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[0001] This application claims the benefit of priority of U.S. Provisional Patent Application

Serial No. 61/399,724, filed on July 16, 2010, and titled “Methods, Apparatuses, and Systems for In-
Vehicle Traffic Lights Enabled by Vehicle-to-Vehicle Communications,” which is incorporated by

reference herein in its entirety.

FIELD OF THE INVENTION
[0002] The present invention generally relates to the field of vehicular traffic control. In
particular, the present invention is directed to methods and systems for coordinating vehicular traffic

using in-vehicle virtual traffic control signals enabled by vehicle-to-vehicle communications.

BACKGROUND

[0001] The use of traffic lights, (also known as stoplights, traffic lamps, traffic signals, and other
related terms) to control traffic flow at intersections is a long-standing means to promote traffic
safety and efficiency. While traffic lights and intersection-based signs are the predominant means of
controlling traffic flow, other methods of intersection-based traffic management have been the

subject of some experimentation.

SUMMARY OF THE DISCLOSURE

[0003] In one implementation, the present disclosure is directed to a method of coordinating
vehicular traffic proximate to a potential travel-priority conflict zone. The method includes
communicating with at least one dynamic traffic control system located on-board a vehicle
proximate to the potential travel-priority conflict zone so as to establish a dynamic traffic control
plan for avoiding a travel-priority conflict in the potential travel-priority conflict zone; and
coordinating with the at least one dynamic traffic control system via the communicating to elect a
dynamic traffic controller as a temporary coordinator vehicle responsible for temporarily

coordinating the dynamic traffic control plan.

[0004] In another implementation, the present disclosure is directed to a machine-readable
storage medium containing machine-executable instructions for performing a method of

coordinating vehicular traffic proximate to a potential travel-priority conflict zone. The machine-
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coordinating with the at least one dynamic traffic control system via the communicating to elect a
dynamic traffic controller as a temporary coordinator vehicle responsible for temporarily

coordinating the dynamic traffic control plan.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] For the purpose of illustrating the invention, the drawings show aspects of one or more
embodiments of the invention. However, it should be understood that the present invention is not

limited to the precise arrangements and instrumentalities shown in the drawings, wherein:
FIG. 1 is a flow diagram illustrating an exemplary method of coordinating vehicular traffic;

FIG. 2 is a high-level block diagram of a dynamic traffic control system;

FIG. 3 is a high-level block diagram illustrating an exemplary embodiment of a dynamic traffic
control system using a mobile communication device in connection with a vehicle to participate in

the dynamic traffic control plan;

FIG. 4 is an elevational view of the dashboard region of a vehicle illustrating various ways of

implementing a virtual traffic signal;
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instructions can include a sequence by which vehicles approaching from different directions may
proceed through a potential-conflict zone, the speed at which vehicles approaching a conflict zone
should be traveling, and so forth. One important aspect of a DTCP is that the instructions are
tailored for the specific vehicles participating in conflict, and are also coordinated with the other
vehicles participating in the conflict so as to resolve the conflict without incident. Additionally, this
coordination can assist with optimizing vehicle flow through a potential-travel-priority conflict zone
as a function of traffic volume, road conditions, as well as other characteristics of travel routes and
participating vehicles. The systems and methods described herein do not require intersection-based
or road-based infrastructure to resolve such priority conflicts. Instead, the systems and methods of
the present disclosure rely on adaptive and ad-hoc vehicle-based systems and methods. However, in
yet other embodiments, for example embodiments designed and configured to resolve vehicle-
pedestrian priority conflicts, the methods and systems of the present disclosure may benefit from

intersection-based infrastructure.

[0008] Several examples of systems and methods for coordinating vehicular traffic flow using a
DTCP developed in an ad-hoc vehicle-based network are described below, as are some exemplary

apparatuses employing elements that can be used in connection with the exemplary systems and
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participate in the conflict-resolving systems and methods described herein.
[0010] In addition to the wide variety of vehicles that can approach a potential-travel-priority-
conflict zone at step 105 of method 100, the nature of such a zone can be similarly broadly defined.
Generally, a “potential-travel-priority-conflict zone” is a zone where two or more movable objects,
for example, vehicles, people, etc., and any combination thereof, have the potential of being in
conflict with one another in terms of travel priority. Such a conflict typically, but not necessarily,
results in a collision or near-collision between movable objects involved. The word “potential”
connotes that while an actual conflict can happen, they do not necessarily happen. In other words,
while a particular zone has the potential for conflicts, actual conflicts may not happen for a variety of

reasons, such as very low traffic volumes and attentive vehicle operators, among others.
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i ndirect ach|re act can be ased on cal cul a I ons usi'ng t
abov e imdndd iodieettlyi acgated faq:mtssthat@ae beasedloa daldulssibnausimgthehbsvecoaaepiedi s t he

cal cul ati an of he sto di.stance of a yehicle bas n the direct

i nput Siget 1R ¢ 86 %ﬂ‘%@? E‘&%“@\%‘?gg 5 CO&ﬁ?Ptﬂsr%éFlC‘rﬂéﬂ?‘éoi‘gF PloBRING FHECF 8he
, vehicfeatSed ¥P@e UHE&MBhuts 6%&&& CelodiBP Rlidh, ﬁh@ave%ﬂte%lﬁﬁfa@&@orﬂﬁﬁin'st y

(e g , dry, wet, snow covered, ice-covered, etc.). These indirectly

acqui reed sugfecotyge cgraval eoncisee, @mph,r@d) aid suracel qurétw (82 adiyuivee dnaretapedred,
positi.on tao

th bef
Conf | 1T SERE: *EootBper UFLT AR UGy BB T PRa P Bmbr R SR P hefud®
par amekhicle foaRionts déBahindifeth® a&i@éle @An stop safely before entering the conflict zone.

[0016] Other indirectly acquired factors can also include parametric factors that are based on
directly acquired inputs and indirectly acquired factors, which are then analyzed using statistical and
mathematical methods well known to those skilled in the art. For example, continuing with the
immediately preceding example of stopping distance, a processor in communication with a system
can determine whether a vehicle can stop safely before entering a conflict zone based on direct
inputs of vehicle velocity and weight that are then used in connection with a statistical analysis
algorithm that determines the probability of the vehicle stopping safely. Using this type of
parametric analysis can further enhance the sophistication, precision, and accuracy of this aspect of

the system. Furthermore, priority conflicts can be anticipated using a process known as beaconing in



directly acquired inputs and indirectly acquired factors, which are then
anal yzed using statistical and nmat hemati cal nethods well known to those
skil | ed iwothe/mpd20 For exanple, continuing with the inreditst@hps4secedi ng
exanpl e of stopping distance, a processor in comunication with a system
can determ ne whether a vehicle can stop safely before entering a conflict
zone RapRLOM wihr86tationRMtabal THRRbEli@ e bP tHebdy tvdélemBhtg Rilill bBaiscaked fnhen
used in connection with a statistical analysis algorithmthat determ nes

t he pmewraldetailiy thefconteat ofdflGePe st opping safely. Using this type of
parametric analysis can further enhance the sophistication, precision, and
accur f thi y i cts can
be. andtii e cd SdRRAGEE sEimblaS oY Elile’ W rOECHRY R dhf o Rl

2012/ @.@ﬁl@ﬁﬂﬁ@'ﬁ/ctjﬁﬂﬂﬂﬂdrfééféﬂﬁﬁlchmhimecstalmadymﬁ hctave IDjE(d? | brthdahed) dseappildaehing
appllcatlon of these t elements will be discussed in nore detail in the
cont exehige nepgsonty. re‘EeGYFW%F Thisting PG thepuah aﬁappﬁ e gPRmugicatigh, pgghody described
NeCessAbe drd éx@&tsm%stmﬂz)mathxﬁm ?ﬂ Sy ABRSAAC BRI GREL i vehichANS L@y ch
there 1s already an active DICP I's case, the approaching vehicle need
only meﬂeaD@CPmed@KM$nwngtﬂm@ﬁwmhnmmgm(mm¥\@hwkheThmnnumwngvﬂodcdﬁmhmdsa

described. above and, exec e i.n ruc t her ei n Y. sone
Ci r curBieRadgen R E bgauh T BT Bk Pean B b s
t r ansnphsstiatdtiRatt @Ell@fﬂhﬁﬁﬂﬁ’ﬁﬂhﬁér%&he ElT'CEP da@ERIcYdaRdl WRRia ?bl%ac}hﬂg))ﬂ\”tﬁoéﬁtlﬁ
"traffic coordinator," is described belowin the context of crea a new
DTCP. tlratvelv@rlqutbéoatbptmpaasei@sctrltmi impjisidjagely abargnin soimerasdsansxisiag t§an be
created chln agt ent i trayv Lori.t ict zone,
Gesor (1S tHnBREP B Ohap BuBR S Relyiun L 8RB M BECeR T P et 3
transferred to a new vehicle to maintain execution of an existing DTCP.
[ 0018][60183t ep Altkbepolf] SreétnieaicbdLAD, vatetiecigpompimgaaahemial aaydipeidtityatonflict zone
travel -priority-conflict zone conmuni cate with each ot her, u5|n& t he
met hodSMaAHMIGHES Y Bhgaceatbsr piee B aehods gnd sutemadeserbed Wovdp elesha pradle diat a
coor dicha of oAb diHER sde 37 DG QRS foRs ¥EUhRIE defloRA NG HQR JelR]e
ad-hog vgﬁgéﬁ aségineg&orEﬁggig’ she% to avoﬁg et ébn#?leks f%at
coul d bassduretworkteh@bldied ne aadid amﬁmal ccplﬂlm thay cadd bédue in th?ﬂplosanahletztveblpnonty

vehicle, .for_the f rese di scl osu is known as a.traffic
Coor HAFE | THiDSESEYENE Faftr (1F 1061 ES Ao g B GlEL RN Ay

candi dgb@snakdr. t he ad-hoc vehicl e- based network based on any one or nore of
a nunber of different factors, including those factors that indicate the
ability to stop safely before a conflict zone, the ability to influence the
traffil00Blow (lihesudie tanediainr rinche cleaed fremamanaienndidaiensi g adhot hehisiar | ous

20D ORGNESL QoI dd VB QeI oPRNILG o ARGy 3R NS BB SIATR! & 2

subse can coor Pof s nay d as tose'da

their tig$picitd the ablry e abp vablybefte aRo(ligi 228, AP pbidiack 1hﬂu@1ce the traffic ﬂow
priority-conflict zone (illustrated by FIG 6, which is described bel ow in
det ai Ithroughtherspatlickznns: e tiaffsdengibh Pe thesvagions appsoaches 1o the frayed-pAOFItY eonglctt he

confl i Ghe, ﬁ&'%the?s“dﬁo?r arﬁ @rcﬁ&fﬁ"s& df?%rﬁh!ielt&eﬂo}‘ 5&dilﬂ§toh gﬁ@‘rﬁéhﬁﬁéd Xseufﬁé%gt s

wi th vehi'cl es approac e conflict zone from ot I'rections.
ar r angemahiry théiacdspédtiazbelaczudnﬂveh&lm@m ar ghoen appaodcbito a}fﬁb’ntymumﬂiﬁt catd @hustrated

Furth e, those ehlcl s. |l ea eir res ctlve ueues prevent the
Dot orsdGr s WARE R SRR ERIaY BRashibn Y i PREPIS. thss s esnil B 1B tiRe

vehi cyl@e defigf édn?hé(t 91‘% 'afld SR th&8tdd BRrONkN® @E%omgdh@éatlfv@%ﬁﬁé wifigt can
be used to el ect the coordinator include, for exanple, the ability to stop

saf el yehigfes apprenthang thg cohidicpomertdnabther éu\v@:ltlom i ‘Biip ayramgenfent Gilizagere but ih@ot

required for, V2V communication. Furthermore, those vehicles leading their respective queues can
prevent the vehicles trailing them from proceeding further, thereby controlling the vehicular traffic
flow if so required by the DTCP. Other factors that can be used to elect the coordinator include, for

example, the ability to stop safely before entering the potential travel-priority-conflict zone, the



WO 2012/ 009620PCT/ US2011/ 044157 presence of possible barriers to V2V
communi cation, possible priority status of vehicles approaching the

pot ent i alwoanfdogé20zone (e.g., energency-servi ce vehi cl esr/Uustoafofiiig?

pl anni ng policies favoring higher traffic flowin a given direction, and
road features (e.g., blind spots, road curvature, |ocal road topography,
vehi clpgesdfdtsdfings G818 BhadrytodWBl 0maRATafibe p@@ﬁl’il@?ﬁbﬁ@ dt@tud bevehMs dpploaZing,
etc). Those Skl Iled in the art will appreciate that other factors can also
be usdle pasertiakeenflctzont {4.8. cOBEENGYAESYICe yaudey andféic elamaingdolicics fayprings, t he

thor et FRRAHATR fn £8P RLERASER ineb o Rl @ Uik b Bl ER! RsEbRE-

once ebRgiady, &dhﬁ:l@d@fsdy aharill canl (ﬁﬁflpabﬁlic&bpla)a&m tlﬁ&odﬂﬁ:eﬁcbtféedc)ib'ﬂllc%e and
communj cate it to the other vehicles approaching th

pot entskidled i g artwilli apprecintehat ethest fastarrecan @lseibs asd &, elftqﬁé taHiy SeRERYPT- can

periodically re-broadcast its identity as traffic coordi nator and

re-brqaepast diRe ECRALPsERMS, rtH% &%fcrc%rd%atérhﬁnﬁ}%a%@&s't ﬁL el%@t&fn! dsGhe G0 and
informany newly arrived vehicles. [0021]Wile the exanples of the present

di scl esardgagrethprebyranfofnyindiprecinet vebicles g lits z@;itltyamlelbeatlpm ovlig, }DHQfCﬂiédtﬂiCbt
zones,, variaus teachi f herei n al so be a 0.,ad-hoc ..

vont oithe SioeBtTab FR bR o PIT. 7 iSeaibiedbrne Bt ke oy SehiFiet at o
tr aVG'agﬁlfofa&}ﬁhgﬂﬁlﬁé&nﬁﬂl @a\le@?ﬁgﬁtysﬁﬁh?ct zbfk. Qﬂﬁu&ﬁhg?%ér@wrdmld@r d&h %gfdamag yes
described below to facilitate | onger-range communication (e ocasti ng,

as expé- ércr@éanbéa; Ulﬂ)ltltytaws dfefficcaosdnapnandotesreadep it BT St te ﬁ@lilfémn ewntifol pehe

zones can ctzone and1 fs Ca%m}‘l‘é(}, cglrt veﬁ'vgh N facilitate regional
traf fifc einf i EPENEY By O TEXahpl € pFovidi ng DTCP instructions to

cl ear travel zones of veh| cles in preparat| on for an approaching
ener g¢0e21] ser White theRkhpleobf the prezamtdieiosaraPbematity dlrmtedl toddoalitdietrdvenrf fi
flow through nmultiple conflict. zones to increase the ' green | i ght %BI it"

F

(i . e. PUCHE ¢RI ig FoBge viowiteashipghfQund hietsin eanlsnsbe anphied ff-heevehisierPitedd to
proceed t S ouah o t@gl Céégg)agﬁic%& & AGSeS 1ﬁt5@\ﬁ%ke1re@ﬂ&@?qéshﬁ{ae %elir cagd | @g to

variations intra I'ty. For exanple, the green-light split can
cal culoat enh,bod!inubnt mping Wﬁﬂllhﬁpiﬁs asctibal xyov enfaaditae thnggr-tange hemfmohlcotwdme.g.,
for rruIGa\: ncars i\l * W?li}f . . .
eocastlng, as epramed be ow), traffic coordinators at remote potential-conflict zones can
communicate. This communication can facilitate regional traffic-flow efficiency by, for example,
providing DTCP instructions to clear travel zones of vehicles in preparation for an approaching
emergency-service vehicle or, in another example, to coordinate the traffic flow through multiple
conflict zones to increase the “green-light split” (i.e., the percentage of time vehicles on a given
approach are permitted to proceed through the zone) along a desired travel-route, thereby reacting to

variations in traffic density. For example, the green-light split can be calculated, and implemented,

by the system according to the following formula:

ncars; .
GT; = N mm{Tmax, (Typin + N * w)}

wherein, G7;1s the green-light split for an i-th travel-route, ncars; is the number of vehicles on the i-
th travel-route, N is the total number of vehicles at the priority conflict zone, 7.y, T,nin are the
maximum and minimum time durations allowed for a complete priority cycle, respectively, and w is
a weighting factor that increases the minimum time as a function of the number of vehicles at the

conflict zone. Under conditions in which the travel-route is saturated with vehicles, the complete



wherein, GI, is the green-light split for an i-th travel-route, ncars, is
t he nunber of vehicles on the ith travel-route, Nis the total nunber of
vehi cl es WO 20teops2bority conflict zone, T",,,"" T","", &Ce&/USh@umexsnum and
mnimumtinme durations allowed for a conplete priority cycle, respectively,
and wis a weighting factor that increases the mnimumtine as a function

of theyaemhedysdhs ¥ ahiatibesr &t t Reweost! lindek caiiGonsWh d@icHCRR ehatfl QdisikyisWey ch
the travel-route is saturated with vehicles, the conplete WO
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under It LN p.ch traffic density is4 J | IS
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zone. pbUtieheiroaphes profrayetdeaunidbd @f the tbadk @& HRIG. 2 hhaednhéecygtie logathebdy
informed of local traffic planning policies through a program (described in
the céMtiekdvantage of lapgersspale trak{is miagementy af fic flow, thereby taking

advant age of |arger-scale traffic managenent. [0022] Conti nuing w th nethod

100, %%ﬁzt] ep :@)(ﬁtinﬁilﬂg r\]&g{haﬁlgtith ¢OQ ¢! %t@?tl%, G BERIBHARLRY 1B cbed RIEP

havi ng been created communi cat e o vehi cl es approachinga

pot entthaDTCPhaeingbeen tieyted ond Foromunisnted itm vethdeaimpreacmgor pdvadiabtrepd; t he

vehi cl es .can then participate in.the DICP. I.n one exanple,. DICP

ot r WEETGREPNEIE TeBaAE B i hela Parine FeB Baren BrpRYT Hgmean (P BEE nt
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potential -travel -priority-conflict zone by providing each vehicle with a
vi r t uakhiclediapednetwntlk esirrespenginste thnpotantisditiagelepriomtyfiontlict gone byprovidig each
herein and in the a ded clains, the term"vigtual"” when, used in.the
cont eneore it p S AERERRPRFOr b b i e ik . ASISEH B3R )
cont r ebpérRiad slairh&ftied @rh Oviail "Sitedh Use@1stht badtektof @ftfaghd Eotrioy, tenffi€ pdrafement
for one or nore traditional infrastructure-based traffic control neans,
such &ingk f pther fraf§gcentrelmagans deteryinany sugh megnsdhajigeféectizely a rgplagganent gy o
human i i I.€ I Lt |y at ed at
2 pot i PR R orkd it Gy ALEREAL BT Lol st WL L RBEL VS, (B8 ndi ng
on t heignnbt traffit isné.sxc. e Melltas athneav @ hatoan(ag)d thiffic Hreccaahati watld tradisiongdty, be
anber, or green Ii,%gt if] ‘Eresent d to the operator of a vehicle

par t i dPGHRG A8 G Per R drYEhPIe - contlisf £9%nal |y, other types of virtual traffic
control can be used to conmmunicate the DTCP instructions to vehicles

parti Goem|i Ng th Bn@Bx A0 Qe pMRIth CbL R asREAST(WNekt e FelR@EE) BYHRIcoordinator,
potential -travel -priorityconflict zone. For exanple, the instructions can
be pr evidiedbguralgraentlight eresented tethe peerataof o ivebighytpagticipdiing lie theagnbict.a
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exanplt@sehitlBs phiti€ipatikpeinAhGR-Hodslehidtd bRBS nékv@ripfo i pdaituthr he@htiy-tk&eBRpriority-
vehi cul ar control system the vehicle itself will be able to respond

di r ectepyflichzange Fopetanyle.ithhnstrvgiions en be provided ey ithBegehicipmpseatendhrqugll i n
the art w p y.te i e i: the
prcp Arhlele refRy A SR Eofing S5t Girdh TRRe, AR ERh e fEE WO
pl an. nRsbileiphohadr ocothdpimBadyf ensbledosisere dmsthehatangdes, bewhigkdhd OTAPSpl ay
these .in-vehicle virtual traffic controls are presented in further detail
bel ow RitRURTPNS AR PROSiee direey (o aashicylagsantiol syempths VoSt 2ty ilss abie/ 1944157
[ 0024] i . Vi : id: I 1E used to
BT T e U S e A T

Syst ermp@@Ciatertbhtublers aref manyetealmpé s far {X¢2ngotberMIitiRcpltn eurd thatshevehzdds aral/or

processor 208, DITC software 212  a. sical, nenory 216, a, user interface
Do0. i s Para e By 8 PalichRE SSapieHogEbul B tiEh basled

t oget kigdplayl tResthiRlvBhille ViRuNatfic dAubls@Rd BreBerdddTR, fuRREFBRIIIORI Sy & itRiHRet O

ot her vehicles, receive a DICP from anot her vehicle, and execute the

i nst r wontewinef HGOpB redi4by t he DTCP, depending on the configuration of DTC
system 200 and the needs of the particular DICP ad- hoc vehi cl e-based

net wor k under consideration. DTC system 200 can al so optionally include an
on-board | ocati on database 228 and/or a travel -route database 232.



[ 0025] I n one enbodi ment of system 200, V2V communi cations system 204 is
desi gned and configured to receive signals fromat |east one other vehicle
wi t hi n t woaditmwegs2oehi cl e- based network at issue that haea/ush@19a4187 or
simlar V2V conmuni cati ons system As described above in the context of
FIG 1, these signals can include information characterizing the type of

vehi cljgo24)t s veifghhg nbivio $REEH syst&h @08 MMustiaek hiET@ Bt agkdie isiblcnRAs foand
t he manner of approach of a vehicle, anmong nany ot hers. V2V communi cati ons

p
syst erpx2ogle; getdiod d 09 dsicgihediingthe cempttiqgdiled] t dysre P encidesfruenasmls iy 2Mnk

bet ween i Gl. ro i td I\~ Bri Qi fl] , as
descr rBBITAEYER: FRRRERIL aPeh@s B RO R sbRUE 212 RlskL by Fhg oS
coor diiaifade, 2200hhdceat ofvihal vehitte mesrfaoe 0RANThess eentdtsadintbe ussd@dpether, Dkbleas
well as to communicate the DTCP to the participating vehicles. {0026] V2V
commu it &hPATh A3 ciggistdAT O Bacanymypicate A S Gnte atbsirviehiglea dreedive # BHEA tromdgother
recei S0 ; : : : a
N A B S A R e B L R
br cadsagtmi0Gnad shetireadsof the pagicICP TORsidrhuctviebivk-peed adivoslt Liydel comsideration.

vehi cl hr ou rqcess. known in the agrt "beaconing,' As part of the
beacoﬁﬁé SW%% 29@?*?“( ‘ﬁéo PRHOR P}Ci?ﬁledl&%‘fatioﬂ Oa%%?edcanwé’a%eo?ﬁﬁﬂﬁd@gtaéﬁwslt‘mme
regul gLibideerval s and t hroughout a given geographi c area surroundi ng the
vehi cl e perform ng the beaconi ng. These beaconing signals can be received
and/or retransmtted by another DIC systemsimlar to system 200 through
V2V s892%5h 204n oFuembedimsnieof systamoiiOny 2¥i qgnunwniesdiond eystrsed04 i desigped 2itd on
wi th onbeard.] ocat.i on dat abhase,228. The use of this |ocation.database, 22
it CREAELEY e8P PPl ARACE 165 ity s Ry b e BERSS PisHEb &R RENTSE

t o traeksidal lRgatheanefor BindixdrEh\e corghiuficeSonsByasmf Wistdestribedhdovd @maas i on
dat abase 228 and beaconi n}gﬁ signals are used with travel -route database 232,

DTC sy8niek HddCe arfhesstsigmapnee ndlydedniosmpéen eRaractiigingcthe sised veigkude t he
syste .%éigcht,' igq s@)rg%% geth{f/anct) ?rgfflc\/ﬂd%ggzgéo%gﬁﬁ)% ,le(r;}i/ t Qﬂﬂé Q)éﬁ}i}?&%hhﬁ r?g(!\&gicﬁ'é{ m the

| ocati on”an [ proxi mate vehicl'e 1n the context o

t r avelantony tnedy okliers oVi2V exanmplnésitioh hiysteaa204pr naivotdeBghe dsyisit contigded top@daieta t o
| ocal vehicle densities and tq anticipate, and accopmmdate, density trends.
[ 0027 COPPUESHHAR lefalweéwgewélﬂfi% @@W%ﬁvg&wb@n&ﬂ, (el BrAicoR U2y Besi gned

and cQRid-BEl §Hovedn HARRMxE AP NERLIMUE: BIeBRA FratiRl 0BrdiMIoBAERPIAY, and
protocols as well, such as signals transmtted to or from another proxi mte

vehi clperfdim entlyses sé oy toecreatph ®TIH, ng wall ha hdsdrakenicpe she, DOCPpakic partotipatiolg,
anong o .hfr s. O, in yet another exanple, the above-described signals can
be coﬁ‘ﬁﬁlﬁ “Cat ed between vehicles using a method known in the art as
"Geocasting." In this nethod, vehicles can communi cate with ot her vehicles
regi onedde] pProxiviesmikica@sts sﬁﬁter@ﬁ@@iﬁ ARG ed Yindl SbiTRurdt ©tMARNNANY edteBles as
transponders that propagate the DSRC signal. Those skilled in the art wll
appr ecignl coRmURIEAS Tﬂ%}fln@%@ﬁﬁ #ige amneneraere of pyALeY 9EipEoele Hit a

\fm .ei ﬁctehglﬂpfé;g%i{}%gogﬁlg%lni 'igﬁ% %}%%g% ?@id‘li%'sa pgoZaS%Jelf‘Eigﬁﬁé‘tr%an&ﬁ% i RCH ABEEERN
periodically from a vehicle through a process known in the art as “beaconing.” As part of the
beaconing process, the information described above is communicated at regular intervals and
throughout a given geographic area surrounding the vehicle performing the beaconing. These
beaconing signals can be received and/or retransmitted by another DTC system similar to system
200 through V2V system 204. Furthermore, beaconing signals can be used in cooperation with on-
board location database 228. The use of this location database 228 with the periodically repeated
beaconing signals can permit DTC system 200 to track the location of proximate vehicles. Even

further, when location database 228 and beaconing signals are used with travel-route database 232,

DTC system 200 can anticipate travel-priority conflict zones because the system is informed of, at

10



[ 0028] Processor 208 is designed and configured to receive one or nore
signal (s) from V2V system 204 and initiate an analysis of the information
cont ai nedwpnrotmoebgnal (s) as a precursor to devel opi ngPaTIVEGR.1/0RISTESSOr
208, which can include nultiple processors operating together, is |inked by
connections that enabl e operative conmunication between V2V conmuni cati ons

syst emhehimR Ry ledatativR iR Yelddy otisiOkindté fEHiAE & $éQonRRCM@BWEItRvENicatkace
224. These communi cation neans can i ncl ude physical connections, such as

met al le spre examples, thik eamearmitdBTe syspmi20aito adapefo logdl drebicleedegsifiey anddaown i n
t he ar i ti,0 n | connections, such as wireless
connuﬁ%%%’%%ﬁHMieahh%gdﬂg(kﬁpéﬁuéﬁgs (e.q. BLUETOOTH(r) radi o, WFi,
etc.), nobile conmmunication deV|ce frequenC|es or optically using visible
or nonfe827Ai bl &/IV ghhmuiiieasesskstbinedddinmyt i@ @t hitashdtlvebp pe dedigicd anbabnfiguryd
ot her communi cati ons nmet hods are al so possible w thout departing fromthe

t eachith et fIMErepFiEe dighalyrdpe BRYPEACOMIRPREPHRIF 85 WalltsHeh @%Slgrﬂaletaﬁlsaeﬁed to
Pr 0Ce%3 HlontQR e ‘faﬂax‘ ﬁﬁtegéhﬁféecﬁfefcﬂg bt é’xa@ﬁ‘;ﬂé ﬁs’ﬂ%%g hhuskhie, Byt eﬂ%ﬁpﬁmdcepeed
devi ces that can be used to supply processor are ubrquifo t'hroughout
noder rneogiogteys. Ohés petdeviheeskampdd, titteabpre-desciribed pigngs coessomsmimicatedi cl es

(ofte eferr d to .as el oni ¢ caontrol its ng con ts
beheeefiglen Rnte MR fibn BRI aeuPesd i G BE bl s isan o be

us ed IcBmBRUMARCH 1R Bthet Vhidey RBIdRhRY BfoxMat@ BuORRIGADYR(Ofange ¥EOLiRY Brtervening

[0029]Processor 208 enpl oys DIC software 212 to analyze rnputs relevant to

ant i civebicked aptianspeudess thabpronagasd thterDaSPe@ signilorhpye galtdd indhe aomal] appreciate that
descrihed abo ih.conn
2015] GaBRcrokDuTE AR Bl tebfleGah b s iiton ot s mpay exbenireiyoste

and i nhapes B¢ 1id i6 06ANEDIiGavith fhoMeddhimys@f eissiresedDdiscloglte execut e any of a
w de variety of analytical operations upon inputs in furtherance of
develo&@aﬁ a DTCP. Exanpl es. of these analytical operations have been
descr il pr eireRge1oy 208 it grsizagh prckgonbigureddo recelyisPna 08 HoKDSIgRASHEPM V2V
expl a re,
e ol b e L IERE o o e o R e s e

| ocat |dem1d1anglazﬁs"EC1228roamlan08t, wadicdl can ondlededatlsipkspo@3 D ranpdrating tapethéresel

dat a, 1e tggr or both gf “ﬂgCh can i ncl ude |nf3%nat| relevant to the
creat i'OR° 80%’?6?9“89 Ppeakly QPR oMY CHAN AR Y GYgaTatgations SYStem
peri 0@'0@315}1 Xmal[&@x%@x]y'imshé%lﬂ e cWROELRRAR L Medfabbbe %s@@%%uh%ﬁéﬂ on

dat abase 228 and travel -route database 232 are nenti oned above
speci fonegab £an inolude phﬁmaémgm(mmmh o wefal camdugtorsi dhernes cablat eptisat &barcandhe

analyst%rof ﬁ?e ant i ¢ dﬂngvg 12’ or | C%lconC bct d end ﬂ,%on t he
speci AT Havt Bl 81‘El éi/élta n 20 ERE M AY Y b ST R of DTC
syst er&baﬁﬁmmebm deeﬁﬁﬁatftque@'feﬁ?s gt, B1AVOTOOWEIdE &idid, we@tﬁp iidb@® conflicts,
and pedestrian-notorized vehicle conflicts, in zones that can have
unr estcPMEIBCasee €ewcy Begrencigs, wilppiigalyarg itible s son-aifjble Hightn Brepeskiliedkin
have I

) (RS VB SEbu PR B ffin el EREMDICARO Aoy F o RO h0rs RZDNG8 Jehming
rran uf éfdrmthert@tchﬁ@ls bf thy po¢semadiadiouse Fatetthoregaltmpgoit can betproddiadr 288 si0ed
i ncl udes, pedestrian wal kways pat hs (defining vehicle-free zones),

and aift %iﬂe@élc%%%é‘ﬁl?aé?ﬂ W%‘ﬁtsﬁt%{aéggn&ldge%éﬁmw SForhiwied ©sSuPTHos e
skil'l g)%ae th6s &felub \mtdl oué‘&%fggqbé{rﬁo&é}ﬁfsoé{@t Y Tk RelevRXaIRILS tpﬁg % ases

can b use I'n connection wth DIC software 212 to enhance opnent
of a [PrERsdooy 1nafehE:ile|se§nyeIDIfef€amdltD eatllecmsnic {:@ﬁ@lpﬂi&s eegine oorechl aboy er “PaYsical

menory 6 stores DIC so nece ar i red. dat.abas such
e o B AT Bt e PG s Bt LS Mg BT P B I BLOR 38500 S For
ot her veRRrdFMlyl @bperast dra vieRicRper ati ve connunlcatlon Wi th processor 208. As
is well known'in the art, physical nenory 216 can include, for exanple,

flash nenory, nagnetic nenory, optical nenory, and other types known in the
art, d00%%ny @é@ﬁ?ﬁm@p% ﬁmpheﬁ&if sefpdradil Atp Anahe iinRatsrelivaiip anticipaed

ski l ! Z)g cula&r SteRili %_Itg 86 ?&V\g —e 85@15? ng Ovﬁqgnbe%ralbggé/ Jonk?&f&ﬂ't&%% ]i[hBJchan

be us ore nforna
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[ 0032] User interface 220 is in operative comunication with processor 208
and can be designed and configured, for exanple, to communicate traffic
control iwetoawpe@ns to an operator of a vehicl e neededPCo/usenploy41dith a
DTCP, thereby obviating an anticipated travel-priority conflict. In sonme
exanpl es, user interface 220 is a display capable of displaying red, anber,
and grsgf#atel Nt Sotel in F@Q&l AleHIPP 2 Pkl 1SRN O 44 mnIcRERPRER phdte@dr 208,
appropriate DTC signal,” thereby providing traffic control |ns€ruct|ons to

t he opsénr axesptegiyHf aetife veriathaf a wicahepestjpns upen inputs iy furthsrasncy pb@@V@mHtgya a
conve a r S f r to
vehi o l'BeT(g[g e#lx%r%éle@éft thd& alﬂfllsztul?ﬁ 8%9%1{101%]( ﬁav% b{:élgrg@t{slbréﬁéhd pI‘EVISIéjq§ gl{ ‘%‘8 cglljlnt]SVI ed by

user iRGet ﬁﬂ@ﬁeeﬂ% fafther exphinhorcfommade QIaIIBcDﬂlstthMIt@ﬁmdeﬁistﬁﬂShbmt FurtAér¢hazén
be synbollc (e. the in-vehicle traffic |I%£ spoken ( t hrou h t he

speakdf alifid ?S%ﬁbefépwmuﬁlé PofmioHvass 7 brrandaindeon-beasd lggagion éatgbaﬁc ¢éhp

sound (SySit &Mk dagjbﬁfé@%adnd or@An%% %gta( &t or H%@' WG ik YR hfralbs P ' ay,
a generic in-ve i splay, eads- up dIS play or projection, or a nobile
conmmuneleatnt onthe desatioe pf a DITCH Hs;eDWCss@'stemrﬁﬁ@n archwbidh cdihbsepdkdd peeiddically.he art
wi Il appreciate the many types of devices that can function as user

al'so B0 Dca by BYE S R LR R othese BpROr (e

occup@atabaRf23bhee Mehidiled abSUCpeaisicANE beHL B48BasBNthod Sidw ) dan bOLsddhe system
or to provide additional information in order to inform processor 208 of

i nf or eaniribpterte ﬁmtysxswfﬁhrearmv@ted'rmelt mﬁy epnitiel dapanding af drenpesifa ar e
descrlb |sc osur a rept to thaose
skil1 &8 eldca% 8¥\§§{Ce sy[st(?gé%(f_. xteﬁléalar ?licaao?snogfrs Izl“é lgﬁ‘%?mg% 1n hhde cie ttm&/I Il

appr ecma(tles tolav&dqgeammﬁ@&ie@t@an abilictocandsRdedthar-Mpt@ired b elitle@onMRtshmdsnes N
addition to nethod 100, consistent with the teaching of the present

di scl éaican hasrunssssrgsedaccami (F €. pruble FRgnisFeeliae g8 ¥ mepthatvedetnged

recei 0 e Iy
ol 1 T S PR Sriad O b€l Hfhor, g, TYERRIAD e UG, LBNnEANE
cont extbudlflinfglfl&or plan] mmanefaeanpfasilityo Nvaltc&lb&ﬁd/]lap@tdﬁhﬁp fof oritpthaealsy afviwclees

used to create DTCP, DTC s 200 ca ransmt the DICP to ot her
vehi ¢ |Ps§eSHé4nn‘§81?WéY%%;@ttélfﬁ Pff%%@aﬁn @?@Vﬁ%{g’eftﬂiﬁ%@e%%}ldoa& r%lrtréwps:ﬁlf ?f&%de a
vehi clygid, i &idf b atidPedoi@hattanTAJIL SLAEH ik @RtWY 2 %ﬁe@latehtﬁa%% théﬁeexam les
functionality of the vehicle, thereby automatical i npl ementi'ng the DICP
wi t howt datlabascmapweaismbm afnnetneith DITE pevaat DI2 toFpharex dnplleycloppent olecei pt
or cr vehicle interface 224 may, through operative
conneiﬁ@g O Vaflﬁg q(};gt,’pp B@4°0%hi cl e systems (e.g.. propul sion, steering,
braki ng, directional signal, etc.) direct the vehlcle to conformto the

DTCP. [6681]examy @entidned b&VBTmsroanmemsy 2 feestve N DAICBsdf@vasd 012 @id dhyJie¥@Bary
coordinate for at |east 30 seconds or until otherw se approved to proceed,

vehi cldesifadrdatabagce suchuasearbdapd oeatian dgtabasgBp and rayel-aewe éatakasﬁ g3syandénether
th t.
e S ERaRLGE BT A LS AL B AR\ EL R

i |l ustphatied ,rna‘nmryexarrmi cluda, for &ankjgé &iush A&p{dry ahagjﬂthuﬁkndtﬁtdpﬁﬁalh@emory,

2008/ 0243388 to Eguchj et al. While the teachings of the present disclosure
can béngelyr FYrRe%]éli‘RYé‘} 10 e pr %nﬁl.aélygﬂ@%&aﬁg? theggoht EgludEeHFas gy signalso T Those

aut omgieali bﬁe(é?tr\x/(ﬂrajﬁbrecmte the wide variety of techniques that can be used to store DTC

software 212 and other information in physical memory.

[0032] User interface 220 is in operative communication with processor 208 and can be
designed and configured, for example, to communicate traffic control instructions to an operator of a
vehicle needed to comply with a DTCP, thereby obviating an anticipated travel-priority conflict. In

some examples, user interface 220 is a display capable of displaying red, amber, and green lights in
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WO 2012/ 009620PCT/ US2011/ 044157 the vehicle's conduct to the DTCP, those
skilled in the art will appreciate that other nethods of placing vehicle
i nt er f acew@2417009@0muni cati on with rel evant vehi cul ar S¢Stusasi1a8457

avai | abl e. [0035] Vehicle interface 224 can al so provide vehicle data and
information in order to better informsystem 200 in the creation of the

DTCP. r&@on&xaRlagpropaite BEC kighfl fhafkdy Hedhidial tRffVddiBoV@k@edtiots td@adpérdior
vehicle ty accel eration (using an in-vehicle acceleroneter), vehicle

prioriofy Vs;l?lateubat aamnaé@gwﬁ tq infleraviens previdsddyaronventional infrasrichie-based ieaffircp
to pr n

coopen aiane dforsTaBig I SR b GRE AT a8 e BUARES 1 %08t o
el sewpesedddbyt ives intdraet Q30bEa nidbils comhenatioerRy, AGPS udé, NEN0M beGanediyi a

V2V connunlcatlons system 204 to anot her vehicle that has been el ected as a
traf f i(@8cdbrinishicty il lighdrgekericigy Brough thigpedier price! a mobideFengunipations
illusty SG e S

| ocat i oa: Opaar ERyaiehicl QRN bR Rph e oty o YRR Riele
ai r cr alisplayet genedie 1nlefsh1k:lebhsblaba\headsaiﬁmls]ylsy enpiB@ticaror laenoblle@grramenicdtinhs)
vehicle 304 in any of a variety o ch as._ bein tall ed as an

af t er SHCRePT HBGIEE CHMgUNIGHedyy Sﬁmﬁﬁéﬁﬁﬁ ﬁ%W@fé’P&%} %@e%éléygﬂél ?I ed in
the argeyidd that @&31hKHioR%s A rentk@a&MI0S [rOfidit e dEEnfabaa #80e COMBhRF&OME
or all of the conponents of DIC system 200 of FIG 2, those conponents can
be coﬂaalcaﬂedlscb be geddybyop Tenyitem| 200w sdliont iapifrogh en bperttal [@dcdganbef dre may

alternati be s read out rou vehi c 304 ternat Lvel DTC
et ol wenis PR A s BRG R By B b St et Bl atien Pleideros
that Gamhfben ptoREREr 208 HAAfARMYES el adQ8 thd DTCEX amBltghes BY rdlb@nOResra{albn arrOt
shown) of the vehicle. Exanples of nobile devices that can be used for

mobi | degraiped elsgeberp pit thiidisdosyiarnd greonto apppsny e thosegkpleddn el artrul ti nedi a
device, a personal gam ng device, and a tablet personal conputer, among

1 . fai
eampieiilor  TABREm TG ER S SPIR0 st ARRIREPKLER, D oaR o0 SR Al BRe
as weltd 1ra§1etnlaet dmanﬁcthaxm; hmzﬂshtlcmrtd nielodiati0s oensbyenthiithithd eeghicponthaipeaee and

i nter are bove kno in the art, and need. not be expl ai ned
furth SC Jasprer 595 EX%%P 1 @E}ﬁi ‘ﬁe {orescipg {SS“SB’@né’S?Séntts dheeednt  signalsiee Qles and

aspect,ghidies Clb@@%gstbrﬂ JdobGan RuncligR §%]aﬁ§%elﬂn§ﬂ@%nﬁnzwm?%ﬂlsrt§ kiR vAQOI0f

an autonobile 404 containing a system (not shown he present
di scl asdesrib&kanpt esntoft dD‘FEGsyshlecrm ebchlalplecapmbecmmngeimﬁcanl other aettidrpiiede

5, odpbttrdp) PRt SreAthi SR a1 Gh Lo s T BGES e M T8 of

FIG 1 or simlar DCT nethod. FIG 4 is provided to particularly illustrate

vari oygo3ys TE Bpkan i@ tiag@paoRalytih@uded vénigle itbrfadd24 that can interact directly

2012/ 009620PCT/ US2011/ 044157
with the operative functionality of the vehicle, thereby automatically implementing the DTCP

without the cooperation of the vehicle operator. For example, upon receipt or creation of a DTCP,
vehicle interface 224 may, through operative connections to the various vehicle systems (e.g.,
propulsion, steering, braking, directional signal, etc.) direct the vehicle to conform to the DTCP. For
example, if the DTCP requires the vehicle to stop at a given coordinate for at least 30 seconds or
until otherwise approved to proceed, vehicle interface 224 can interact with propulsion and braking
systems of the vehicle in order to conform to the instructions. This operative connection can be
enabled through autonomous driving technology as illustrated, for example, in U.S. Patent
Application Publication No. 2008/0243388 to Eguchi et al. While the teachings of the present

disclosure can be used in concert with this and other related technologies, to automatically conform
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virtual traffic control, specifically a virtual traffic signal that mmcs
a traditional infrastructure-type three-light traffic signal configured to
i npl enentwoan2gpé2onal green, anber, and red phases of wrha/usentineiistycl es.
In one instantiation, a three-light virtual traffic signal 408 is displayed
on a display 412 built into the dashboard 416 of autonobile 404. D splay
412 came RhicléQlofkRIT Be DATTEXickE kiifled ALUGB SR WARADpBRCh &It nhé¥hods of

di spl ayi ng, and/or allow ng users to interact MAF ot her features of

aut o mP}ﬂ/ﬁCImg vehifdhingsfage 2&d Hrlcasymnriggtion antEéeV@@thllmulagy%w@rm aggyRilAIG amrer a
system and/or GPS, anpbng others. In the exanple shown, virtual traffic

si gnal ha S

Sy SnaodR has R 2PER) Pty SR 0BG i RES FRBBREL AR
wi t h tilferihsgstera 28 drathé cadatian géﬂ’Eﬂ]’T@P Eot @craﬁ’{pﬂﬂj aslgisle ikd¢sface@Pdecan provide
partlcularly, FIG 4. illustrates red lig i positi on 408A, as being

i |1 umiVRERCEY, e?ﬁ&ﬁc‘&thiﬁl\f‘gtyﬁ’ﬁaﬁCC?lﬁ‘@tlﬁT@S%“éﬁwVelélci%?lﬁm%ﬂ dieBisleRriuHy ¢ o

I nstrugkyd B YRY iGFRmARES ﬁéﬁ&ramttmﬁe aehm heptes b r&%@do‘?égst@h&he red
phase of the traffic control cycle, neaning that th aut onobi | e shoul d

ei t hernfoongidnoeaa tindpe wed be pedcassst a@ibent;oogepemdwng oirC sdfevat aﬂ%tcocfreathe

t t he t d Wh 408A i
1) oo 20 e s Menfionse it gt s Slselstire AR st e SRYABP P ng + hat
t he cQbrRfRKAHINGa YRINAIMMARASAHNIE Rt LORES Anbeher [leQ@l%]ﬂ‘PM%QHB&Bn' GedlfasRY
additionally or alternatively be outfitted with a heads-up display (HUD)

420 t tetficanpdiagtonmut thargedhwidecreatyigtthg DXiGRal  traffic signal 422 that can be
the sane as virtual traffic signal 408 displayed on built-in display 412.

AS thi&(?stsﬁﬁ' lgd Bplutspgtegﬁﬁ e Vi) lay 3%#4t%ﬁ@%qﬁ§ﬂ%u&lt pICY, é%h_}qb' i§1 %B%h%or

may have e abrli urn o Tonobil e
404 i nohtddeshiudé Blo4usﬁcthml antauafrﬁcbtﬁlestrgcn@bﬁs 408, aﬂré’rzft étur Als rdgso@ubedl-lb.lﬁbweZDTan
turn off trafflc S|%nal 408, or. nat. In this exanp D 420 alsomcludes
di r ectsyemI30Qicgmbe teryated gre valialr 3004 ai %faawvars@%%fnws@} wa apeing dnstyf

syst em,aReardnd %‘H&’\Hlé%ﬂa% aﬂ%ﬁguﬁ?ecﬂﬂ%ﬁ%&t@gge%bt \6Ghd sﬁﬁi%ﬂ“ﬁﬁlﬂeoa@t th 1f Badifb é3' €

interface 224 of DIC system 200 o ough not shown ose
ski | | edleitn ehhisioar when DWerystems&O@rcdntahmtsomn@ﬂ kB of ﬁmwhmoeeﬂtmofabifﬁfmyﬁtem 200

vi rtual fic SI i S i theln region 28. 0039].As an
21 1 er REFIG e thsaPrpansy St g T A ok BT wh G e EisIFs Bourta
432 C%ﬁ‘aybﬁteﬁ{aﬁ%l%b%%féad %u@iﬁﬁiugﬁoﬂ%hféfe 345)16 AlV@ﬂﬁafmelyan[@ §ysRXPH0Y & FIGS 3

docked i'n a corréspondi ng dock 440, which may be an aftermarket feature or

an or icgit nptiorapibp npgrafed anta rengheledesite 568 drat oathes piaessl cobried vericle G04 Her

dashboar d 444 ile 4 3
cu t anriopEoYele St GYSRORE drnditio Y BTl LadRe 180 F B0 pidanay
from guit @B deaikBAS ifdIGHe asmat Elmret GPBana, a pak&an aiultﬁuédm derel, a pdavhae
(e.g., an iPod(r) device available from Apple, Inc.

2012/ GoYEEECTICUSEDA BP B4 pASMaCaprRPYFEs @moeamammomeaylmlbé ASAeH kngayi ta ghose

devi c 0 r vi ce
436 |§kllltﬁéglé)§1%a?t ﬁe?%%%%%gﬁl 2 hemﬁ{; t? PTC?#% systém a %gFg@gE{)%ﬁg ile 404
ei t herwehiclesdOdssd wel( &s e medhq r@et]BiddEﬂfﬁﬁEH(}fahlsfrﬁ(ﬂﬂy@hld’[ thet cedlhynn{categind Vi a
dock 440 havi n%ga sui t abl e connect or anot her enbo iment,. npbil e, deV| ce

436 i tRgPRFt @ VHET MR veHTRoRpdh £hf 2 ap ai%@mtée explemed furfise forghosgskilled in
devi cen308tfe 1o &ecdt@tﬁeﬁ@&tufe@aﬁ@hgeﬁ%eﬁ%,dls% bife 3404 need not have any

components of a DIC system al so expl al ne ove ot her net hods of
comuni cating the DTCP instructions to the operat‘or or directly to the
vehi cl[@0¥ie pddsi ‘Falsleows[a)@&blpmd preseHiled abotenottilegiOfticontalnovgsa PDAKR” be

regul agfseiem%ﬁ(ljtnsgbw}cl)o(gf the p{g) enet\ ’dlsnﬁ)sured Efl)'iampPes of DTC systems that can be implemented in
automobile 404 include, but are not limited to, DTC systems 200 and 300 of FIGS. 2 and 3,
respectively, each of which can be configured to execute method 100 of FIG. 1 or similar DCT

method. FIG. 4 is provided to particularly illustrate various ways of instantiating a particular type of
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FIG 1. As a particular exanple, FIG 5 illustrates a nethod 500 that is a
particul ar enbodi nent of nethod 100 and that can resol ve potenti al

travel - prworzntyoog@nf | i cts at a particul ar potenti al -t ravelrseaniosyrstonf | i ct
zone 600, as depicted in FIGS. 6A - 6D. As will becone apparent from

readi ng on, the steps of nethod 500 need not necessarily be performed in

t he ong@gal &BﬂWbo’h&oﬁ@ﬁEcﬁY@llg@ VeIt YakrR i gla@ St hnimliQQ4AlRRneT inflagrieaite ke
FIGS. 6A - 6D, and also to FIG 5, nethod 500 of FIG 5 begins at step 505

i n whitlkeige-3ight wathir sigpalgfonfighied te En@ongnticonsouibnalguea, agher. 60BRJDHpes &F Hhe
otential -travel prior.i - [ Z . i E nd as
Do BBl RGNl d BhechRDE vBRG i SIRMNIeN, Tl fray@oRRC 2

cont exdispldy 4WR2itafit ed hedlabiidacibdl caef adicdaabsisedd. Displdyi 512e00amp] @r example, an
potential-conf]ict zone 600 is a traditional 4-way intersection that woul d,
i n corvisHIE bghscesenctipsdisplar for diwlayings pad/efallpsying Upett ko igkeEddt sithpatder

infra I C1:S] I : j I B6A, a
e i L e T R A T
pot entandlor GBS hmoig athes. &idthe eXxhaplechewh) dttudaniiic signaladod haderef loghe

08 oPoruiany M kB0 fox camasnso sBe R Gyiiihg midifh rouhst REkr ey Sten hehs
|5 | 0GRLedaReAkAnEAD s Shiheh fAfAn0h: BHIRHEAARAN G PmbR: ERRTHILCHEN

with a DIC system 616 io_c_at ed aboard | ead vehicle 608A of queue 608 to form
part ofustrtesdechlaghtyviehi polsisiob #6984, BT imget worihatedy indicatia tiept piot RRCisgstemont | i ct

aeogr bRy e SEE TS AR lshRi SRTHRR-CalSua R RRE TS B pppnase

ar r anggmntarfi@eoltidl 24 @s, héi Ak a@bhPBil®fhduld StH¥RELRB td £btoY dRtentin
resolving any potential travel-priority conflict and to electing a traffic

coor diste@ped. dependgessert thp steafidhe autompbipatihe dme 26 Bominganaf/red ph&z. MWTAH3] At
step . ] f_le vehij cl. 4 ngd
e R R T L T

exi st icogedpbling AgtinpHages dr@hottdstise.exanpl e, that no pre-existing DICP
instructions are being received, at step 515 (FIG 6A) DICP systens 612 and

616 n eterm ne, using techpi.ques and nmet hods descri be boye, et her a
pot entpiisTr amt9$9blger4({]4yn6%?$$ﬁl il glﬁ%rn%thveﬁb%?ﬂtﬁg?fi BERAINCRES HNEPIBYO.
I'f DTN $lLfthk %l?sg%dan@&l@r gelef McReataDabed ﬂéﬁtl ]{@2 19t LARNhE #me as virtual

travel -priority conflict, each vehicle vvouICd ree to proceed through
pot enttiagfic ggmdl KD8 tisplayed 600uidtnd displayepdatAsttheseadlidied is thepst will rchdilynext

potential -travel -priorityconfljct zone.jt encounter ﬁé er, as j
bvi dorPPEFBIR e ehislcaneivons b et ihsotignaudiolt B8 THS depifed T op
515 Dhtomycbile a4 Gctudep GodhRrtata kil HendINa08, UDRItermiisy h AOEN( @by turn off
travel -priority conflict, nmethod 500 proceeds to step 520.
traffic signal 408, or not. In this example, HUD 420 also includes directional signals 424L and
424R, which can be controlled by the DTC system aboard automobile 404, as described above in
connection with vehicle interface 224 of DTC system 200 of FIG. 2. Although not shown, those
skilled in the art will understand that another possible location for a virtual traffic signal is in the

instrument panel region 428.

[0039] As an alternative to built-in display 412 and HUD 416, a virtual traffic signal 432 can be
displayed on a mobile device 436, which in this example, is docked in a corresponding dock 440,
which may be an aftermarket feature or an original equipment feature secured to or otherwise
connected to the dashboard cover 444 of automobile 404. Mobile device 436 can be any suitable
device that a user can readily remove from dock 440 and carry away from automobile 404, such as a

smart phone, personal multi-media device (e.g., an iPod® device available from Apple, Inc.,
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[ 0044] At step 520, each of DTC systens 612 and 616 begins a two sub-step

el ection process for electing a traffic coordinator, as described above. At
the firstweubtedmweqrp that is step 520, DTC systens 612 amdTaB@ofrfiomds7

candi dat e vehicles by determ ning which vehicles |ead their particul ar
gueues, here queues 604 and 608, of vehicles, here vehicles 604A to 604D,
608A pdriHO8BaliAAR, FONIL LiniheeoRe 520t DS LOTRNAI L. ANt RLGRIAGER

to the second sub-step in the traffic coordi nator election process, that
is, steepiBaBvical36isdp opoBtiverunmysicate itk theddT6 spstermn abeard apfogiobile 404

coor SLnLaLRRRAn 7, TR AFATS oS35, SPENG ARShT e

i s t heosh@s@it IntabothBLembddimBRE hiobile dEvitd 036 g ltdoatenstt® DIEPSten sk cxampleown
in FIG 6B, DIC systens 612, 616 coll aborate to el ect vehicle 608A as the
t r af f ile thegBanichak Bpbiloyferice, A08ahba 63- o thatfehadimes muterasbiictfiduicsd nahlpve

peri odi r D .ot i i . at ps
e R i e b LA O U S
604D NHCHOBBuctidndes thehee@icTlr dirkatbt toahedkhids ashmasiblen FI G 6C, vehi cl es
604A to 604D in queue 604 are instructed to proceed through

potentjal -conflict zone 600, ile vehicles 608A .and. 608B i.n gueu 8. are
oot b7 0 AsitBEHanous ol AT e B AS RIS RE M By B Sehr R B GR et

pot entri@l 1 CABflgaftcul®BRampIOOFIE]. AtillSdt@Rs 24Reth¥d 500 thef 8agARRul® efb&din®Gt of
after broadcasting the DICP for a pre- determned period of tinme, a

syst emathore Yk anddhaticae resptvigipeteDiid tsavst-premdty Gonidigesras apRiticutan potehed tteayel-
traffic coordinator) 4s triggered pregursor..t.o transitioning traffic
coor aisTRareRe Rl e <L JRBRE B FRR RuEr SPLRru Rep AR B RP bl

tine peddtesh dTasethadt SEXeH @dr Btdssari D Hehperformtd Inl the 6fldr Kiktvn @achizoyvan at st ep
545, then DTC system 616 aboard vehicle 608A, depicted in FIGS. 6B and 6C,

renai KYUIVRSNE it i ¢ coordi nator, and that DTC systemreturns to step 535 in
order to rebroadcast the WD 2012/009620PCT/ US2011/ 044157 DTCP. If,

howevgge413t Stl%?ﬁltrgﬂg nR;g? $YGS SR 65, 64 ers&gm SN 5@59?}??{@. % g%zﬁs; aﬁd’ It

ceases ItsS tra oordi nation function, ermts vehicles d
608B ofepdds e whdd, a plorapityocfeedicddsri@dghto 04 BN6GEA ,-a0d HO8B appmactep@ential-travel-

 epeatoHp srdfrtagne SR oAsIRTL G 08I ao mER B AL s el B GOSE e
routi i@ id depilieFloRo0 a thReRif wIRIEMPIBE Y00 LaELPELRSEd Ok dibexdHE, has
expired, then DTC system 616 (again, currently the traffic coordinator)

pr oce@gtential-comélict 360 60 is stteadit®Bal 4-DRCintorsecsinahs vaeldinceresntigred her t he
DTCP instructions pernmt vehicles 608A and.608B. of ue. 608 t.o proceed
Chr ougHOBBRERGER AT Ba e ading e eson ap e Speanicram A he SisBeor dindii At £
vehi clagoGRBidtddan FIGVEA, 4 fiicas 604 potRAY eldties OIMA t604NMRVODD, soubes st eps 545
and 550 are repeated. [0047]1f at preceding step 550 vehicle 608A is

per ni tpRa¢hing pefertéad-conlistigtnefdPe At apteataifonfict, and therefore potential-conflict zone
600, is precipitated by another approaching queue 608 of two vehicles 608 A and 608B, traveling

west.

[0042] A DTC system 612 is located aboard lead vehicle 604A of queue 604 and is in
communication with a DTC system 616 located aboard lead vehicle 608A of queue 608 to form part
of an ad-hoc vehicle-based DTC network surrounding potential-conflict zone 600. In this example,
the two lead vehicles 604A and 608A are geographically closest to the conflict zone. As explained
above, this arrangement facilitates the communication of information relevant to resolving any

potential travel-priority conflict and to electing a traffic coordinator, as described above.
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zone 600, then DTIC system 616 proceeds to step 555, at which the system
determ nes whether a DICP is still needed to facilitate resolution of a
pot ent i alworaw2slosgoi ority conflict. If no DTCP is requi PEl/BR0IS0ASHE55,
vehi cl es 608A and 608B of queue 608 proceed until the next potenti al
travel -priority conflict is anticipated at potential-conflict zone 600 by
anot hgpo43]- hocwehi TlloeplrassaeRRIOWR akd 61616 BRY vésbas04 0 8nd 6B D rEHBESyehf,
step 505. If a DTCP is still required at step 555, at step 560 DIC system
616 i gaeh daterayneybetherit (sap¢aiyiag prsHurienyof an gXtShng RECP: dvermpg; Barithiy

confli n ansf t hat
vehi cl’ %ng% &ila{lgo e e?(cst%lelg @-F]I%Pémcg%qs %%ﬁ’rre ©tFa &9 | cpsgé 9@ %l‘l{] &&) DIT icle
608A, spgrtetﬁeeﬁx arumm ndsceaettalrrﬁmaglstdgee@rnapes Sncahleﬂlbﬂpdéi,@ﬁbe({ MS]mIf&her a
foregoi ng steps. assune that, at step 510, no eX|st|n% DICP i s being

executhelential traystBretity|copidict ¢xists 1&%@@@&%@?%@ REP hHEPBooYHeBe @b?d@ul ¢l$
step nes
at ot o up R ere oo US| oA Eh VO R RRATbe e R0l )
conflkmbsgapmpmmeﬂbhﬂktmnmﬁmbehdnmn@eﬁmm:dthemwphmwhysmembmmndeedelpnmmwep
565, at ich the reeX| ing DTICP is fo DIC systens 612 and 616
in quéd B%Pzileéh?fc Bersy Ztoﬁl@g‘?‘i gelsyvidept %‘P‘é‘d ‘BG}WCPH%%*} % AR PRIgPRICE AT
coor dipjgt $ R%if Bl e s Y 5 BTCASL@MTIENE SndVB1 G Bet@RGnOfhabRHES 1B EnAA1 (BRI Widritybe
permitted to pass through’travel-priority-conflict zone 600 first. Assdm ng
t hat, casflichovathad S0 p@Eocegd; tor hep II0C system pernits queue 604 to pass through
conflict zone 600 at step 570, the queue can proceed until restarting the
proce t ste t a LiQri.t onfli gt z

Pt T 360 RRDsant T Shlerly PRy b Brabla BT b ibn SRNIon R B
syst erfblﬁelé’ctﬂig)é tﬁdfflch%ordﬁlawﬂﬁastdhﬁ:rﬂaéﬁﬁf)(bxfé. @qahelﬁfsatutpgtep,aha&,ls §iep 520, DT st ep
575. If, at step 575, DIC s ]{d;éstemV\D 2012/ 009620PCT/ US2011/ 044157 612 does
not a§§ttﬁes 6 Feand Glerfiind ewdidatenshichi tysleterminiag whish velisiesdsaddheir particelast ep
565. t t n
Col e, VR ik Bl Bo HEGYEE FROLE rERATHRAS %?ﬁf\t@%ot'aié%gﬁﬁ?@@%%ﬁ%b@
deci S|compmmmgts&p 5868, de€aystbad 6&1)91@61({ ﬁlﬁd&h\t&tﬂeesetdﬁei pbetegdinniy exé@iopl es

descri be scenarios involvin onI vehi cl e ni ca
ot her C89‘2§1H19FQ$§56‘&&H“ RICESS BT e ¥ %%R ?ﬁ% %Wfq WS&B%@ Zragd %Bgﬁbt tratfic”
t her e%oﬁﬂﬁ%r'ﬂﬂ%daéépé fanes o@ffa&&@‘di%kud%d %dv%)’m@ﬁ’tﬁf r%p(ﬁémgﬂﬁ wﬁuﬂ%‘i’t@ LeRMLE

area and optim zation of traffic flow In sone exa s can be
appl i ¢k Yﬁdnlﬁmﬁ(l‘LAOOt@@‘L@pp@&k,éﬁnﬂ(ﬁ@QB 1$ theflaSestTo tltcoemaectmn? (pliominsthest B> a

AR o PR et SRR A B Y Zf%@‘f%z%é iagand @

112A, trh#2Behd@in@oPTOTERSteM 1 bf V@hﬁ:fe%()%% tRén drhbite LT eh@ﬂlcgl@ﬁﬁ:b?o%@cas@’h
i ntersecti on-based conmuni cati on devi ce/ sensor 4, and a central

coor dilhEeRfo atbghen proxiniate eshaglen at stegeied@and/Pip. dndhiy ezanapla, bpmmatzcynblclmo
and perd AENGR BY0RKRIn ARRCTUREAISIRATR RIS BT SX B B (L0F.A0d, 716
in or eret egln reso |0n of a rav -priori ycon? Yy €S |s?1|ng

a DTCiB04A%0d0s$Dlih t}@dlem@\aﬁs inb @G togprsased throigtagtdédtiapdokflict iuﬁe laoevwmw |y
descri bed exanpl es, present exanple is an extension of th

above-vgbistes 8 aﬁééﬂ%‘ééﬂ aweégﬁ aF?dtlSt&tﬂt%Fl tpdestapged s rhiglss Q%“tf 1019¢® on a
confli ?cwé?ﬁﬁo@%ﬂﬁ@?geh&ﬁm%ﬂﬂﬁtgﬁﬁ'S but also optimze traffic flow over a
geogr&b I'c ared containing nmany acfual, anticipated, or potential travel
priority conflicts. In this exanple, i ntersect i on-based cormmuni cati on

devi cdd@isor Atatpce, with oefareBIQodyiSt 6@saff) ®readdasting theyDHEBOCL pig-

traffic-rel ated rmation or.b rovidin nde ute nf or mati on,
L S uBienBtren el e S et R mepghip T gp | 6 SRR it Aecked ™
COMMURiERE ESHRdiARbPAS &igherarak gt APRY & (Ml dat Ngarhe 26801 NABoRRKhSEIEAS sten
anong others), or through information collected directly using techni'ques

wel | lofienwtheiovehists df g pre-eldterminef éimgrperiod ﬂiaen@tee@ptr@ha@a%%" CEaosrptilhregaired s

deV|ce sens an e th re S ne 720.
o eSS TR R Al DA P B0 i ROR RS e P L G B 9 55

shown remging €@ teiffi@cdbiiindiongind 3at DNQ syfshs etk td Q€b 535 inhedartd r@lﬂrbddcast the
appreci ate that the sensor can be nounted on any conveni ent surface or

structure, including on signposts, in belowstreet |evel structures, and so
forth. This information can then be ci?nunicated usi ng any comruni cati on
met hod known to those skilled in the , including both wired and w rel ess
techni ques, to central coordinator 728.



[ 0051] Central coordi nator 728, having been provided w th anal ogous
information fromother travel-priority conflict zones over a geographic
area contwpreorgpogs2pl ural ity of such zones, can provi de WOT/US2011/044157

2012/ 009620PCT/ US2011/ 044157 intersection-based comuni cati on devi ce/ sensor
724 with, for exanple, recomended directions for sone or all of the DTCP.

These rrRCRNTERSAdeR 6 stepB44 DAT HRteaPHTHMt&GATIRG thit@N D TR ISk ithasedits
conmmuni cati on devi ce/ sensor 724 to DIC systens 708 and 716 Usi ng the

t echnitifescopidinpanivaeiq end parglisy vakistes 0@ andP8H ef swnue 608 atpredeed through
coor di %&%851 %o%%lc‘%% U8 111%1&1&?{&7%%1@0@%%{1? g&@?n% ’&%tthr%f‘lo?gxes%nﬁf Qg 50

i nfor oin ecl sl on OCess, 8ut t he
centraﬁmﬁaomdwpaOﬁr can al so dictate instructions to DTC systens, thereby
centralizing coordination of traffic flow. Regardless of the degree of
influ38@§gcentral coordi nator 728 exerci ses over one or. nore DIC sy stg ,

S

met ho cri BEETHEVEYHO thiningaedidely Arered g rarEs Hiit Web R4Q therPreysieahie
SCADA dﬁlﬁ oMifSOfMY DAY AR exgﬁed Q@énanfeqyrtémtm@rr dgair? rcuHEltﬁy the wafricentral i zed

deci si king systenms as used in Po Smart Gid
syste rtr:sordﬂrﬁt@fﬁ)?]arqqecais spetep 55C Andtopl DHEMTOhystdm 1€ Ketmphiass whcthclahe DTCP

coordi.nat oy. 728 C D st era Syst e f a
cont r ditaghiod et fiies 8858 fnd 6 oL it D S B uRh g tn YRR

i nt er $8Rd HGN- @msﬁmm 83BN p &Rl RRUIEOTEN t0/t8dvel ol I pkidRihi-Qdhrtidtat for
nor t hbound vehicles, the preferred travel option is to elither continue

traveﬂpn©6ﬂbﬁMﬂM@ﬂﬁé46ﬂndﬁﬁ%ammgnﬁﬁwkthrn a provi ded number of bl ocks (or
at a specific provided street). This then centrally coordinates traffic

fl ow on f e .
avai | A07E, o A REBs A B A geR b AP RU FEpro AR Bl Eh Bbee Rl MRt
disclQsed6@bdxmlanﬁsyﬂhn$M6@k&damno&&@SaSQﬂwﬂﬁﬂy&mgyﬂmﬁmkﬁgmnwkhmmmhfabe
under st ood. by those skilled in the art that various changes, om ssions and

addi t iOHsP iafillpsedadde fralitatsaesahpiarfiapasgiial rr@érprlyﬂaf opflisgelf nedp BER is

th WO
;“012?3& I%I%g%%%%gz ) f‘%ﬁ‘é:geg‘léggﬂ'ahh%oé‘@@f §EAR%0R prdddEd RAASENhext PYRALAIGRvel-

priority conflict is anticipated at potential-conflict zone 600 by another ad-hoc vehicle-based
network, thereby restarting the process at step 505. If a DTCP is still required at step 555, at step
560 DTC system 616 identifies another vehicle participating in the travel-priority conflict, and
transfers the DTCP, and traffic coordination duties, to that vehicle. Now, as depicted in FIG. 6D,

former traffic coordinator, vehicle 608 A, proceeds until restarting the process at step 505.

[0048] The foregoing steps assume that, at step 510, no existing DTCP is being executed for
potential-conflict zone 600 before method 500 proceeded to step 515. However, if a DTC system,
for example DTC system 612, determines at step 510 that a preexisting DTCP is resolving potential
travel-priority conflicts at potential-conflict zone 600, then the system proceeds to step 565, at which
the preexisting DTCP is followed by DTC systems 612 and 616 in queues 604 and 608, respectively.
At step 570 the preexisting traffic coordinating DTC system determines which one of queues 604 or
608 will be permitted to pass through travel-priority-conflict zone 600 first. Assuming that, as
shown in FIG. 6C, the DTC system permits queue 604 to pass through conflict zone 600 at step 570,
the queue can proceed until restarting the process at step 505 at a different travel-priority conflict
zone. However, if at step 570 queue 604 is not permitted to proceed through the zone, DTC system
612 may either assume the traffic coordination role, or not, at step 575. If, at step 575, DTC system
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What is claimed is: 1. A nmethod of coordinating vehicular traffic proximate
to a potential travel-priority conflict zone, conprising: comrunicating
with at Iwesbizmes2dynam ¢ traffic control system | ocat e@Corushaalod+1a7 vehi cl e
proximate to the potential travel-priority conflict zone so as to establish
a dynamc traffic control plan for avoiding a travel-priority conflict in

the pafierbbahottabane th trhid dovrdiRitonirle, #eR e sFREMGORITEY B atp BB WIL, Bt dt61857,
| east one dynamic traffic control systemvia said conmmunicating to elect a

dynamleT¢ pystem 6 12 densrassures thadraffic eqppdination relso e izg wistevepioededs feyppnll. oneé
for tgtrm%% ér?(s{éﬁ?ﬁ@d%%m&xgpmﬁg ycf%?éﬂb%d a{)gffl c control plan. 2. A nethod

accordi ng erel'n said commini catlng i ncl udes using a

vehi cl e-tovehi cl e comuni cati on system 3. A nethod according to claim 2,
wher ei[@0494i d O¥hihgtha prehdiok exiropieelesclibe ey ioadlving aajisdient vetdtlades usi ng
a dedlcated short-range conmuni cati on tocol. 4. A method according to

cl ai mvshiclgropunynicatiog, ?fg?rrf‘d‘aﬁlpbfé 5P plgo f-ft??‘%ﬂé‘rﬁoe}néu%%ﬁ%‘?ﬂ A IR FHHRkRIaRsR

i ncl UQﬁéreWéd&Bhﬁ‘%H\gP ke P TR tp%hbpéb%ﬂ‘i’&é’ rg%HQPAQ)%%rJa 3o Hﬁuié%h o6t e by

a user according to cllaim1 er egin’'s COITITUI’I cating
i ncl udesfiaBowg In fena¢xadngdsst tlmmemd:}em@ph@d tor&ﬁzirt €1ty@ppluaahosw§n&6a% sgenario

trans r to facilitat le-to- veh ti dt

o o BBt b sy ks o it it i, BRI bl e i 3P
6. A RpiBado8Cedhdgudue 7gb aF Rerlclef, %iehﬁauaﬁg%hl%le@mmemy ziﬂ@lga BMC system
instruction fromthe dynamni c traffic control plan to an operator of a

vehi cl7d0. Ftravgl-praphydoatlsd rzmenZ?rOr, an giterpaption- bamcgrmmgmzﬂwp rdeglée{wﬁgr THe and

Lgﬁt r %Ccteht? clogrcdlnya(aor%ﬁl L t J LN ptleh Et\luleﬁlesst’fou (|19T2 2th z?ppg(l)ascgl e J?fb and per%o(r)mt he
the previously described methods using DTC systems 708 and 716 in order to begin resolution of a

travel-priority conflict by establishing a DTCP, as described above.

[0050] However, in addition to the previously described examples, the present example is an
extension of the above-described methods and can not only resolve priority conflicts on a conflict
zone by conflict zone basis, but also optimize traffic flow over a geographic area containing many
actual, anticipated, or potential travel priority conflicts. In this example, intersection-based
communication device/sensor 724 can inform DTC systems 708 and 716 by providing traffic-related
information or by providing recommended route information, as supplied by central coordinator 728.
For example, either through communication methods described above (including beaconing and
Geocasting, among others), or through information collected directly using techniques well known to
those skilled in the art, intersection-based communication device/sensor 724 can gauge the degree of
congestion proximate to zone 720. In this example, intersection-based communication
device/sensor 724 is shown mounted on a building 732, but those skilled in the art will appreciate
that the sensor can be mounted on any convenient surface or structure, including on signposts, in
below-street level structures, and so forth. This information can then be communicated using any
communication method known to those skilled in the art, including both wired and wireless

techniques, to central coordinator 728.

[0051] Central coordinator 728, having been provided with analogous information from other

travel-priority conflict zones over a geographic area containing a plurality of such zones, can provide
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8. A nethod according to claim®6, wherein said presenting the instruction
i ncl udes di splaying the instruction on a heads-up display. 9. A nethod
accor di ngvoaolmpezn6, wherein said presenting the instrgcriuseolitnediates

di splaying the instruction on a nobile conmuni cati ons device. WO

2012/ 009620PCT/ US2011/ 044157 10. A nethod according to claim®6, wherein

sai d phesesidnhstderhmshichEdn @Fidenehddl g4 diidPfarkngpie, étbrhihdhddd dfebti6ns for
signal. 11. A nethod according to claim 10, wherein said displaying the

vi rt uabme sl o thedht¢BI Thesg rﬁ@ﬂomm@d@a% Qansr,lpﬂndgﬂ Q@glraumw@djﬁomtln@fswm i ght.
12. Abg?ed 1 rl%]?n(igatgl VLCQ/S(%I{SQ s%rﬂs 7 gldd7 1%5) Pug tecﬁ| 1qﬁ/és nldal

traffic con I'nc sp ay ng a travel -dir I ona di"Cat or .

13. Ammhdstmq)raamhddd@gnb@ cfhﬁﬂhﬂnﬁoremtrell dmoﬁcanaiorpi‘mmds@glfbm&tum@bllm@d
i ncl udes pr esenting the instruction as an audi bI e instruction. 14. A nethod
accor dchgly & ewoaidm informgfiqrgr @Bﬁﬁwtgmﬁg inferm s decisinn Baking-Rretest byt the

proce

accor ?I%alicgocﬁm m %QIS\%\EEC}%?%{%ES% d}num ng t {%MS {)oar f)?%a?lems@ Cfrlllgﬂq!ll(}(ri‘eosf
usi ng taffir Bees Repgardkeds afathedegree eﬁmﬂbéncshemgaltcherdd;m&me eke@fsts avezont pol

pl an and/ %&ac' | i tat| est shi n(gqnt he d(lyfnam c traffic cantrol plan. 16.
A et ABYC Pty 15 zﬂeﬁﬁ ed 6t IS TGP GEP R Y G UChOB S S

proc e%@iDﬁl%h&?@ﬁo@@bn%D Bﬁcgﬂﬁtﬁd\chﬁlsﬁﬁatné@r'o%r tig Qypamea dE&%BBlrﬁal&&g‘t rol
plan and/or facilitate establishing the dynamc traffic control plan Wth

at | eagtteones wiecden Pdyeu@iid, Imat City oc Sniartdbiiésysteamsd desi gned and confi gured
to performat |east one other vehi cular function unrelated to establishing

or f a(ﬂ)(HZt] ati 8 a%gécafbcl: ICI’%QO(HQIC E\f tHPé %%zrlrr]np et L& r];,lf Soof mat{)f) J7280(Iw6}11ch can be a
SCADA system or an Operating System of a central coordinator in a Smart City context) can
communicate to intersection-based communication device/sensor 724 the information that for
northbound vehicles, the preferred travel option is to either continue traveling northbound or turn
right within a provided number of blocks (or at a specific provided street). This then centrally
coordinates traffic flow based on information available to the central coordinator and not available to

an individual vehicle.

[0053] Exemplary embodiments have been disclosed above and illustrated in the accompanying
drawings. It will be understood by those skilled in the art that various changes, omissions and
additions may be made to that which is specifically disclosed herein without departing from the

spirit and scope of the present invention.
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17. A method according to claim1, wherein said establishing the dynam c
traffic control plan includes using a travel-route database to informthe
dynam c tweafbi2ooe@nt rol plan as to route-specific condi PCONS2011844187 et hod
according to claim 17, further conprising using vehicle-beaconing to
anticipate a travel-priority conflict by determining a | ocation of at |east
one vabh&li€clhimddie context of the route-specific conditions. 19. A nethod
according to claim1l1, further conprising using data conmuni cated by the at

| east jong AHRGIDLCcdotdhdti g eRIMIR kraf¥ ST B Mlafe doBChdtddial a kI LHRBllyS Akt LO%:,
dynamic traffic control plan, the data including vehicle l'ocation. WO

2012/ 009620RG1d:S2011/ 044157 20. A nethod according to claim 1, wherein
sai d coordinating.includes el ecting a tenmporary coordinator vehicle.hased
on pr oxi g npaa BulahEedonE ox0Ene s ET reol shiim (e Ga da-0o5e! i oo
accor di ng t Qrekigiaea tb,thé Fét%ﬁk@dl @ Q&R oPit N BorfFREIPSRE S@hd 3G stablidh AdERREE Bhffic
coordi nator, the central coordinator providing traffic information to the

at | east onecotirabpie farpaeiding c@amel-griogiysoaftics o s ppignfigrtravel phigrity comfline

devel opment of .the dynamic traffic control plan. 22. A method according to

claim 21, wherein said conmunicating with a central coordinator is

facilitat edordbiatigy aiithithd &r&8ebnOdynaasedaffio oG IGatte@n/igderd cemarniating ©3. A
met hod according to claim22, wherein said comuni cating includes providing
traffic infdileriRidyRINIS e exHEollsr achisMPRdY 6pordpator xehjgledewpontiblsriar ng t o

claim1l, \/\/net 'Q Si g) 1o -t‘ﬁé"d- k@ﬁ%ﬁ’éj tlof ﬁhvi ng instructions froma
central coorg@haﬁao?% toge mgruc%’]lghglrl]ls used yotﬁe t enporary coordi nator as
at least a portion of the dynamc traffic control plan.

2. A method according to claim 1, wherein said communicating includes using a vehicle-to-

vehicle communication system.

3. A method according to claim 2, wherein said using a vehicle-to-vehicle communication system

includes using a dedicated short-range communication protocol.

4. A method according to claim 2, wherein said using a vehicle-to-vehicle communication system

includes using a mobile communications device removable from the vehicle by a user.

5. A method according to claim 1, wherein said communicating includes using the at least one
dynamic traffic control system as a transponder to facilitate vehicle-to-vehicle communication

beyond the as-designed operating range of a vehicle-to-vehicle communication system.

6. A method according to claim 1, further comprising presenting an instruction from the dynamic

traffic control plan to an operator of a vehicle.

7. A method according to claim 6, wherein said presenting the instruction includes displaying the

instruction on a display built into the vehicle.

8. A method according to claim 6, wherein said presenting the instruction includes displaying the

instruction on a heads-up display.

9. A method according to claim 6, wherein said presenting the instruction includes displaying the

instruction on a mobile communications device.
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25. A machi ne-readabl e storage nedi um cont ai ni ng nmachi ne- execut abl e
instructions for perform ng a nmethod of coordinating vehicular traffic

pr oxi mat evoaor/qoed2ent i al travel -priority conflict zone, PERIU$2011/044157

machi ne- execut abl e i nstructions conprising: a first set of

machi ne- execut abl e instructions for conmunicating wwth at | east one dynamc

traffijQ, contekd aysdfim th Qfadth &l whBreRPa HpRsah@iRk ¢hein it ioT Bl @ude dispRiying a
potential travel-priority conflict zone so as to establish a dynam c

traffic coiealdaffi agnal.or avoiding a travel -priority conflict in the
potential travel-priority conflict zone; and a second set of

machi ng- e NSt E 1 QRS . C I | - . ne
B e L L L I
traffic dodtdsldigilayasg avirenpwaféic Yightoor di nat or vehi cl e responsi bl e for

tenporarily coordinating the dynamc traffic control plan. 26. A

machi ne-r eadgbl e storage pedi um accor di to .claim 25, rein said first
set oﬁsnﬁ% RIS tnglp éﬂ‘i?rﬁ_slbr YY@ETF{SW&“{] Henlis ﬁw_eﬁwér\-'gﬁtf@mraﬁ%nal
'”S”UCt'iﬁélﬁdésQﬁsg‘%ﬁ a Bav@RiiSt®naPmyRAIcE! € communi cation system WO
2012/ 009620PCT/ US20117 044157 27. A machi ne-readabl e storage nedi um

according to claim 26, wherein said machi ne-executable instructions for

usi ng 1BheA mgHiad) ascerdingdpckaia 6c phpigHi wad Pispritiag sisémrtionsiingledes presenting the
nachine-qx&ﬁgﬁgghem{Q%ﬁ&gé%ioa%n{or using a dedicated short-range

conmuni cat i on pr o ocol”. SR EChi ne- r eadabl e storage nedi um according to
claim 26, wherein said nmachi ne-executable instructions for using a

vehi cllég: Aanatréd adcerdimgmoLutaiaal, ifotiser sySipesing nsing de 9ntvakd-ndridx prict bl ©
instructions for using a nobile comruni cati ons device renovable fromthe
vehi cl e gablish ggrdynamic traffig cpntid Plaladabl e st orage medi um according to claim
25, wherein said first set of machi ne-executable instructions includes

machi ne: RW&H&@Qc@r&iﬁ?H&ﬁH POSVHeRYD Y8d dn} e cﬁltbda%@ﬁfoc%gr Hynas Ssitd affic
control systemas a transponder to facilitate vehicle-to-vehicle

communi cporessoltedeatidith estalslistiowi thndyhaope traffiongpntrahpjen efid/ar facilitating
vehi cl e-t o-vehi cl.e communj cation system 30. A nachine-readabl e storage
Y S Rg M SRR B Bl

nedi um at - conmpri si ng machi ne- execut abl e
instructions for presenting an instruction fromthe dynamc traffic control

pl an t16. Am&ahed aicordifd toaclmehi, @hfher comprising using an on-board processor designed and
configured to establish the dynamic traffic control plan and/or facilitate establishing the dynamic
traffic control plan with at least one other dynamic traffic controller, and designed and
configured to perform at least one other vehicular function unrelated to establishing or

facilitating establishing the dynamic traffic control plan.

17. A method according to claim 1, wherein said establishing the dynamic traffic control plan
includes using a travel-route database to inform the dynamic traffic control plan as to route-

specific conditions.

18. A method according to claim 17, further comprising using vehicle-beaconing to anticipate a
travel-priority conflict by determining a location of at least one vehicle in the context of the

route-specific conditions.

19. A method according to claim 1, further comprising using data communicated by the at least one
dynamic traffic control system to facilitate establishing the dynamic traffic control plan, the data

including vehicle location.
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31. A machi ne-readabl e storage nmedi um according to claim30, wherein said
machi ne- execut abl e instructions for presenting the instruction includes
machi ne- execot2zlob@oi nst ructi ons for displayi ng the instPaEitiseniomiar di spl ay
built into the vehicle. 32. A machi ne-readabl e storage nmedi um according to
cl aim 30, wherein said machi ne-executable instructions for presenting the

I nst r ot AGReth&EhdédREN AiRet, exReh el RobrafiatiHE rlchites EREtikH SRy t he
instruction on a heads-up display. 33. A machi ne-readabl e storage nedi um

accor di ngparédingtopvehide basgd@ndirexigaiydo thedivtensiabitenelrpeibliey qonliat gend. ons f or
presenting the instruction includes machi ne-executabl e instructions for

di spl ayi ' - [ 0 ' . ' j [

rmoni oA b LSRR A e G O i coE WA i orthatr,
machi ne- g eenttAlkberdimsirpuatidiag sraffor inforaadon tonthe tihleast vat dyetnio rrafficctantes
machi ne- executabl e instructions for displaying a virtual traffic signal.
35. A mathieHbsq Bdaduither ditgrm %akoa%eatc%fdﬁﬁflﬁ&mlstreffgﬁ 542l Plaher ei n sai d
machi ne- execut abl e instructions for displaying the virtual traffic control

si gnalyoi RGh&AES B @nﬂﬁﬁﬁyﬁ%@kﬁﬁﬁQﬁ&E&&hﬁﬁﬂﬁﬁ%%&nﬁh%ﬁh@M%G&ﬁﬂw&hﬁ&Ua
traffic light. WO 2 2/009620PCT/U82011IQ44152 . A machi ne-readabl e
st or age freditated agepanintgysactonibasah @mmwhention Wegia¢/senyac hi ne- execut abl e
instructions for displaying the virtual traffic control signal includes

machi ng- ex ble jnstructions.for di-splayin tr L-directi |
ol cavor s RBBFLATEL O Rkl ShaBLRHLAR L RS AL RN PIRL, o
wher ei n m@brehafivg b mecextet dbaldimtdrnst ructi ons for presenting instructions

i ncl udes nachi ne-executabl e instructions for presenting the instruction as
an audi bl e i pstructj on. machi ne-r eadabl e storage nmedji um according to

38. A ,
cl ai m’257 MFHBrEIGrOSERSCAUBNY YKCIBFAfEERTHEIELBE INCBIFE RSB TUSHENS
| net udesrBRCNERNBRHAAOL fhel (AShIHGh] 8 bl Ohe tAIpBE-RcbdidttRlor hOW! €, IAL abase

to informthe dynamc traffic contro as to route-specific conditions.
portion of the dynamic traffic control plan.

25. A machine-readable storage medium containing machine-executable instructions for performing
a method of coordinating vehicular traffic proximate to a potential travel-priority conflict zone,
said machine-executable instructions comprising:

a first set of machine-executable instructions for communicating with at least one dynamic
traffic control system located on-board a vehicle proximate to the potential travel-priority
conflict zone so as to establish a dynamic traffic control plan for avoiding a travel-priority
conflict in the potential travel-priority conflict zone; and

a second set of machine-executable instructions for coordinating with the at least one dynamic
traffic control system via said communicating to elect a dynamic traffic controller as a
temporary coordinator vehicle responsible for temporarily coordinating the dynamic traffic

control plan.

26. A machine-readable storage medium according to claim 25, wherein said first set of machine-
executable instructions includes machine-executable instructions for using a vehicle-to-vehicle

communication system.

23



39. A machi ne-readabl e storage nmedi um according to claim 38, further

conpri sing machi ne-executabl e instructions for using vehicl e-beaconing to
anti ci patwoaotwvmy@b-priority conflict by determ ning a lPotaiSz@an/oefisat | east
one vehicle in the context of the route-specific conditions. 40. A
machi ne-r eadabl e storage nmedi um according to claim?25, further conprising
machi ng- %ﬁﬁ@ﬁl@@r&a(ﬁaﬂﬁtsfdi%d BEEuhQiccdtdinddo ARl 26 OWHMBINCAlEHadhind R cadableeast
one dynamic traffic contro stemto facilitate establishing the dynamc
traffic d@ﬁﬂmpn%ﬁoansmg He \@htc -fonegthigde mnwmcm@ﬂsassﬁamulmiudmnac)une-

machi ne- r&adalhe; RILARE (TRM T ASROIH A0 &l R EReadd]STERISa d first
set of macChine-execu e ins ions itnclu Machi he- execut abl e
instructions for electing a tenporary coordlnator vehi cl e based on

pr oxi gt yA hachihe-rexatible tstorhget mediem-apedrdinigity caan2b] wherzmrvaid d2chik-executable
machi ne-r eadahl e storage medj um according to claim25, further conprising a
set of meﬁnﬁ@%&f@&uﬁl%ﬁaﬂiﬂﬁ@ttf) J@%licmmrwm%}?ﬁﬁ SYSeIR inelpdss machinggxequigble

coordi natlf%{truchl?ﬁs ﬁ?ﬂélﬁgh nfddAe ‘éb&ﬁ{u‘ﬂica%l?svd&idégeﬂ&@afbflé Frofn%@ LOmLE ‘B? "u‘éelI he

at | east one dynamc t fic control systemso as to further info

devel opment of the dynamc traffic control plan. 43. A machine- readable
st orag®. néediaghmgmadabﬂie IStprage m¢<aimm agoordinigde elarm £4i wheretn @fd first set of machine-
machi ne- execy bl e | struc

f D h a
Coor i natsrotitr UneRaThS MR Fr Be GRFIE Rt kel RirgiPb fideast one

devi ce/ sefyaghid t@afflél@bﬂttdl 3y ferh RE 2 CARNTPOHRHERD ifRGlitad@ehicle-to-vehicle communication
2012/ 009620PCT/ US2011/ 044157 44. A machi ne-readabl e storage nedi um

accor di ndeyondthaiamdaggnagnpeiting sa12g of pvshicledo-whickedmmaniexin iy e
instructions includes instructions for providing traffic information to the

centr %?5%’%Qhﬂé‘&é’a[dabl%%ﬁrf%e’?ﬁ&d]ﬁ&% cﬁng{é’z% b%la%rh%aﬂlgtgﬁgai;%sr e to

cl ai ereln sal t set of ne- execut ctions

i ncl udes exeasablé ingtriictione for predenticg aroimstretom feons et dyahmaowafic kattos] pldnhte an
travel |nstruct|ons used by the tenporary coordinator to further establish
t he dynarfiPErfGrf fjveh @%htrol pl an. 46. A system for coordinating vehicul ar
traffic proximate to a potential travel-priority conflict zone, the system

conpr i33i NYmaghineMeRhBle sRTrYRN & BmGRAI R 8 L1ad S0S¥ AL said machine-executable
instructions for presenting the instruction includes machine-executable instructions for

displaying the instruction on a display built into the vehicle.

32. A machine-readable storage medium according to claim 30, wherein said machine-executable
instructions for presenting the instruction includes machine-executable instructions for

displaying the instruction on a heads-up display.

33. A machine-readable storage medium according to claim 30, wherein said machine-executable
instructions for presenting the instruction includes machine-executable instructions for

displaying the instruction on a mobile communications device.

34. A machine-readable storage medium according to claim 30, wherein said machine-executable
instructions for presenting the instruction includes machine-executable instructions for

displaying a virtual traffic signal.

35. A machine-readable storage medium according to claim 34, wherein said machine-executable
instructions for displaying the virtual traffic control signal includes machine-executable

instructions for displaying a virtual traffic light.
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a processor in operative conmunication with said vehicle-to-vehicle

communi cation systenm and nenory in operative comrunication with said

pr ocessorwoaixbop@enory cont ai ni ng machi ne- execut abl e i ngCTOISRI10/08415DF
execution by said processor and conprising: a first set of

machi ne- execut abl e instructions for conmunicating wwth at | east one dynamc

traf fi3g, cOMacRine S¥RMBINstRER! BEHiIOM-REsHIhgdo ¥RIYh QUewRERHI JARE @adiEnd B&cutable
pot enti al travelsbnprl ority conflict zone so as to establish a dynamc

traf fic dbrtucopnyploadispleyingyis virthgl taaffie gomtrol signakinelypdesonsghineexegqutable

pot enti al. -priority canfljet z ;oan second set of

machi ne- élﬁéet{éugpgésl erfiﬁéf[a%lgtaﬂ%ﬁgf'?%?C%@g%rnc@ﬁ%?ﬁng with the at | east one
dynamic traffic control systemvia said communicating to elect a dynam c
t r af f i30. contacbink-ecadableatdregpoedinm acomttignatim\B8hwhéreinrsarixaachifd-exckatable
tenporarily caoordjnating the dynamc traffic control plan. 47. A system
accor di ng"ttBICHPRS 19r BEssenfRgiRitiicd e s nGAufTsenaehing-qreRiiable IRgMALINSIat Pisprating

system i ngl ydesctndedh Gatiel inhiAldtioh @ange communi cation system 48. A system
according to claim46, wherein said dynamc traffic controller includes at

| east one nobile conmuni cations device. 49. A system according to claim 46,
wher ei3g. danathpreacadabby storagelmeiligneatcardincoriimide dvhereibenid pecopd setitof yechine-

comuni cati on, exclusj.vel.y with said dynamc.traffic controller. WO

2012/ 009636 B FUSSHE iU HdC T NitesRPRRDIE L Pt BRURET U roWRer ei n
sai d progasseé td infdteisthe Beehndio Urabfddn@dl Fidn aotEBhRIpesific thbdidymam ¢ traffic
control plan and/or facilitate establishing the dynamc traffic control

plan with at | east one other dynamc traffic contraoller and configured to
per f ot Atmachigtreatible dofiageiMefivpureeTdbne @rildmatde futhst eananting Aiaaky ey

faci I'it al)ag6R4ARCEMN W Bgﬁg gémagjb%aéo'hﬂfgftl) %nﬁaﬁﬁtggltrag‘lal%}iority conflict by

determining a location of at least one vehicle in the context of the route-specific conditions.

40. A machine-readable storage medium according to claim 25, further comprising machine-
executable instructions for using data communicated by the at least one dynamic traffic control
system to facilitate establishing the dynamic traffic control plan, the data including vehicle

location.

41. A machine-readable storage medium according to claim 25, wherein said first set of machine-
executable instructions includes machine-executable instructions for electing a temporary

coordinator vehicle based on proximity to the potential travel-priority conflict zone.

42. A machine-readable storage medium according to claim 25, further comprising a set of machine-
executable instructions for communicating with a central coordinator, the central coordinator
providing traffic information to the at least one dynamic traffic control system so as to further

inform the development of the dynamic traffic control plan.

43. A machine-readable storage medium according to claim 42, wherein said set of machine-
executable instructions for communicating with a central coordinator includes using an

intersection-based communication device/sensor to facilitate the communicating.
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51. A system according to claim50, wherein said processor is an
as-installed vehicl e-based processor re-progranmed to be in operative
comuni cawpanmadopérosai d dynami c traffic controller. 52. PATAR3tI¢MASTOr di ng
to claim46, wherein said first set of machi ne-executable instructions

i ncl udes nmachi ne-executabl e instructions for using said vehicle-to-vehicle

comuni4C AtrhQRireYish@iBle RSragPmedhECBFERS @ dMnt B, Gihdiei Sdd fiYdd 8EtQIf aeRind-
machi ne- execut abl e instructions for using said vehicle-to-vehicle

comuni cexccuiabledysirustonsrasludessnstenchpieios pevidiag frafficisformationteghe eantighi ng a
dedicategx§18&£frange comuni cation protocol. 54. A system according to

cl ai m 46, erei’'n said first set of machi ne-executable instructions

i ncl udes nmachi ne-executabl e instructions for using the systemas a

t r anspgidndenachinef reeddbid adragy aledimheadcordiiedioad] & mc2iiymheietatdid firdd egt@i ehadchide-
as-desi gned o etating ranqe of said vehicl e-tqvehicle communication system
55. A syStesnpaledpigcHgns Belafes rrredsng et dnirisaens Hapd el coadinatynthsi ns

machi ne- exee Wsahl onk edd %ﬁtfhie QlapdrQy RbREERS BFufikreRablidiGhe OPhdliOBufe
dynamic traffic control plan to an“operator of a vehicle. 56. A system

accor di ngpntol plaai m 55, wherein sai d machi ne- executabl e instructions for
presenting the instruction includes machi ne-executabl e instructions for

di spl gyi ng_the instruction on isplay built into t vehicle. 57. A

yof e Ads AR g R B g B A ot Pl B s oy sedfisrensins
for presgptsifenicbgpligiags uction includes machi ne-executabl e instructions for
di splaying the instruction on a heads-up display. WO

2012/ 0096 20PCTletisSaEhitlcouppIBmmiG@ionAsEfem accordi ng to clai m 55, wherein

.Sai d mac hlﬁr%? > ELBF HE Ir i\je N3k éa?lgﬁ .in&lrsa \geigﬁ'é—l r-‘thHélg c%rﬁﬁl%f&i@bﬁ) @rstem'
i ncl udes Chi ne- execut abl e i nstructions tor |sﬁ1ay|ng e 1nstruction on
a nobi | e commdni cati ons devi ce.
memory in operative communication with said processor, said memory containing machine-
executable instructions for execution by said processor and comprising:
a first set of machine-executable instructions for communicating with at least one
dynamic traffic control system located on-board a vehicle proximate to the potential
travel-priority conflict zone so as to establish a dynamic traffic control plan for
avoiding a travel-priority conflict in the potential travel-priority conflict zone; and
a second set of machine-executable instructions for coordinating with the at least one
dynamic traffic control system via said communicating to elect a dynamic traffic

controller as a temporary coordinator vehicle responsible for temporarily coordinating

the dynamic traffic control plan.

47. A system according to claim 46, wherein said vehicle-to-vehicle communications system

includes a dedicated short range communication system.

48. A system according to claim 46, wherein said dynamic traffic controller includes at least one

mobile communications device.

49. A system according to claim 46, wherein said processor is designed and configured to be in

operative communication exclusively with said dynamic traffic controller.
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59. A system according to claim55, wherein said machi ne-executabl e
instructions for presenting the instruction includes machi ne-executabl e

i nstruct iwox0fam09@nspl aying a virtual traffic signal. 6®CTASSYIINSINST
according to claimb59, wherein said nachi ne-executable instructions for

di splaying the virtual traffic control signal includes machi ne-executable

I nst r ush.i RBgstdR heddrdiRg &y E1REn 36 Wiidrdlalsaitl pddeksor lid @Rfgne®dnd AonFisitcand asadligh ng
to claimb59, wherein said nmachi ne-executable instructions for displaying

t he vi rt Jh¢ dynaafi¢ freffieciontrel plan giddor fapidiratelessabiigbing tee dypanig upifie copgelrplat i ons
for displavyi avel -djrect] |1 nd] r. 62 m rding to

el ai m 56, PN AeR e Al R aRE cob R ST oy Rrs B BB TSR f oo

i nst r uct ivehulan Glnddles un@titdde-establishighbrefadiligitin gy etthislnbifothe pyresEatiaffy: t he
instruction as an audi ble instruction. 63. A systemaccording to claim 46,
wherei n S8NHClsRlgdbnd set of machi ne- execut abl e i nstructions includes

machi ne- execut abl e instructions for using a travel -route database to inform

the dysam %/srtérﬁ‘%éo?diﬁ?'fﬁélgilm B atheA0RYhid], %ﬁempsecﬁf'g][si.iﬁstgl@éad&et}ﬁc@@ﬁaseﬁfl- A

system according to cfal m 46, erein said nmenory further contains

machi ne- erecuiane-pragneshmed td lnis dperativs comgmuelratdrewiik agidnlyngmicdradine i ci pate a
travel-prio&&@y conflict by determning a |ocation of at |east one vehicle
in the cSMEXt’of the route-specific conditions. 65. A system according to
claim46, wherein said nenory further contains nmachi ne-execut abl e

i nst r yot i PBEstdR bcdssding teldhian £OWRLMEiE higdirk et FfansohideedRet @abla Ghdtiut Gd1R
establishing the dynamc traffic control plan, the data including vehicle
| ocat i on.inggdesmaghiecareawalle disHgciansdpaysmAueid viheeleitorvelislg compymicgson of
machi ne- tabl e instructions includes nachi ne-executabl e instructions
for electrng a tenporary coordi nator vehicle based on proximty to the
potential travel-priority conflict zone. WD 2012/ 009620PCT/ US2011/ 044157
67. AS5SysA eystan actotding td daimh 82,nwhbtein faid tnieehine aexpeutshle hsauctemis fed using said
coordi nator, said central coordinator i q (?pera ive comni, cation with said
pr ocessor' PO PRI SYRfEmiieg y S O 8 JStrurH s foisusing a

further eghRBlel Shot-Rgd¥BAMMidaliBh btdto@nt rol pl an.

54. A system according to claim 46, wherein said first set of machine-executable instructions
includes machine-executable instructions for using the system as a transponder to facilitate
vehicle-to-vehicle communication beyond the as-designed operating range of said vehicle-to-

vehicle communication system.

55. A system according to claim 46, wherein said memory further contains machine-executable
instructions for presenting an instruction from the dynamic traffic control plan to an operator of

a vehicle.

56. A system according to claim 55, wherein said machine-executable instructions for presenting
the instruction includes machine-executable instructions for displaying the instruction on a

display built into the vehicle.

57. A system according to claim 55, wherein said machine-executable instructions for presenting
the instruction includes machine-executable instructions for displaying the instruction on a

heads-up display.
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68. A system according to claim67, wherein said vehicle-to-vehicle
communi cation systemincludes an intersection-based comrunication

devi ce/ sewean12/®%20A system according to claim68, wherecm/ush@iopasative
comuni cati on between said central coordinator and said processor includes
providing traffic information to the central coordinator. 70. A system

accor dign A Ey"sté_ﬂl @&d@rcﬂiﬁg td/\ﬂﬁi!'n@ij 5 Sidrén %ﬁamh%tex@éqtﬁm& Mshaces Gt ;ﬁ@éeﬁtin g
i nstructions includes nachi ne-executable instructions for receiving travel

i nst r uct itbdstrpgipndndedasragchinsorxgtyialle instupiéons fendbplpyisg thednitpissonsed by

t he tenparal. r di. nat vehicle to further establish the dynamc traffic
control p%%%c%%%%l%?lgﬁge%&%%npri sing: a vehicle that includes: a body;

and a nobility system desi gned and configured to nake said body nobil e;
and t 150. A/ syseem afcotdiag m dbint 58 atledeinoRaid e@tctlinehea esadible iBtrudtins Aoigyrsdeating
according to claim 71, further conprising a.central caoordinator. 73, A
syst em ag%%“éﬁf\ﬁﬁloﬂldn@}l%ﬁsrﬂlaf’b,meffi}ﬁ?lﬁél?leé‘& P Agr ﬁwl?ﬂﬁéﬁw&af Batisaizgl-
conmruni cat i on devi ce/ sensor.

60. A system according to claim 59, wherein said machine-executable instructions for displaying

the virtual traffic control signal includes machine-executable instructions for displaying a

virtual traffic light.

61. A system according to claim 59, wherein said machine-executable instructions for displaying
the virtual traffic control signal includes machine-executable instructions for displaying a

travel-directional indicator.

62. A system according to claim 55, wherein said machine-executable instructions for presenting
instructions includes machine-executable instructions for presenting the instruction as an

audible instruction.

63. A system according to claim 46, wherein said second set of machine-executable instructions
includes machine-executable instructions for using a travel-route database to inform the dynamic

traffic control plan about route-specific conditions.

64. A system according to claim 46, wherein said memory further contains machine-executable
instructions for using vehicle-beaconing to anticipate a travel-priority conflict by determining a

location of at least one vehicle in the context of the route-specific conditions.

65. A system according to claim 46, wherein said memory further contains machine-executable
instructions for using data communicated by the system to facilitate establishing the dynamic

traffic control plan, the data including vehicle location.

66. A system according to claim 46, wherein said first set of machine-executable instructions
includes machine-executable instructions for electing a temporary coordinator vehicle based on

proximity to the potential travel-priority conflict zone.
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67.

68.

69.

70.

71.

WO 2012/009620 PCT/US2011/044157

A system according to claim 46, further comprising a central coordinator, said central
coordinator in operative communication with said processor through said vehicle-to-vehicle

communication system so as to further establish the dynamic traffic control plan.

A system according to claim 67, wherein said vehicle-to-vehicle communication system includes

an intersection-based communication device/sensor.

A system according to claim 68, wherein the operative communication between said central

coordinator and said processor includes providing traffic information to the central coordinator.

A system according to claim 46, wherein said second set of machine-executable instructions
includes machine-executable instructions for receiving travel instructions from a central
coordinator, the travel instructions used by the temporary coordinator vehicle to further establish

the dynamic traffic control plan.

A system, comprising:
a vehicle that includes:
a body; and
a mobility system designed and configured to make said body mobile; and

the system of claim 46 located on-board the vehicle.

72. A system according to claim 71, further comprising a central coordinator.

73. A system according to claim 72, further comprising an intersection-based communication

device/sensor.
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