trggfglggqg}ggﬁg%";‘,‘gm GPs

performs calculations on the data and

sydtfermatignoackitohe e@%@%&% aﬁ@%ySt? Wlt ﬁg%%gg%t%g alfow

transmitters and/or transcelvers an /or sys

driveansmitiesaneaTdrapaeaiuers as w Igg describe eg&fHétgl,eér foria D 3‘1-[‘1?21 parking

GPS systems of the vehicles provide visual and/or a
spdidormation to allow givers to avoid traffic bottlenecks such as the
accident and/or to find parking spots.

[ooes] Reif@;rrimg; now to FiGs. 2A, 2B, 3A and 3B, several exemplary
vehicle configurations are shown. While specific exarriples are shown, other
configurations may be used. In FIG. 2A a vehicle 60 includes a GPS 62, a
wireless ransceiver 64 and a display 66. A control module 85 that is | ntegraﬁed

with the GPS 62 performs control functions relating to traffic and/or parking
information systems. The GPS 62 triangulates position or location data of the
vehicle B0 and calculates vector data using GPS signals generated by GPS
satellites. The vehicle 60 selectively transmits the location and vector data
wirelessly via the transceiver 84 to the remote traffic monitoring system 50. The
transceiver 684 periodically receives traffic data from the remote traffic monitoring
system 50 as will be described further below. The GPS systems 62 outputs
traffic and other GPS-related information using the display 66. In some

implementations, the transceiver 64 may be integrated with the GPS 62. As can
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[00g5] Referring now to FIGS, 2A. 2B, 3A and :3E3, several exemplary
vehicle configurations are shown. While specific examples are shown,
other eonfrguraiions may be used, In =1G. 2;”., a vehicle 60 in iudes a
GPS 62, a wireless transceiver 64 and a display 66, A control module 65
that is integrated wth the GG”P S 62 perforrc s control functions relating

be Qfraffic.and/og parking information systems. The GPS 62 triangulates

e e e R e o e cARLAites Vet B CGr? oo

shdvlR 2:Signals ggnefated-by, GPS satellites. The vehicle 60 selectively
transmits the location and Vector data wireiessly via the transceiver 64 to

e o meniaing e .10 s aperadealy o

receives traffic data from'the remote
shchgdgrgorbeddurtherbelow, The GPS systems 62 outputs trafficand
,.ether GPS-related 'iﬁ%@ﬁaﬁié’%@%&t & |§Si§§7’%€63 &g sistance system
70, implementations. he dransgeiver 64 may be integrated with the GPS 62.
As can %26 be appreciated, t%}é é%n%r?f%gdﬁﬁgggeﬁfy%%“séﬁﬁwnﬁfy‘gwm

vehicle 130' that is similar to an

syskempOseTmvehitiehased rewrate service assisi aggé%g?q\%sggggg&%vr\égm v be

provides a connecflon to a'main remote service assi

utiizcser e RRSIStant e xaAIle saRAcuiAn e smale service S%isézggg draffc

system 70 is OnStar™, although other remote Service-assistance

moniteyie wiizesh 4%E |Gaif%eth§7@”1%%§%\4°ei£§%%% &
r

e
the traffi(;' rf on itoringt s*u'm 50 share the common ftrr I5C verea.
impBometations, the iransceiver 64 may be integrated with the GPS 62 and/or

S item |7r119’ a%% e

the remote service system 70.

[0097]  In FIG. 3B, a vehicle 60" that is similar to F1Gs, 2A and 2B is
shown and further comprises az‘x alternate remote service assistance system 70"
In FIG. 3B, the remote service agsis;iar}ée system 70" utilizes a transceiver 72
that is separate from the transceiver 64 used by the GPS system 62. As can be
appreciated, any suitable wireless systems may be employed including cellular
systems, WiFi systems such as 802.11, 802.11a, 802.11b, 802.11g, 802.11n
(which are hereby incorporated by reference), andfor other future 802.11
standards, WiMax systems such as 802.16 {which is hereby Incorporated by
reference) and/or any other suitable type of wirgless system that aliows
communication over sufficient distances. In some implementations, one or both

of the transceivers 64 and 72 are integrated with the GPS 82 and/or rermcte
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impletmentations, the transceiver 84 may be integrated with the CPS 62
andlar the remote ser vice system 70. [0097] in FIG. 38, a vehicle 60" that
is similar 40 FIGsu 2A and 28 is shown and "urther comprises an
alternate remote service assistance system 70'. In FIG, a, the remote
service assistance system 70’ utilizes a transceiver 72_ that is separate

sedip thetranseeiver 64 use the, GPS system 62. As can be
aéﬁﬁe%ﬁa ai?éui%%lggwggg%’s %}%st%‘ﬁg régl b@%n‘fﬁ‘fﬁ@& inGitblfgmay be
itcelular systems. WIE.L systems.such.as 80211, 602.11 a, 802.11 b, |
T T R G oy vabrnaBs o
othegfuire 80241 -standards, WitMax systems such as, 802,16 (which is
herggﬁggorp%%g%% ﬂégf‘g%ie%}ce}%'i\gﬁd% égn;}% oﬁﬁgégﬁ?ta%%’fyp% gram of an

oo S lous FETUENRD ST dBcon )

some irnpiemen ations, one o rarisceivers 6

motmtontaes wihiNRdHR A2 andlaETR Ofemen A B SYIemAT ARy

FIGS. 2A and 218 the control module may be "intégra s€

aadr@@t%(&ﬁ%@%%%@%ﬁ%@%&ﬂ@98@{2%%?@@08%?%%% Hing ! Oé’g%é%m in

rG. 4, a functional block diagram of an exemplar, tratfic an or-ga' In
FiGnanitotiagsystegiigshonRnTosfraffic Jopnitpring systemiincludes a .

plurality of monitoring stations 100-1, i 652%@%1%&%%85} f?oc}é%%%é%ﬁi fe from
themartitoringstasians. 100)steiAs i SN SOSIOYRIEIS TS or (04,

parking information can be provided'in addition to or separate from the

TharaffininfonmatiotoThe poRigsing saties 10Qineclude atanseeiver 104, ..

and transmit traffic and/or parking information to the vehicles as wil be

described. To that end, the monitoring stations 100 are connected to one or
more databases 110 that store traffic andfor parking information.  Traffic
monitoring modules or programs 112 analyze the data that is stored in the
databases 110,

[0089]  While the present invention will be described in conjunction with
a distributed communications system 114, there are many other suitable ways of
interconnecting the monitoring stations 100.  The monitoring station  100-1
inctudes a server 120-1 and a network interface (NI} 124-1. The NI 124-1
provides a connection to the distributed communications gystem 114. In some
implementations, the distributed communications system 114 includes the
Internet, although any other type of network may be used. The databases 110
may also be connected to the distributed communications system 114 by servers

130 via NI 182, Other types of interconnection include dedicated phone lines,
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The monitoring stations 100 receive location and vector data from the
vehicles and transmit traffic and/or parking information to the vehicles as

will be described. To that end, the monitoring stations 100 are Connected

to one or more database 110 teat store traffic and/or parking information.
Traffic monitoring modules or programs 112 analyze the data that is ,

described in conjunction wit

stations 100. The monitoring station

naehweik interfece MNDH 241, TheNi 124<1, provides a connection to the
T eouted o e Sy SN L3 Shmb oy B e RS inauiry

distributed communications system 114."In

reafistibutedconmupications system k14 includes the Internet, although
any other type of network mgy k%ﬁ ugﬁg ,'%E%Pgét%@%%@@l@rﬁﬂg? é'%@@%@é trafiic
infeonpégted to the distributed communications system 114 by servers 130

via N1 '132 . Other types of interconnection include dedicated phone lines,

28 hgre ogal |IBk%@ﬁﬁ@ﬂt@zﬂﬂ@éﬂﬁﬁhﬁﬁ%ﬁﬁlgéfg%?@%%ﬁg eters

The r* ain RSA system 133 may ¢ ica

',?B%éiryékmﬁ,and/%*nmayg@awe(@M@@ggggﬂg%&}@kﬁﬁ@iﬁgge r(r?% %%ﬁﬁ%g%@ﬁ be

system may use an inquiry response technique and".~7 a p

Qfﬁéﬁﬁmyf@h@mamm@m@g@g deformatian, [01,0011n addition éh;?armg
: oregoing, a plurality of smart parking meters
spot is filled or vacant. In some implementations, the smart parking meter 138
may make this deision based on a meter status signal generated by an expired
module 139. The expired module generates the meter status signal having a
spot filled state when the meter is running. The meter status signal has a spot
vacant state when the meter expires, In char.wgfﬁg:;? when the meter is expired,
the smart parking meter can assume that the spot is vacant.
[00101]  Alternately, the smart parking meter 138 may include a sensor
140 that senses whether a vehicle is located in a corresponding parking spot, In
some implementations, the sensor outputs a radio fr ﬁqﬁéncy signal in a direction
towards the parking space and generates the meter status signal depending on
reflected signals that are received. If the reflected signals are retumed in @ periad
less than a threshold and/or have an amplitude greater than a thmshéiﬁ, e
veficle is in the spot. If not, the spot is vacant. In some implementations, the
reflected signals need to be less than the threshold for a predetermined period

(fo reduce noise). In still other embodiments, a group of meters may include a
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13&i, 138-2, .. ., and 138-P (collectively smart parking meters 138) can be
provided. The smart parking meters 138 provide an indication when the
parking spot is titled or vacant in some implementations, the smart
parking meter 138 may make this decision based on a meter status signal
generated by an expired modu'e 139. The expired module generates the

1et atus sign. aihaving a spot filled state when the motor is running,
o e S e R e L P Rer Ertar B more

The meter status signal’has a‘’spot

aartfy f'% WOords; h&l&t e mete Is.expired, the smart parking meter can
P ?stgjume%at th't(e%@spot (%K/aca%?éd[%@ffﬁ 2\ zﬁzg;[é%? ié? ﬁ?%grt‘ @F‘éﬁgg parking
gpdneterdd include A senso that senses whether.a vehicleis
> Iocate%i%%? céc?rrgg%jéo ' é%gg§§rk%ng%%%%?§}]$ s%%%afrt%%%e %ﬁ%@ﬁgﬁﬁ are

aveRRRRONQWRLL:A-Ladio fie quqwgq«glérggaﬁglree%ﬁgfﬁ%)v%%%eé 3&5—53:?% art

space and generates the meter status sign

parfigifalsihal age feceived -é&%ﬁéé@&?%dt%%%ﬁ%%%%féx%@?ﬁ@ﬁ%ﬁéﬁy any

less than a threshold acrd/or have an amplitude gre

suiabvehigleds it the.snat %&%m%ﬁ@?ﬁ%&;ﬁﬁ@%@iﬁ%@%%@%@E%}{ NS 146

the reflected signals need to be less

andpredetenined PeriRdboFaAHes NABR), in.sUe.9lhe ?H%b%%%{ésdna} wireless

group of meters may include a 29 common sensor that sens

or Mmge@ge%&mg@hg}p%y@gg]es in one or more parking spots o the
group, In addition, a parking lot 142 may include a parking snot rm dule

e e o e B L
perfuarking tigts e may hieseenag ciad o thodratfic meniiosing SYRIBM AN oiary
embodiment, the vehicle sends vehicle vector and location data on a periodic
basis. The data transmission may be selectively enabled while the vehicle
ignition is on, the vehicle ignition is 6n or off, the vehicle is moving and/or using
oiher criteria.  Control begins with step 150, In step 182, the vehicle aénﬁis«;
vector and location data. In step 154, a timer is reset. In g&ep 156, control
determines whether a timer s up, If false, control fetums to -s;'té@}:ﬁ 156, If step 156
is true, control returns to step 152. Control may be performed by the GPS
system 82 or using any other control module in the vehicle. Alternately and/or in
addition to the foregoing, the traffic monitoring system may periodicaily query the
vehicle remotely for vector andlor location data. The vehicle responds to the
query by sending the vector and/or location data,

[00103] Referring now to FIG. 8, a flow chart illustrating exemplary steps

performed by systems associated with the vehicle are shown. Control begins
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suitable. mariner including network interfaces (NI) 144, wireless
transmitters 146 and/or in any other suitable manner. When transi-aiding
the information, wireless or wired connections may be used. [001021
Referring now to FIG. 5, a flow chart Illustrating exemplary steps
performed by systems associated with the. vehicle are shows. In this a

> sends vehicle vector and location data
e

qfqﬁmﬂ%y‘zwb%%&ﬁé%e vgrr#c_l : %aﬁe;ﬁa\ywigﬁé@gﬁ,gﬁh%%@mt@d on

on a periodic bass."Thé data
e Gy el OISRy IRF SBB/180 Hened t
P A v
S Conial mey oo peared by e A SR i i oihgramount of

novetistéstemetelyforarecior.and/ar lac t'%%g%aic;-gg%eg\ée@%;ﬁs }one‘c{’s%%cgg true,

the query by sending the vector and/or [ocation 1

conowl kG 6, Bflewishait lugiiating exemplaty steps performed by
systems associated with th% vehicIerg’arg’eé'%g]ci?\){\‘?‘%rl‘ar ; gé)nffglt 6%&%{@%%&%&5‘ &

e o o e S R B v
horouaniares ey el Sraee o AL R e, oo
cottétfie streitts soaediiog e Mok dies whether the vehicle has incurred &
speed change Tha}‘:i’a {;’fe'ﬁ‘f%f than g sécond thr&sm@. Sieps 168, 168 and 170
alse tend to limit data being transmitted by the vehicle to the traffic monitoring
system. One or more of these steps may be performed.

[00104] Referring now to FIG. 7A, a flow chart ilustrating exemplary
steps performed by the traffic monitoring system is shown. Coritrol begins with
step 180. In step 182, control determines whether the vehicle ignition transitions
from on to off. If true, control determines whether the vehicle is located in a
public parking area In step 184, This step may be performed by the vehicle
alone andlor by the vehicle ransmitting location information to the traffic
monitoring system and recelving a response indicating whether the location is a
parking spot in a public parking area. If step 184 is true, the vehicle sends a park

indicator and location data in step 186. Control continues from step 186 to step
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data being sent, Since traffic is low on "these types of roads, traffic
inoiormation is not needed. If Stop 162 is false, control returns to step
162. If step 162 is true, control resets a timer in step 164. In step 166,
control determines whether a timer is aap, if not, control continues with
step 1 68 and determines whether the vehicle has a direction change that

1gis greaterthan.a firstiareshold. If not, control continues with step 170 and
3 grgalgLthan A fustaare ?188%%5 r@%Hr{m 4 51€PebiP-chariss f%{fﬁis'th% traffic

determines whether the vehi as’inc

e ASIESION S8 1A L0 oo o

data being transmitted e vehic jtitoring system. One

O B B R e ontro

7A, a flaw,v chart illustrating exemplary Stéps

Sy 0 SO A 0, SR

control determines whether the€ vehicle ignition tran

s thtnae; contrelieiermgnes WRI bilevelile s logpted ng publlc.

pariking area in stet. 184. This step may be pertorme bgf/

pasloesndar Wtap velyale ansuBiing losallop nfomatian o e talfe .,

monitoring system and receiving a response Indicating whe

o el kg ool i o8 [ 3B BN e

vehicle sends a park indicator and [ocation data In' s

steponfifiuiesfiriom, steptAc-e 18R GHEE2 WhBERABAS TUBEBUIRR! monitoring

returns to step 182. Therefore, the traffic moraitorinf system receives

infdgnistomttansitiensdromeeff to on and the vehicle
[00108] Referring now to FIG. 7B, a flow chart flustrating alternate
exemplary steps performed by the traffic monitoring system are shown. Cortrol
begins with step 200. In step 202, control determines whether the vehicle
ignition transitions from on to off. If step 202 is true, control sends vehicle park
indicator and location data in step 204 and as described above. If step 202 is
false, control continues with step 206. In step 208, control detarmineé whether
the vehicle ignition fransitions. from off to on and the vehicle is moved. "if true,
control sends vehicle vector and location data. If step 206 is false, control
returns fo step 202,
| [00107] Referring now to FIG. 8, a flow chart flustrating data cmtfér;ﬁan
and analysis steps performed by the traffic monitoring system are shom,
Control begins with step 220, In step 224, control receives data from the

vehicles. In step 228, control estimates average speeds on selected portions of

32



is moved. When the ignition turns on it is likely that the vehicle may exit
the parking space. If step 190 is true, control sends vehicle vector and
Ideation data to the traffic monitoring system it-, step -192 and control
returns to stop 182, If stet, 190 is false, control also continues with step
182. The traffic monitoring system uses the vehicle parking and vehicle

+deavingslala ta provide parking_information to other vehicles, [001036
e Mo I T8 O SRS P ot b bimplaly deparic
i e 308, LB 00 Bur o A A SR BB e aiances or

indgnidopransyionsfrom.an fo %falg ss%%/zz(gﬁ%%u g@%ogl%%b%@gggd\g%g’fms or

park indicator and location data’l

caligRildsfalse, rol.. ing ith,. 216. In step 206, trol
Qi L T A A

determines whether the vehiiw'=e

e L S Rt

data, if step 206 is false, contro

lermatu (T Eifho fo fouishas isiating dataeoliecion and.a %gg%@wms

petforrried by the traffic monitoring system are Sitov 1. of

mistem28cI0cSB a2 4o AILYES HBRIAM MBENIGES IO IR 1 15

228" control estimates average speeds on selecte

vgmmmmﬁamaabaﬁggz@w%rﬁ%&&%%@%%y%@%&%%{ﬁ%‘egggﬁ;iﬁ&%mmi

traffic monitoring system may etimatc, average speeds.

endistances or3pcrementatdheineeme IR RA KA BARGI LU P o be
conditions or

transmitted to the vehicles using a push technique andior an inquiryfresponse

technique,

[00108] Referring now to FIG. 4, steps per%ﬁrm&é by the traffic
menitoring svstem for monitoring parking are illustrated. Control begins with step
250. In step 252, cantrol ﬁi&ﬁ%mziﬁés whether a vehicle is stopped in a public
parking spot. The decision may be based on location and vector data samples
andfor based on a parking indicator and location data. The determination that
the parking spot is public spot is based on the focation data. I true, control
indicates that the corresponding public parking spot is filled in step 254,

[00108] Control continues 'f‘mm. sleps 252 and 254 with step 256, In
step 2586, control determines whether a vehicle transitions from parking to
moving. If step }‘1256 is true, control starts a timer in step 258, In step 260, control
indicates that a vehicle is leaving a ‘g}ubiig parking space. The timer is used to

fimit the amount of time that the parking space Is identified as “vehicle leaving’”.
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calculated speeds, For example, as the difference between the average
speeds and the posted speeds dner, the predetermined Increment may
he reduced in. length. T rafc information is transmitted to the vehirles

based upon calculations made en the colectGd vehicle data. The traffic
infornmation may be pushed to the vehicles and/or an inquiry/response

Aeghnigue.may. be used in step 230, Control ends in step 232. In addition
Cégﬁggf%%%aﬁg# p%i%ﬁ g‘%ﬁfﬁ%ﬁ%@s@g g ?F?ﬁsﬁﬁé)ed Ity sevehidlexpntrol
JeHSINGADUS Etg&ﬂ nigue.andlor an inquiryi'respense,  technique, [COWS]
'@Referr%]%%r?gw to I%%%‘?agfeﬁ%r}ﬁe?/f% Hicd By the trgffﬁteﬁlo%%riﬁg@%{eﬁﬁm‘mi
chigramonitorng parking.are illustrated. Control begins switf..; step 250. In _
‘ steggggg, cl({:)gﬁf%trLJC‘Ac}){jI1 ggtgﬁ%i#&%ﬁ}%tﬁg?ﬁ% 'ﬁic@%‘ﬁ%‘pé’a iRtarbulie:  Control

Qg%&@@wﬁ{%dﬁ?f%@%& Qv%g%%efg %Iocation and vector data

samples and/or based ana parking in ‘and location data, The

s R PRI L SPGB I ve o

location data. if true, control indicates

o sooe led nlgn ety DO contmienon sens

25.2 and 254 with step 256, ;con

e gl R e B o

starts a timer in step 258. In ste 250, contrcﬁ n

velteawing ln pubficRarking spasesJh 5?%@%*2&3%%@9 ilﬁg:tﬁtah&e’if%@@%%w an

time that the parking space is identi

- avaagtnyesdiopn sieps 2R 8Rd280,with ﬁ{gpﬁ%g%?é@gggzpé%ﬁg%ﬁ” i step

~determines 'whether a timer for a vehicle is up. If step
288, control determines whether the speed of each vehide is less than a first

speed threshold and the average speed on a thoroughfare is greater than &
second speed thréshold,

[0e111] For example, if the average speed on a thoroughfare is 50 'mph
and the speed of the vehicle is less than 5 mph, the vehicle may be having
ocperational problems and/or may have been involved in an accident and require
assistancs. If step 288 is true, control triggers an inquiry via the remote service
assistance system in step 290. For example, the traffic mmiﬁs:}ring system
notifies the main remote service assistance system to have a service assistant
contact the driver of the vehicle. The service assistant can determine whether or
not there is @ problem such as an accident or other operational pf@blarﬁ and
contact emergenicy personnel, roadside assistance and/or other assistance as
needed. Control continues from step 288 and 290 with step 294, In step 204,

control determines whether there are additional vehicles to evaluate. If step 204
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‘hanger a status of the parking space to unknown in step 264, Control
continues from steps 262 and 264 with step 252, (001101 Referring now
to FIG. 16, sups performed by the traffic monitoring system for identifying
vehicles having operational problems are shown. Control begins with step
280. In step 282, control receives data from vehicles. In step 254 and
is 286 fep ehihevehicles, ..control determines an average speed on a
thoro%jrﬁgl?g fgéﬁoﬁﬁ t%gtg %ﬁ% \:/é(%e%{lli:I((e:hti's8 ?gvg%)ng%ﬁgfﬁ%tgﬁ%' Jebtie| to step
2fetermines whether the speed of each vehicle Is less than a first speed

threshold and the average speed on a thoroughfare is greater than a
secofid $pepd thsesheld, 100111 1-Rer example, if the average speed ona
thoroughfare is 50 mphg and the speéc? )é)f %e&%ﬁ%&@%ﬁ@%ﬁ%ﬁﬁqﬁ,ﬁf‘}%ﬁs

orthiavehicleranay mbayingggperationg] problems and/or r nay have been
g gogperationgl problems an .4%%@13 t?i?ﬁ?cé%‘ﬁ%@’ 86

involved in an accident and require assistance, If step

astiggersianinatiy i@theiamele sewice, assistance system jn step 290,
For example, the traffic monitoring sy‘stem%n%étl ies t?we\égmwﬁgm%%ﬁg Semerally
ideasfistangedystenstmhave a sgrvisgmssistant. contact the driver of the
vehicle. The service assistant can deterrﬁine%ﬁ%%%%% gg %@?tﬁgf‘%’is e visual
elepreplenirslichtastantageidest aratberAReratignal problem and contact . *
emergency ,personnel, roadside assistanc':e"ﬁg?or ggt)f?gégélﬁsi ar%%gi“ggghfare&
Antieede;| €oinol daatinuesfiomsiap 288;3p0,390Mt,step.294- I step
~ 294, control determines whether there are addi’ti‘cr)'r}?glt %gﬁ%l)fﬁe?g?%o e%,%ﬁé{gfﬂﬂ{ﬁ,
colprsteip 29ha8zhin trush SOMEO GRS ‘%%?%2%%%%%?‘%ééﬁﬁiaﬁés may be
control returns to step HTHEHES may be
used to identify high traffic zones, low speed zones, construction zone, andlor

accident zones. For example, visual element 300-3 may be rendered In red and
flashing to signify an aceident. Speeds on the thoroughfare also provide an
indication of & problem {e.g. the speeds decrédse as the distance to the accident
300-3 decreases).

[00113] Referring now to FIG. 12, an exemplary display of available
parking in the vicinity of the vehicle is shown. Based on information collected,
the display 60 of the GPS 62 can be used to identify available parking spaces
3401, 340-2, ..., and 340-G in g selected area. The traffic monitoring system
may provide filled (F), leaving (L), open (Q) andfor unknown (U) status data for
parking spaces in a selected area, These indicators may be designated using
any suitable visual indication.

[00114] The filled indicator is used when a vehicle with the GPS system

parks In the spot and the traffic monitoring system does not receive data



282, [001121 Referring now to FIG. 11, a display itiustratin vehidle speeds
on thoroughfare.- 293-1, 293-2, ... and 29& Z is shown. The display 66 as
ociatec$ with the G PS system at 62 is shown. Visual elements generally’
identified by 300-1, 300-2, .,,, and 300-Y .are provided on the map. The
visual elements indicate botilenecks and/or other traffic on the main

imcihoraugk Any: suitable visual indicaton may be used to identity
R e (O R |’6‘T‘?\é?§!s§3dﬁé%fﬁﬁﬁ?%mﬁ&fﬂé%ﬁé§%ﬁr*r‘ki"ﬁg‘z there

problems. For examplé, €o

is QB@@E%@EC&@%%%a% gesgg%:%j Oé%ng%?;%%%%gggg%%%ga%mm of

speed zones, construction zone,

fimvisual, AL, 3 may.be rendered in red and .flashing to signifyan
I aant S o (e USRS AR RRHE 3 e b BYgo ndicator

accident. Speeds on t oroug

o R B B e S S dpoves

decreases). [00,1131 Referring now

pavailablet parkingin,the wiginity of the vehicle is shown. Basedon ..

o inforrzﬁgﬁon ?ﬁﬁct&%ﬁﬁm§%%%¥£ é%qéf%gé §%§ B Pﬁ%’ﬁgeﬁ yghicte with a

CHgenifi:ayaliahlepatking snagss, 340.4,.340.2, ..and. 340-Gina
se?gf:ted aregl.qﬂ'ile tra %é monitt?r%é%@ tjrgl} ‘%ma@”&%%% %%Hﬁtﬁ_-%umd when

e e A e O DRSBTSt

in a selected area. These indicators may be designated u

parsiitableswisual indication.J1001.141.The filled indicator is used whena,
vek??:le with the GP?@%ﬁggﬁfﬁﬁiﬂﬁﬁa&hﬂ%% R BnRGHHywn at

34&ystem does not receive data 35

[00115] Referring now to FIG. 13, steps for identifying accidents are
shown. Control begins in step 300. In step 302, the trafflc monitoring system
receives data from vehicles. In step 304, the traffic monitoring system compares
locations of the vehicles at the same time. Based on the location and time, the
traffic monitoring system can determine whether an accident may have occurred.
If the vehicles Have substantially the same location at the same time, the traffic
monitoring system may query the users to determine whether an accident has
oceurred in step 308. In other wards, if two vehicles provide their tocation at a
particutar time and the locations conflict, the traffic monitoring system may
assume that there is a possibility that an accident oceurred and take action via
the remote service assistance system.

[00118] Referring now to FIG. 14, a subscriber service according to the
oresent invention is shown. Control begins in step 320. In step 324, fees are

charged for subscription services. The fees can be based on the Jevel of service
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indicating that the vehicle has moved. The unknown indicator is used
when there Is no information concerning the space andlor after a
predetermined amount of time after a vehicle with a CPS system leaves a
parking spot. A leaving indicator is used within, a predetermined time
after a vehicle with a OPS system leaves a parking spot. The leaving

thandicator may.plse he riggered when a yehicle with <a GPS system starts
e e B o e S ek gt ibing

Its engine after a dwell period.

onesa.-40SQms;implementatio e status is provided by, smart parking
ammetersé%gé%g%g?es in S%%r%?ﬁ%%@s%ﬁ t%%@%é@%ﬁoﬁﬁ%‘?r lots. In
038211003 AR A ingLRow to FIG, 13, steps for identifying accidents are
O nou, Comrol e G b0 St 02 the ARE g Joes. In

shown. Control begins In step

s S B PR
" ihether ah acerent ey nove cheiired b VMG ek KAV Uiyt '
el st 5.0 1 TUPUSEAGD B
e T
trafSatserilerseyitsfaengiing e uRIESaItiNYention,is shown, Control . .

begins in step 320. In step 324, fees are charged for subscription

bassstvicessdiveftns tanbe baged ORISR OESSMSE: Control ands in step
a%8 ’ ,

| [00117]  Referring now to FIG. 15, another exemplary subscriber service
accortding to the }pr&émﬁ invention is sh@wvn.‘ Control begins in step 340. In step
342, data is collected from at least one of subscribing and non-subscribing
vehicles and/or from smar parking meters and/or lots, In step 344, data that Is
collected is analyzed and traffic, parking and other information is updated. In
step 346, control determines whether a request for information s received,
A%‘;@mg@iy, the information can be pushed to the user based on the subscription
of the user. If step 346 is false, control fé“mms to step 342, If step 346 is true,
control determines whether the user has a subscription for the requested
information.  If false, control prompts the user to obtain a subscription.  The
subscriptions can be on a periodic basis, a pay-peruse basis or on aﬁy other

s fey # cibig A foong . . o - .
basis. If step 348 is true, the requested information is sent to the subscriber. As
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36 that is requested. In step 328, data is collected from at least one of
subscribing and non-subscribing vehicles and/or from smart parking
peters and/or tots. in some irnplernerrtat;ons, data from other subscriber
systems may be used, In step 332, data is anaiyzed and traffic, parking
and other information is generated. In step 334, selected traffic, parking

caplosipeRIBTAIOIS POl suseTbers beoed on subsoed

services of the user. FOr example, some™u
e e e e LoD REaRER or atfic and

Paso O Ghoaranty. T o oy oo e Ry aaiir Confhe) GREgoing
dedossiepnag: NQELRelerdng o ia Bigsdt Anolher exemplan e ie

subscriber service according to the present invention i

B Sl a8 Al e e ARl S osed ang

subscribing and non-:subscribing vehides an rom smar n

claimetérszangiomlot tasten 344 ats hakis, %?é%? %ﬁ%ﬁ ai%% %gf?f‘bw and

traffic, parking and other information is upda n step

claigetermiaaswhethete reguest{gr mformationds; recelv eb & ﬁ%t{ @eaﬁ?%ﬁ%geemiam

information can be pushed to the user based on the subscription” of
Tharséord siepl346iisifalsaticnntel M ster 842, Lhsien-34:6.IS MU oyt
~ control determines whether the user has a subscription =%§$ﬁ%ﬁéffev\§6%§%g.-cuia.r
exanforendtiencfifeise, taantsobpeoaTISINAWSRIAe SRLIR 3.SUBRCURYRR IHLn ce
_subscrl‘[_)‘tlons can be on a periodic basis, a pay-per-use bass or on any
othetrispdifications will become apparent 1o the skilled practitioner upon a study
of the drawings, the specification and the following claims.



basis. If step 343 is true, the requested information is sent to the
subscriber. As 37 can be appreciated, encryption andlor other techniques
may be used to prevent fraudulent access to he traffic andlor parking
information. 1081181 Those skilled in the art can now appreciate from the
foregoing description that the broad teachings of the present invention
can be implemented in a variety of forms, As can be appreciated, steps of
methods disclosed and claimed can be per=orrned in an order that is
differéhtthan that described and claimed herein without departing from
the spirit of the present invention, Therefore, while this invention has
been described in connection with particular examples thereof, the true
scope of t%ﬁjﬁr@g@ntign should not be so limited since other modifications
will become apparant (& tHE SKAISHE Srastitibier wosrasady of the dra vir
s, the spegification and the following claims. 38 LLOYD WISE C~rirs At
af'f ¢ in an oariori 8y E‘rngfié‘i*ti**ﬁfﬁ“‘“f’e,('é%éif@5§ﬁ‘-§fﬁfoﬁ”&ﬂfﬂ?%@tfﬁﬁnﬁg3‘87@‘ selectively
gend@ik fo3d §:255PGLled ish said vehicle. that .~v',:tG..tl :ey a rti +c otor
oats; Irannsmjcier and a control module located on said vehicle that
receives gaidJocation.and vector data, that determines whether said
vehicle is traveling on one of a first set and a second set of

predeterrainectnoaatsd e tbiars yerelans beHisRIMIS AL QI AN 1 4ng

vectMeHARY, that determines whether said vehicle is traveling on one of a first set and a

LLOYD WISE

second set of predetermined roads, and that wirelessly transmits said location and vector
data using said transmitter when said vehicle is traveling on said first set of predetermined
roads and that does not transmit said location and vector data when said vehicle is
traveling on said second set of predetermined roads.

£

{30 IV R (TR D g e oo el E O i :
Che gaffic information system of Claim 1 further comprising a receiver that

commteates with said control module and that wirelessly receives traffic renorts fom a retnote
teaffic monitoring system, whersin said traffic reports include traffic speed information for traffic

traveling on at least one of said first set af predetermined roads.

3‘ A siete TV TR ey o TR T O : X A P
\ system comprising the traffic information system of Claim 2 and further

COTpTISIng:
& remote service assistance system:
a service assistance system that communicates with said control module and that
wirslessly commumicates with said remote service assistance svstem,
whereln

n’U’i renste :"&v-\;" S 1SPANOE SUSEBIT Frevst tea inid ramds 3 5
S remole service assistance system receives said veotor and location

d“'f‘lvl’ A CENTTIEINTES o el o F aatad g sl s SR 34 3 5
daia and cotapares a speed of said vehicle on a first road to a first threshold and to an averase
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data using said transmitter when said vehicle is traveling on said first set
of predetermined roads and that does not transmit said location and
vector data when said vehicle is traveling on said second set of
predetermined roads. ... The trafllle :.7kt"? rTtj ‘on system or Claim |
further co “aptishi2~ ;5 receiver that C'='l ?itmicatu a tv said control

waffin1B{4e anddadiniieipasyd teiivesaktaif spert.froma J%m'tx HalfiCsing saia
mots :i)C . sy t m, wherti.,G3 said traffic %porfsne ude Craffc speed

servihtfisoresnationsioptrafic sxXU3¥raiddelgi@madaast 9ae.af said firs, set of
priL .clormi.1 'C1 Toads. A ystem comp ising the traffic inibannation
system of Claim 2 and firth c~arOtP s rtg: a remote sel vik e tSSltittmcc
system; a service assistance system, that :;Q?:,7ITi"UFC,i w,, th said
cofttrol mBuulesdin itz $483trw Gilkhh t2 Stitedh, #ild siddemotets inciude
N service asst It3Fi{:le syst 12 , wherein said remote service assistance
parkigs /g §tugy f?%t&*“ﬁié@s@ﬁﬁ?@%m ordkneklopation hdatinankt cohipares:a information for
spiced o;.said vehicle on a first road to cl first !,;"roe hold anti to an
said %%%ﬁ‘a@i%@i&@%%f% Hdffisispeedtansstitdisstasad fnt seleotivetynsisting of
.triggers contact with said vehicle using said sews cc assistance system
learving cgg i PR PEMRKRSEAst 1 ce s ste .. The traffic inferm, atk)n systerrr of
Claim 2 wherein said traffic, reports include parking status i.n . for' public
paring s oss, ~Eher in said parking Status in,r~cticatic ~a for said public

king spot udes at least out status type selected from a grou
ES{ISIS?In g&oﬁr I}%IL miormation system of QYtE)nz 1 whereit. said cgm; m[i) rmaodile 4t leagt

one of monitors changes in divection of said vehicle and ttansmits said veetor and location data
taibeory T TN W g SR e b et g L I TRV o i B SRR ; ¥ % X e

when said vehicle changes direction greater then a direction change threshold and monitors
changes in speed of sald vehicle wnd transmits said vector and location data when said vehicle

speed change is greater than a speed change threshold.,

6. The traffic information system of Claim 1 wherein said control module selectively
iransmits parking indication and fi,-«::zcai‘itén:: data using said transmitter af Jeast one of when said
vehicle ignition is twmed off and w{wn said vehicle ignition is turned off and said vehicle is

parked in a public parking spot.
7. The traffic information systen of Claim 6 wherein said control madnle ﬁ% lectively

trapsimite vector and location data using sald transmitter when said vehicle leaves said public

parking spot.
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leaving. filled, open and azn rorwn. f. X'ihe traffic iratrcnztfion system of

Claim | wherein said corutrot module at least one at znr it t ebwiges in LLOYD WISE
direction of said vehicle and ti'aansnriirs said, vector and loca=.i.bn data o
when said 'dehicle c"nang"2s direection. gteater tlum a direction I' ange

thre hold and 0111-la to}s charges in spec; of said vehinl and hTcnsh,its

said t=ceini.aridde aticarnAdatawhen,said ydhicle %ﬁc %Oaf:b{a}gim?f dulﬁ I%thx%i

greater than a speed change threshold. ft. The tra rmation sy
gencfGlaimdonherein.said: centrabmadule,sdegtiveiy: i 2kSamits; aerquﬁ{.d off and

indication and location data using said transmitter at least one of when
clecsaidy whicleiigritionisitsameyaft and whem saidhvehicle gitionds thped
Wand said vehicle :is parked in a ptarrhho parking snot. *, The traffic
infoi,nation system of Claim 6 wherein said control iiiodule 'sect v iy
transmits vector and location data using said rransruiiter "when said
vehicle Igavissisaid subpltcipatkingrsfiat. 4Ookbh@¥D WHSE? cFheliiaflis and further
infattna ion system. at Claim ” I t w n.said con rol module selective]..y and
GOR ?fiﬁﬁﬂéfﬁg mamaﬁorwmmgm@melngaw Jeraidelehiclenisdidrneticmytandeceives said
seie c.k e eiy transmits said location and parkin 4, indication data using
location pd fairitrer. IAdByE oI d e hiprsinddthelHalt iofdrm alionlBystémtof: vehicles, that
{ tittrn 8 and fi t er 'FCi ;kc'p.oai | a parking monitoring system located
SRR RO SEBOVSh S thatRRBIWolSaitis Totation niiporeimgreports to said
dlcatlon data from said vtehicle and a plurality of other vahicles. that
Ft~t"crates parkin; status reports,, and that selectively transmits said
parking status, reports to said vehicle.

vighi

0. The system of Claim 9 further comprising:
a parking lot module assoctated with a parking lot that identifies available parking
spots in said parking lot; and
a transmitter that fransmits parking lot data related to said :W;zziézi’;ie parking spots
to said parking roonitoring svstem.
Lo The system of Clabm 9 further comprising:
a parking spot module assaciated with a parking spot that identifies a filled status
of said parking spot; and
a transmitter that transmits parking spot data based on said filled status to said

partking monitoring system.
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1ti. * he system of Claim 9 further comprising: a peat:;:[ng lot module

associated vii li a parking lot that identifies av iijable par ing s tcds in said LLOYD WISE

p nriu;a lot; and a that ttaranstTiits parking lot data related to said

availdbleparting spots to sai(i parking YltoniuDi Yng system. i i, The

system of Claim 9 further ciinpdsing: a pars ii g, spot module associated

wittea parkiag:spebthatidentitesa,ulled siaus.of said.p ?‘Elélcﬂ%' dsfg%rﬁnz?g ding spot

tians:knitter that transmits parking spot data based or said I''I led status

inforsaidoparking MOMANNG ssystemidl MY DY VIS syster Sk Claim.2 v enicte.
wherein said Parking Sta.tTLV repo-is include parlilll suer infair anon
relatad to Parking Spots Qt in a i tredetenninul, dtst ilec of aid at least one
vehicle:. 13, The system o Claim C1 wti C Ju said parking spot : n
tt7Hhal hikeeisyaehs o Pérking witatis fod parting: SPACesQmaAAeaNSORe: pariing
read, wh e tin said parkins-; St 1tus includes at is,,ast 0,-11c Sclected -
statug Gk PR B i CorisistingeefvBacan th. filledcunkadwatiandieavingietidd at ieast one
....traffic a onitorin*g system Ctymprising the traffic infra aLkm system of
SR ""?éfﬁ‘?if‘* HrBrnsrisbipisingCrrenbes: tvstoresidfficidata.’ and <t t-
af:17.;., momtornng rlujel lk. that. aaf(c)tatq said vector and location data
for a pi umai:ity of s'e is s when said

4. A traffic monitoring system comprising the traffic information svstem of Claim )
and further comprising:

memory that stores traffic data; and

atraffic monitoring module that:

coliects said vector and location data for 4 pluradity of vehicles when said

vehicles are traveling on said first set of predetermined roads and that does not collect said vector
and location data when said vehicles are traveling on said second set of predetermined roads:
stores said vector and location data i said SOy
analyzes said vector and iééﬁii on data; aod
generates traffic reports for said first sét of predetermined roads based on

said analyzed vector and location data.



vehicles are traveling on said first set of predetermined roads and that

does not collect said vector and locati.(m, ¢ ata when said vehicles arc LLOYD WISE

aveltt.g on said second set of predetermined roads; stores said ve ttar and

location data in said memory; analy2 as said vector' and location data mid

generates traffic, report; for said bast sot of predetermined rods bused on

said“an tlyzZ¥d Vatior aRedeatiory dara. o4 X410 Y B WISEM sFhie treffiic monitoring
o d@g’nitoring system of Claim 14 }wherein said traffic monitoring meives
“HHguests for said Traffic i'vports from at least one vehicle:. confirms that

said vehicle %S%%ﬁ!dps.e@.@[ fo:r saidl.(.I" E.fc iepoirts; and transmits said

£Qtftit< reports to Said veltcia if SadvEmeis Komihlsarenr i dPe traffic

monitoring.system,of Claim, 14 wherein sajd "marylc, monitorin

Secvitiih, %ﬁﬁ%&ﬁ.éﬁ%ﬁvg}% t’I(l')‘é'c‘éﬁ“("ﬁg‘r;fs"‘" S5 A5F S CABHICFRT B dtores

said parking,indication.ane.location data, in said atieenroiry. 17. he. traffic

numilo ingB gﬁ?ﬁf %%%{}ﬁ %gﬁg&%@ﬁk@ ie ?’ét“se@% S Sateroer

raceives said ly=a a n taklaa 1l t1 annd 'location data nrlly for said

vehicles that are parked in. public pa ckirig "1.7t}t3. 1& The tnathc :

monkoringisy stemofkelaiatikd whersin saieffaffic.xonitaiag maduice. . monitoring

gene. atos parking reports for said subscribers based on said patknig =
medinddication and location data. 19. | li traffic mm ito ing system of Claim 14

wherein said traffic monitoring module receives par dng 'rot cl tta for

parking tots@anes whebeinistidparkingdetatadneicates a-nilinkkerof

v<acant parkblg spots or a re peel ve, oily o f said pad-king lots.

stores said parking indication and location data in said memory.

17. the traffic monitoring systém of Claim 16 wherein sald traffic monitoring module
recetves said parking indication and location data only for said vehicles that are parked in public

parking spots.

0¥ TP Ay B g o b e e e £ \x S ] ) L el o : : )
18, The wraffic monitoring system of Claim 14 wherein said traffic monitor ng module
generates parking reports for said subscribers based on said parking indication and location data.
1g T b dls o v P rn vl P e 1 it L fop F1 TN
19, The waffic monitoring system of Claim 14 wherein said traflic monitormg module
recerves parking lot data for parking lots and wherein said parking lot data indicates a number of

vacant parking spots for a respective one of said parkin ¢ lots.
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43 LLOYD WISE 20. The traffic monitoring system of Claim 14 wherein

said traffic monitoring module receives parking spot data for parking spots LLOYD WisE
and wherein said parking spot data indicates a filled status of a..

respective one of said parking spots 21. The traffic information system of

Claim 1 wherein said traffic rnrmiMdng module receives the location and

vechor delterdetermingsa.first l3oe.0f.2 read ingluding. my k@%%@%?&ﬂmmg module

that, the vehicle. is located in lased on at least the location and vector
reodlatapdding spot data for parking spats and wherein said parking spot data indicates a filled

status of a respective one of said parking spots.
b TP e Ao gt Fmiminst, 3 s pan g gy s ot I E 1, M 3o d G L5450 d .
21, Fhe traffic information system of Claim 1 wherein said traffic monitoring module

recetves the location and vector data determines a first lane of a road including multiple fanes

3 e g 434 wraedure o 1o T . o R S d 4 vy
that the vehicle is located in based on at least the location and vector data.
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