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W TH PARKI NG STATE DETECTION Field of the Invention: The present
invention relates, generally) to systems and met hods for sharing a.mLeﬁh of
vehicles anong a plurality of users and, in.preferred enbodi ment ¢} X
systens and net hods for sharing a flee{ of electric vehicles, including
systens and nethods relating to allocating, tracking, securing, nanagi ng
and rel ocating of shared vehicles and) in yet further preferred

enbodi nents. to systens and nmethods relating to allocating, tracking,
securing, managing, relocating and charging of shared electric vehicles.
Description of the Related Art: In nost nodern, industrial countries,
private autonobiles play an inportant and sonetimes indi spensable role as a
means for VERIGHESHARNGSBETEMANDIME BAADBEVGhBARKBHS SEAJEHETECTIONNDI €,
to and from places of work, study or worship, on errand trips or in
comercial activities) such as deliveries) sales visits, repair visits or
the tike. As a result of these inportant roles, the nuth®f of autonobiles

in and around nost industrialized cities and nei ghRor | ,ONs conti nues
to grow. The increasing nunbers of autonobiles reﬂmmﬂwﬂmm@mﬂmﬁer
occurrences of traffic jans and hi gher demands fo ces. Mass
transit systenms, such as busses, comruter trains, subways, streetcars or

the like can fulfill sonme of the transportati on needs of those communities
and municipalities that have such systens. Fbmevﬁmmmmmmmmﬂﬂ th such

systens ég cenid SPTRE SRSehTRYPP | ocations an 31 JUL 2003
by the r t he bus, train, subwayg* or streetcar. The

prescribed routes and time schedules typically do not neet many travel ers

needs or..are.t,0 &n onveni ent for practical usage of the nass

t ransporﬁﬁM’by sone travel ers. For many mass transportation
users) the priepedsetivRnlicnGalaies)gencalfyato systemgnd mahddsier sharfrig Pfldebbf on or
destination_ | ocations that they nust Jiqg qggitional nodes of
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private ﬁhe;h'aﬁﬁ€§ fle& o Bectfié URidMsEn8IAking SRR T0REs RREnP R HlotdRgyehi cl es
near the stop Tocations. Some mass transportation systens even provide
vehi cl e tpakivRrrgcyring mprasing apderfocpling of shared vehides aad.iires fyrdher piglaredisers.  For
exanpl e)e ARATRNE. td dydtkRs SRS R el 16 LiRREtidg) ridkeheD &R O MR &Il ELS are
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relocating and charging of shared electric vehicles.

Description of the Related Art:

In most modem, industrial countries, private automobiles play an important and
sometimes indispensable role as a means for transporting people within and beyond local areas,
for example, to and from places of work, study or worship, on errand trips or in commercial
activities, such as deliveries, sales visits, repair visits or the like. As a result of these important
roles, the number of automobiles in and around most industrialized cities and neighboring
regions continues to grow. The increasing numbers of automobiles results in higher occurrences
of traffic jams'and higher demands for parking spaces.

Mass transit systems, such as busses, commuter trains, subways, streetcars or the like can
fulfill some of the transportation needs of those communities and municipalities that have such

systems. However, travel with such systems is confined to pre-set stop locations and times, set



provided with parking lots for train users to park private vehicl es.
However, vehicles in such parking lots typically remain parked throughout a
| arge part of the day, and are driven only in the norning to brin tm? er
to the train or bus stop and in the evening to take fromthe traiﬂ]é ﬂ@i
stop. Thus, while nodern mass transportation systens can result in a
reduced nunber of vehicles on the road at any given tine, such nass
transportation systenms do not elimnate the need for private vehicles and
can result in an inefficient use of private vehicles. Accordingly) there is
a need for a systemand nmethod for the2sfficient and conveni ent use of
private vehicles, such as an efficient and conveni ent shared vehicle system

and net hod. Shared..vehicl.e systens can provide nore_flexihiljty than other
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Accordingly, vehicle availability wthin a reasonable tine of a user's
request sPgrogtigrsforsushivseryery i nportant to the success of such a system O
course, by mepnd@idld)BoRm@fePiff Stops and busstoptlin AidnaPRheHBDEL oy Vehi cles in
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vehi cl esn ephsresd Yehisle systsm, b aumbarypf vehidiesgronfroslly Brigtined in spedrpldesignagde a good

di d ehj . t t d
qui et eqPaKisHarths? BRIAEE U Fuftho BREBHI LD BeAMIRS 08 SLAARES, S0
dependenthica td the paskéngdresanearktac theiuserisalestiraton. Thel useayap elsediNecayeticld dun a

nunmber o on electrical or hybrid technologies, includi comon .gasol i ne
bower | 9 Seraish PaE e op BN SyDRTE L6 O ¢ et et har L g, ol o,
however areBl 85&8d FeHitlé byieimsaRIRIcaxtd beSreROdly Rrdeunibel SFTsORCBLROWMUIGV ehi cl es,
for exanple, associated with vehicle charging requirements and vehicle
unavai | ansiydersyffigiant segurit amegruies te prasest thevelieles frory disftepd alse fppiretastithe ysexui r e
char gi ng aore,0ften than the conventional vehicles require refueling.
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However, even when an electric vehicle is idle in a designated parking
space, it is not available to a user unless it has a sufficient existing

state of charge (SOC) to nmake the user's intended trip. Typically, an
electric




31 JUL 2003 -4 vehicle cannot be re-charged quickly enough to nmake the
intended trip if its existing SOC is inadequate. On the other hand, if the
user intends to nake a short trip, the vehicle nay be capabl e of ngﬁgﬂﬁ t he
intended trip even though it is not ful4y.charged. Accordingly, therleJUlslal
further need for a system and nethod for managi ng shared el ectric vehicles
in an optinum fashion and to neet the needs of a nmaxi mum nunber of users
with a m ni rum nunber of vehicles. SUMWARY OF THE DI SCLOSURE Ther ef ore,
preferred enbodi nents of the present Lguention relate to shared vehicle
systens and net hods that nmaxi m ze user “conveni ence and m nim ze the nunber
of vehicles required in the shared fleet. A shared vehicle system according
to one ppehEL i@ detTad kiEEnRE: (Hishd By eRICRS QAL aVall¥SRHy0PR viHIAL HORS givenitd al
facility, at |least one vehicle distribution port “facility and a plurality
or fl eet cof bevietreastd sHoweveh systan ergt ia misimized end viidole tsage effiniegonie meakimizée

central station and port facilij.t nd_ t he vehicl.e subsyste onmuni cate in
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i nf or mat ifARinigestub@ RoNRATEHC y@aIREnizes thsumeRbf Ahidi@ceduirty in thbQeq. t he
information is processed to select a vehicle fromthe fleet for allocation
to the user alnReAisU|sHOY employingivphicletia ashered ¥ehicde sistemrPrersthadnpdditienal with t he
port facili 1 1S40 i i di ment s
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Accor di nge Véhiddsponafrdbly hodrogdnastdréthas Rtgaoor, makll iydfidd. Bledhic whitlednajatrhw! es to
users is baseg, st | east iq part, on trave| information received fromthe
users. B§ReESY BB OpRIIey ¥l c¢llsceperatort driver PRintamal GerBPusHER HeReRe et f i ci ent
usage of cyetthatloBS oBdifferdm@herg P BO(RIRE.CRICArIE @khih1es etddiby @dih 1EAT acRi@ARidkel t O
maxi m ze vehicle availability and mnimze vehicle downtinme. \Wile various
enbodi nemmetal hydride Sefteriss baye shoygpyaigh psImistand saYAEHtMSHI2ARTErSPAYE B50d4eRA f or m of
shared vehigl ; ' Serc tRLHI t 1Qtrid Ve gnvention,
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char gi ngmapbeernplogedneiti zhenbeActrondieayictlor plridtechnabpgies tindidibheommaerent i on, a
shar ed vehifle system or net hod provides controlled or secured access to
and/ or BB of the shared vehicles. In preferred embodi ments) user

i denti fi cati OThel usé of ¢ledtiiopoviesedpehiviesimch fleet of shaad ethicléshadwdvas phsedts al | ocat ed
to a userq%nd such_informatiqn nust match, information entered gy,the user
in a usefrRk QOMPLRINCY QYT OBeT HITAISROY SO Ie: ERIACIE: 25apyPe Mhechiclr s

al | oned aGEASSreh@irdnitRis\eal vetiQe udaVaileBility Suirtig@hargimfiieced enbodi ments, a
user's personal identification nunber PIN nust be entered by the user in a
second i nt er fEle@rigiechicdes typisallyreqire shargipg mpesrafien dhander oneentigpal vghiales expect ed
PIN. Def Qhied RfuckFl! fdcRarhe SAARAR doPheaMRl MdBle L5 04HAAE Jefoléfih ANOt her

aspect o e I nvehtion, ared vehiclé system an
motor fuels. Moreover, recharging of an electric vehicle typically takes much more time than
refueling a conventional vehicle. Thus, if a conventional vehicle is present at a designated
parking area of a shared vehicle system, but does not have sufficient fuel to meet a user's travel
needs, the vehicle can be quickly refueled and made available to the user. However, even when

an electric vehicle is idle in a designated parking space, it is not available to a user unless it has a

sufficient existing state of charge (SOC) to make the user's intended trip. Typically, an electric



i nvol ves allocating vehicles froma group of avail able vehicles and
returning vehicles to the group upon detection of a parking state while the
vehicle is located at a port. A port is a vehicle staging area where
vehicles may be parked prior to being allocated to a user. A typﬁdaﬂﬂpﬂﬂl
contains a user kiosk containing a conputer terminal for interacting with
the shared vehicle system Throught this disclosure the term "kiosk"” wll
be used to nean a kiosk with a user termnal. The terns ki osk and term nal
shal |l be used interchangeably herein. In preferred enbodi nents, the
detection of a parking state is acconpﬁlshed by, for exanple, the detection
of the setting of the vehicle in a parking gear, the lack of motion of a
vehicle f cl e door,
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ener gy ang g{ ot her operational paranmeters of vehicles in the shared fleet.
In prefer ¥tF*enbodi nents, vehicle paranmeters, such as stored energy) are
tracked and 31 JUL 2003 _6_ processed for purposes of efficient selection

and allocation of vehicles to users or selection of vehicles for charging.
Accor di Wof the invention is that, if electrical

vehi cl es ar e T9RRIQY §etird d¥niboBinfha it the\RbeftliSveBd i Rfte tb &l Refld cal
vehicles are allocated to users based on the state of charge (SOC) of the
vehi cl esystems aehiinetheds the maxknias eser epnyeniensy apdsinimizgthsnumbernf vahirleh and
statistig AnaleshaePheey€hi cl e usage. According to a further advantage of
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users hableayip P%F\?»@“ tﬁéed%fomt@ﬁrqceq fromgheisersg Ry pall , vehiclesbased 98t her
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all ocated to a user. 31 JUL 20@B According to a further aspect of the
present invention, a shared vehicle system and nethod invol ves transporting
or relocating vehicles fromone area or port having a surplus of vehicles
to anot her area or port having a shortage of vehicles. Vehicles may al so be
transported to effectively use storage space for the parking of the

vehi cl es. According to yet a further aspect of the present invention, a
shared vehicle system and nethod i nvolves a vehicle carrier for carrying a
first vehicle with a second vehicle, for exanple, for relocating the first
andl or second vehicle. The above and ot her aspects, features, and

advant ages of the.present invention, w II becorre ‘appar ent fromthe



way of i

| lustrative exanpl e. BRI EF DESCRI PTI ON OF THE DRAW NGS Referr
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now to the drawi ngs in which |ike reference nunbers represent correspondi ng

parts throughout:

Fig. 1 is a schematic diagramrepresentation of a vehicle

sharing system according to a preferred enbodi nent of the present 31 JUL 2003
invention; Fig. 2 is a flow chart representation of steps carried out

request,
pr esent
out for

sel ect and allocate a vehicle, according to enbodi nents of t
invention; Fig. 3 is a flowchart representati on of steps car
secure access and for enabling vehicles in a fleet of shared

vehi cl es according to enbodi nents of The present invention; Fig. 4 1is

fl ow chart
t o enbodi

vi ew of

to
he
ried

a

representation of steps carried out for vehicle trips according
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port facility according to an enbodi nent of the present invention.
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the state of charge of a vehicle and/or the charging rate of a vehicle.

According to another aspect of the invention, a shared vehicle system or method provides
controlled or secured access to and/or enablement of the shared vehicles. In preferred
embodiments, user identification information is provided to a vehicle that has been allocated to a
user and such information must match information entered by the user in a user interface device
installed on the vehicle, before the user is allowed access to the vehicle. In yet further preferred
embodiments, a user's personal identification number PIN must be entered by the userin a
second interface device installed on the vehicle and must match an expected PIN, before the
vehicle is enabled for operation.

According to yet another aspect of the invention, a shared vehicle system and method
involves allocating vehicles from a group of available vehicles and returning vehicles to the
group upon detection of a parking state while the vehicle is located at a port. A port is a vehicle
staging area where vehicles may be parked prior to being allocated to a user. A typical port
contains a user kiosk containing a computer terminal for interacting with the shared vehicle
system. Throught this disclosure the term "kiosk" will be used to mean a kiosk with a user
terminal. The terms kiosk and terminal shall be used interchangeably herein. In preferred
embodiments, the detection of a parking state is accomplished by, for example, the detection of
the setting of the vehicle in a parking gear, the lack of motion of a vehicle for a period of time,
the opening and/or closing of a vehicle door, or a combination of such events, each of which
require no user interaction other than the typical actions taken to park a vehicle.

According to yet another aspect of the invention, a shared vehicle system and method
involves protecting access and enabling vehicles from a remote location relative to the vehicles,
for example, in the event that a user loses an identification code or PIN.

According to yet another aspect of the invention, a shared vehicle system and method
involves tracking stored energy and/or other operational parameters of vehicles in the shared

fleet. In preferred embodiments, vehicle parameters, such as stored energy, are tracked and

31 JUL



_g_Fig. 7 is a generalized block diagramrepresentati on of a conputer
subsystemin a port facility according to an enbodi nent of the present
invention; Fig. 8 is a schematic perspective view of a vehicle distribution
port facility according to another enbodi nent of the present inventiogn;

Fig. 9 is a generalized block diagramrepresentati on of a central ﬂaﬁﬂlﬂmy
according to an enbodi nent of the present invention; Fig. 10 is a
general i zed bl ock diagram representation of a vehicle subsystem accordi ng
to an enbodi nent of the present invention; Fig. 11 is a graph of the state
of charge of a vehicle battery versus’éﬁarge time curve; and Fig. 12 is an
illustration of a transfer of vehicles between ports; Fig. 13 is an
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is allocated a vehicle having the second highest (or Nth highest) SOC within a vehicle search
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group of vehicles having sufficient SOC to meet the user's needs, such that the highest (or N-1
highest) SOC vehicles may be reserved for users having travel needs which requiring a higher
SOCs. In yet another preferred embodiment, the system or method has the ability to allocate the
highest or Nth highest SOC vehicle, depending upon other criteria, such as the time of day or day
of the week. Thus, for a certain time period of the day and/or day of the week (for example,
between 7:00 a.m. and 9:00 a.m. on Monday through Friday) the system or method may allocate
the highest SOC vehicle in the vehicle search group is allocated to a user, while at other times of

the day and/or days of the week, the Nth highest SOC vehicle is allocated to a user.



Preferred enbodi nents of the present invention relate to shared vehicle
systens and net hods whi ch address the above. descri bed needs and

whi ch- address additi onal needs and provi de additional advantages di scussed
below. As will becone apparent fromthe di scussi on bel ow sone enbodlil nfght78)3
pertain only to sharing systens containing at |east sone electrica
vehi cl es. Those enbodi nents of the invention relate to charging or state of
charge (SOC) of electric vehicles and nay be inplenmented with or wthout
vari ous other aspects relating to, for_exanple, vehicle allocation)
tracking, and securing. Simlarly, embodi ments of the invention relating to
vehicl e all ocation aspects may be inplenmented with or w thout various other

aTating Lo CORTARE ChRErAARS b Pl Brennea SRl TRk o ey

aspect s n§idd idolved Iﬂﬂaﬁs’p@ning% kil dtgtingdlehioRafrbARnOfres fidfoftihaging Assghesht i C
representation of a shared vehicle system 10 according to a preferred
embodi meehicles toranether aseortporthpwing # shertaee af yehiples: nVahjcles may also &g frarspenag

di . ! . J . . . ‘
one. ventof SRAF pfforce I FERhhP Gl HEGTiGecs Adrfing 13 Kihrifpecy | O
vehi cl esf the pfesam infentidri, akhdred whiplersystem Endymethdd inecleds ahabickgamievfohi cl e

subsystem 18. I.n neral., the central. station and port facility and the
Vehi ol ¢ CETHEg 8 AR AP coiPad FePele. fr tHaPPIE dordF AP s 238 o 56t or

i nf or makgpleat a port facility 14. That information is then conmunicated to
the central facility 12, where the inforpation is processed to select a
vehi cl e fromIhaabove @ed othey aspacisciattures, gnd advanfages ofthe piegenbipventicacyill ty 14, The
central A0 fvAld : QETHGS oW ort facility 14
and thebggﬁﬁg%gggubsys?%g$a8) %ﬁ%%&ﬁ?ﬁg tog$§??§ﬁgﬂtﬁggggﬁggts descri bed
bel ow t ecqeatpefying Hrawingsin whick hrsfesred erpbasiimentsifehecpresent ipeptiororre shopmry user
access t t hicle, to nonitor the |ocation and operating

st at us g%yfgﬁpéﬁéggf% ﬁg fleet, to nonitor the state of charge of electric
vehicles and to provide other functions described bel ow. Selection and

Al | ocat | Ef i CNR 8gning El ectric Vehicles: According to
one asp =P eH EH —systenms and met hods for sharing

el ectri c vehRefetng Hovob e dreiagd in Michnilke dfdrexa hufibery @biesdne Sortedpdnditigs, based
on a conbination of factors for maxim zing efficiency and user-conveni ence.
Such fae?%?‘g“}’r‘ﬁgo‘i‘hcl ude various conbinations of the follow ng: the

| ocation of Fhe)vehichémsicidgdhinrepfebentatiBfbia whdlehringGhatH actdifde avehi cl es,
t he di stance which the user expects to travel, the period of tinme that the
user expetsreediembgdimentef thepresendpvanieniuser' s expect ed desti nati on,
statistical apabys ﬁo@ﬁhaYﬁ@ﬁrEJeﬁtaﬁbﬁﬁof@ébié&rﬁb% RN rbdest] ARBdnk ¥lIQhatelahe user,
the nunber of individuals waiting for vehicles in the port, and the nunber
of vehi ¥¢higeacearding 1¢ embaimensy of thepressatinydienii ng to obtain the use of a
vehicle 16 apfl Yes, flw Bhad e Skochlidn didfhl labmedt ADGARIBES: AdIEABIg O 2
vehi cl e and otther I nformation Into a conputer system & i nformatian may

i ncl udevetideglinst fiarndfi shared oeHiclesracéardiskto emtbedinmefin ofithe prsentrtnyeationp | ncl ude t he
addi tional distance,and/or tinme that, the user expects to travel beyond the
nor mal di st ahte? ArAEY A FEPEENRURIAS steREeaRd P Bt TN EPE SR8 Py, for
exanpl eembedifeiitd Y€ the Pedsal GisveionOt her excursions. The information may
further include user identification information, for exanple, read froma
card key 21, Fignfia sherrticpsrpestiveview of pvehiclagsies pecarding taen gmbodimant ofr ot her
machi ne; | od of identification. In a preferred enbodi nent,
describg%%a%?ﬁlgé eéﬂnce to the systemin Fig. 1 and the flow chart of Fig.
2, a user enFt6id dehdmidticpaispative viéw bfrmvdhinte distribwtiopi pogt faciligyradcdediyig &1 ( or

ot her nachigeiread bl e t oken) Past a reader, step 22. The information is
recei vetf 8§ ‘Ec’d@e%‘y’gt‘}@rﬁf?sﬁ“‘é{“@ﬁ‘% and, in step 26, the user enters travel
informati on (such as destination, added di stance and/or added tine) with a
keyboard, touch-screen, nouse or other suitable user interface. In 31 JUL
2003




step 27 the availability of a vehicle is checked, and if a vehicle is
avail able step 28 follows, if not step 40 will be next. In the present
preferred enbodi nent, the conputer systemat the port facility 14 is
programmed to pronpt the user to enter the above-noted travel infgr [i @,
upon the user registering by swiping the card key 21 (or other to 42@ d@ t
the reader. The conputer system nay display destination options and/or
additional tinme or distance options. Thus, the display may pronpt the user
to) for exanple, select or click an icgn for a proposed destination port
facility. In addition other icons for”8€lecting a proposed additional
nunber of mnutes or mles of expected travel beyond the route to the

destination por YRy SRIYRL P Al SR, O AICLIL G0Rln L sops 11

errand tficilRy bécoadif@todirenfboditehief thegrdtent inventioe: t hat woul d be taken in
travel ing between points, For exanple a user of a vehicle may travel
directly to Elgdég-ﬁ SFREMBIE RSFSPEQHNG View ofiaanehic dreRUtRK PAF SHHHY PefioTdiRifpl e to
pay a b'ak&thétrenjib%dm’e)ﬁt&t???‘ﬁ&%?ﬁ@enn%‘dc“ side excursions are errand trips.
The user can select diffefent 1cons notifying the systemthat, for instance
an errand trFig. WIHgqnatcézcdrblepdidin&grmmpm&tmomf 2 cengalfaciity ageordingite &onal 10
mles beéﬁ &P} 9 two ol e exgected if the direct route to the destination
were tak ?ﬁ W@@ &?Hp In yet further enbodinents) a map is
di spl ayed t oFigh¢0 usa?gen&ﬁﬁizeﬂhﬁ)cldﬂﬁlgran’srepfe@mtﬂnedof Ovehibdddublpstempaabdidingzoon t he
map correspgndln to a destination and/or side trip |locations or zones. It
can be FeF¥y pHBGRt fithe RIgsepHRVEIEARJul i ng and al | ocation of vehicles to allow
for excursiopg $Ugh gfi@ptﬁ{frﬂ?é‘s‘i’atéBt'd?ﬁrgel:e?ﬁ'véﬂlé%at@l'}l%Eb%g@tﬂmé’@lﬂb&'ﬁ& i's
easier if vehicle trips can be predicted with greater relrability and
accuracy. Enbigdil risrangllystratieonofiadsnsferofoishiclep betgastportsiand met hod i ncl ude

i npl enent at i user
eturns the SERren AR R el A SR o Bl TAMT Rl Y ey
may get radefa@d@LﬁIHteetrye@nsph tinme" di scount Users may al so get a di scount
if they give of e I F t wer e
charged a pe?rkn < lﬁ{)ck% %ﬁﬂ'ﬂ leu?tdatgq ﬂ{cc g@ﬁﬁgﬁ?er sy%olagg h%ﬁstrxbs Ftex{xh

r et ur nedtioak vmhpmbxe lihRedo thet cestrd] affece cmputeasysuem throegh thelreemat arcle of t hei r

| ate return, hat t he, vehi ¢cl.e coul d be reall ur| the oper
time frane. FiRey i i BRSER YR oo ﬁv‘ﬁﬂpss‘f Ashiet Vet e

di scountasthri Igbsk deenpdiev.en for accurately predicting the nunber of mles
driven. By accurately predicting the 31 JUL 2003 _ 1? _ distance to be
driven the systemcould nore accurately predict, at the beginning of a
trip) thgssirabeioN o PBREFERRED! BMBODIOENTEhi cl es) that will be present
when a Venicle 1s returned, thus enabling nore efficient allocation of

vehi cl es and! rtthaf@@“ﬁ%sﬂqsmntesofmﬁ@meﬁﬁeg%mrraﬁ refprengeds mage ke user at a
port T aidinfptnfifl s EhGBEHpAPhAbs, £RTh LAlchiARbI b whe of lifks@Aflh ON)
t he central faC| It recel ves |nfornat|on transmtted rontthe vehi cl e
subsyst epecit® anrboeamtnt vewhich the iryentiagl may bﬂgpraqmccdq dt isde be mt;htstqwdrtkat nglest at e,

odonet er tio f._char he ve and
var ous TBPRuPer et Blifiiind iAo e pik ot PRI B Benalinallra R On
recei vedcofpé@mlietpeef&nrddsamhaatntenfsaﬁtﬂd;iryseﬂxétnmdort romthe vehicle subsyst ems
18, the central facility 12 selects a vehicle fromanong. the eret to

al | ocate to TRePIGESt nveitionxelaes, .eﬁneétlb/ptozsgstprﬁs mdgmetbodeer shatingcd flegt 9bhicl e, a
vehicl e icle
tonr oh SREAECnGH O Pudofy WA tod OlrichD ki B0 bsichh blelog hELNAR, ©

first poptimizag vehicle dlécatioas vehicke treskingy seswity,lapd ehalrgmaareidnmgmghéshameﬁer s The

ehicl e search al ncl ehji.cles 16 e cte O arrive at the
st = ieeine Seflery R Ttttz nien s tared Jet Fn ST A OMe ST VEhEles Behogul od 1o
| eave t HEmPEimiRbinkd tett dfest Mhﬂan@%ts (Efactpﬁsjgneirs‘é'ﬂ&@ed:t@ idR&yp/£moOVed

fromthe vehP&Te searc group, as can vehicles that have |n?uff|0|ent SQOC
for the intended use. The pre-defined tine period is preferably selected to
m nimze user-waiting tinme, yet maxim ze vehicle usage efficiency, or
mnimze energy usage or vehicle emssions. A pre-defined tine period of,
for exanple, about ten mnutes may be sufficient to inprove vehicle usage
efficiency, wthout significantly inconveniencing users. Vehicles 16 with
an insufficient SOC to make the trip to the expected destination) including
any additional distance and/or tine entered by the user and an additi onal
margin for error or unexpected travel may be excluded fromthe vehicle
search group. Thus, a determ nation is made of the total charge necessary
to safely nake the trlp, based on the expected destlnatlon addltlonal

-, o M. —— M 1




facility and has sufficient SOC to nmake the requested trip, then) according
to one enbodi nent of the present invention, the vehicle with the hi ghest
SOC within the group is selected and allocated to the user. It has been
found that selecting the higher SOC vehicles first, typically inproves the
efficiency of the charging facilities by utilizing the charger irli{ld M6e
efficient |inear range between 212 and 214 (see Fig. 11). However, in the
event that a user enters a request to nake a |ong distance trip and, t hus,
requires a vehicle having a relativelyghigh SOC, it would be advantageous
to have a relatively high SOC vehicle available far the user, w thout
requiring the user to wait a long period of time. Accordingly, in further
pr ef er r agnhREDAhaBkiBg aleRQnY RRIrk IR vEIAYIe Rbitht P&k b @R dareso thd 48’5 t he
above-defined group i s reserved for the |ong-distance user and the second
hi ghest d8ghaliempricarn heathice tot thelsams desibrated pseking ar® course, if the group
consi sts of I en th icle is all 0, user,
Fatner than resrrg et BireletE Mootk A ERcRuf vishl sl B bR ance
user. Whh¢ g;stehemahweufﬁbremmhvaﬁenwﬁaoﬁhxpamver Bfogd farticalarlgasers isgld be

hi ghest SOC vehicle within the defined group for a prospectjve

| ong- di SKPiTe@IGksPr velickeat 2 epmyerisntinsationard wita srpinal e wRitigduRe: g second

hi ghest s§9§n‘éﬁ&!l&b@eé§%§ﬁe§p@ﬁ§r¢l fof¥RE @QY%Td)cog'efffE@ifvgmr yRens of vehicles
may be réserved for |0ong-di stance users dependi ng upon the tinme of the day
or the daypiutratordo ppaite. To haviestinioal enyirosmentl impadt, thesysiemm shaulsbe cppaile| e
reservat nts)

Stati ot igaugpssile B HabE fhets o Hplflog e lefus r RO EL RLFRRLIE B
be col |l qmmchdamhhchmab}rzpdmm shimderehiclte the opti mal nunber of vehicles which
shoul d be re erved fqr | on i.stance,users for a ort fagility) day
o timo | n PR et e e insatarine 1 e v9EHle sy it hoo

SWi t cheSme&dyeﬂruﬁadaeui ﬂh@@bcﬁfz deR} Rl ahld) Whith ghdress acﬁmn\amﬂe@é &xdw thin the
group and a_routine of reserving one or mpre of the highest SOC ., 31 JUL
2003 - PIOYienIdditionalqdvantages fiscussed BelowoAs vath Becams eepsrsst g@@rﬂ? digeyssion on
expect e%elb%@ﬂﬁne@ﬁﬂo@fnﬂﬁts%eﬂﬁk Bhly 3 dnefthg §RRIY Bbaifthe ﬁqga'é?gonﬁrele%lrf&ii at ed
usage patterns. A port facility can contain a pluralit ¥ ch arg

faci | it iveBicleso Thesaemppdimgnts of theinvensinn rejete torrdangingoeptpta o grarge| (€L pEal

vehi cl e%recEYoWeﬁi%lésXﬁé)ﬁ% 73 Mp?éﬁ?eg%g%h%}‘ SdR viﬁusﬁh%éécmklaﬁ%cfo?s have a
characteristic as shown In the versus time graph as shownh I n Fig.
11. Bet wyamplgovehicie RlbeationdrpRing,and sdearing: aﬁmhrlart)'nenbddangrtmf tef invéntiobat tery i s
essenti 214, an i battery
appr oac ﬁgé%l%%&?@ %raﬁgéa\evgrb%s eqstmé?ﬁfe lmgleén eﬁ fKer eP 8¥ Q?%%E@%%Pg&h%afsbgﬁ%r ge

obt ai nedugess wehicte dharrgmgdmrkmgsmcksechyrgaiddedmgnm ediating esveMddiseaurimggher

tate of t NSt t hi ¢l th
Sut 1§ G B erEs e e d SPetrdi tneden ek Bl Kietefortnln o °

central cﬁﬂ@inlgrty will tend to be used before the charge point 214 on the
graph is reached. By charging vehicles in the |inear _region between 212 and
214) nore ef M?W@‘cdgﬂeiﬁﬁtaf‘wféﬁhﬂfﬁﬂ Yegicfesyptem 10 @scording 1 adrefpmsd by charging
vehi ct esrtBai R0 eRE! OGRS hARfind 01 my&emb hadrdihe @ thep@t i ng
vehicles with the highest charge, however ag previ ously
descr i bembodiment mglrudersm qsntoal faﬁélmbzqa@bassoxfmhﬂcbrd@ﬁtmhuh@n rpge chuhte 14 vehacl es
char ged and e of ) cases where
vehi cl egﬂF%)l\%?l%gﬂée} tr“}'erglédeafalg( hwglcﬁ 's WI f‘ﬁha’?ﬁg asveehglr‘fd hi ghest
char ge cobsystelnd 8allt @&ﬁtaedhe‘caﬁtrall&endn'anarpdﬂlfactmy pidahevelhiRld fabsysrais hi ghly
charged vehicle for the long trip user. In cases where,k a greater demand for
| ong trrCBmV‘é‘ﬁlcéqeé%aM@%ﬁ‘e@g’ma)usﬁfr?@ tq enterdnforyation af‘h%"“sfé?:‘Bg'd l4idBkst charge
m ght al Al by
stati st rogriioh SEALY S i) BRRAT R0 BRALE il Z'°”‘?§éf5*c B ent
use of chsdigt ngeHice lfx’omttheﬂeet whllbeaterth thehBers e poitifailiay 1£nPhe aegtrélo
accommodat e the need for vehicles with high state of charge for tong trips.
Once a vehicle is selected based on the above-noted routines, the vehicle
is allocated to the user and the particular vehicle is identified to the
user, as shown at step 30 in Fig. 2. The vehicle nay be identified to the
user by identifying the | ocation of the vehicle, e.g. a parking space
nunber, or by a nunber, e.g. license plate, displayed on the vehicle. If
the selected vehicle is due to arrive at the port facility or is due to be
sufficiently charged at the port facility within the above-noted
pre-defined tine periods, then the user is notified of the expected wait
time and is asked if they will wait for the availability of the vehicle
which will arrive at the port. In 3~ I~ 2003 15 preferred enbodr ments,
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the user conpletes a trip and returns the vehicle to the port. A vehicle
may al so be relocated fromanother location. Fig. 12 is an illustration of
a transfer of vehicles between ports. An attendant drives a first vehicle
230. A second vehicle 234 is towed behind the first vehicle 230, Zﬁtmfhﬁﬂ
to the first vehicle via a towi ng nechani sm 236. Couplings for th
attachnent of the towi ng nechanismnmay be installed on the front and rear
of shared vehicles (e.g. 230, 234) so that any nunber of |ike vehicles my
be connected in series for the pur pOSﬁ rel ocating themfromone port to
anot her. The couplings installed on t dVehicl es may al so be used to
transport other vehicles. Fig. 12 illustrates a notor scooter 240 being
tra“Sporsta%sz!ﬂ%c&hﬁuﬁ@ﬁwtm@gﬁ# gcaﬁﬁ14 tha%@ét@at@gubzﬁtm P IRURiREON 2
lifting mechani sm 242 O her vehic for exanple a bicycle, torlzed
bi cycl e myugdnstmdimntsrdamqbed bedaiv ito nemfsnlm Usar of fieenseéected véhiclego lptova:tet endant
tows a second vehicle w coqt er,) ,as..sho in.Fig. 12.then when
e at t SROSRESeh e A R St S EVeRsLa. IO IR S Pt R PP BB R 25 Vs upl
the not Qf yRGRLL, & méifdr tHedRitd df cRAeK o L3 tiOvehittes QNP BY JfeidORh Tk oti ochHUS

rel ocating two vehicles in one trip. The notor scooter may al so have a

car ryi nglegnribesk belowor transporting tow ng mechani sns back to the origination
port along with the attendant. Electronic tow ng nechani sns have al so been
denonstrated. Such nmechani sns cause vehicles behind a | ead vehicle to

fol | ow tSeectierashdwidhicetian dffmmug@ﬂtw@wméxmngﬁmamc \Ghchesel ectroni c t owi ng
mechani sns howev erjnental e no_.comer ci al
systems are zftfﬁ? Eﬁl%onelafp‘?‘fg bg'ﬁ?réfeélg nYFiol YRGS 'ng'g?fgﬂc%?d LShadng ok gr oup
and haveldgtid vebicRB invoVe sélectiip efid illRatiigarchiles @tskers, bdieiord heorshisdtiomof

determ nes that a vehicle my need to be rel gcated from, anot her, port

facili t;factt%rstf?fénwm’gtngﬁsﬁceenﬁwndt%ér-tpélé?men&s SHAACPT may darluds variquss ych an
event, ifRiHIRbAsOR HeSFolhwiRE:aNEdcdidn bh e WelEIe! RltRhiNONdeD st rRXRECEEE. t | e
of arrlval of a relocated vehicle or user returned vehicle, step 42, and is
provi dedvebicles, thdigipansrhichi the usenexpeeta s travel, theaeripdofitime hptth user expscts tg1 JUL
2003 - e k urns
| e MR i et BEHSER o ARR AR o B fnd s S 1Bk 1R, RS Thd B
accept s iddngityefi the wsernghe reumbpr ofdndivileais whiéng & velieles g, thesparty addthe ntunbertdfie
vehicl e AL Upon arrival of the vehicle, the user is pronpted
to confi'l leﬁgﬁe'r‘r’eéﬁlfztgfg Or the vehicle. If the user does not confirmthe
request w t hiAusar @Hsemgtto bbtaie thparse offy véhinle Barripdsent aﬁisve;wnifmilﬁtgsﬂaadshovm in
step 52, then the mreturns.to an idl e conditio S .34, |f,
ovever Tt B B RETHE S R SR PR S e FomRr am TRE e ther nay
pi ck up rhdieinviedd bt GestindtidR pds or MK, CiRSnfoRyatie m@lmaﬁmefm@mdmamlport
facility . to another in a variety of manrh% or eXfl‘ﬂg an attendant may
si nply dhistanse ppéon i thptdhe ySeRAXBFES To4EaVEl Wtdd t Remal detpncepdiayime tq he
at t endantacReid &sHaten Hha fmhfcr&t dxaRmpWOtdl AndRE LR B cIdr3%8MsibhisO nth@l S
original location. Accord two attendants may drive two vehicles to
from onenfpamtlomnawrfénhremcludpew@eaﬁﬂcavemr@@aa@mt vrexemplei wed from aserd  and
t hen bot ne of
tho. t wo KoLR g A et Sl fhesbunl Funo lchOb\her BREA Rt BRfiGH of
t r ansporidensificgioncl e bet vveen faC| lities. Accordingly, in a pref erred
enbodi nent, sonme @r all of. the,ve | e ithin the fleet ar r ed with
Cont ng bar " o OhAEELTied ARG EER oSOt PR ] o i ot a P LA SNTR bar <
for conn@st biBigt VA u¥@RhtetsagentiBaRioR Siformdiioh BY Swippedard Y2 1(BNtREe MRY be
readily connected to another and towed to a renote port facility by a
singl e drachingaerdably inkenltpagtideader. sap 22hEhe nfosmatiereis received byHasktten ivehi cl es,
| eave o r ort
facili t&%ﬁ?ﬁ as‘?ﬁrégtg e’rﬂ%o‘ﬁc’gr {)"fetr{]ﬁa%f @gorgigﬁ?'{:ﬁééh. ﬂﬂ% {?%1% noert' %de f l%mggcondar y
vehi cl e,anfi/ef adkia iilePwith ARéyDbard toddtedcreeiBodze oﬁ@tﬁbﬂsﬁdaﬂl@ustehﬁxtéiﬁ@@nﬁ vehi cl e.
The nmotor scooter can) upon delivery of the vehicles, be used to transport
both the attendant and the tow ng bar equi pnment thus allow ng the two
connected vehicles to remain at the destination port while the attendant
and the tow ng equi pnent depart. Controlling Access to Allocated Vehicles:
Accordi ng to anot her aspect of the present invention) systenms and net hods
for sharing vehicles involves controlling access to each allocated vehicle,
so that access is allowed only for the user to whomthe vehicle had been
al l ocated. Security neasures are inplenented with the 31 JUL 2003 -1~




use of card keys (or other suitable machi ne-readabl e tokens) and personal
identification nunbers (PINS) issued to each user. Thus, according to this
aspect of the invention, a user registers at a port facility, such as b
swiping a card key (or other token) or by entering identificationd!JUl %03
information through other suitable user interface neans, such as described
above with respect to step 22 of Fig. 2, and a vehicle is selected by the
central facility. If the vehicle fleet includes electric powered vehicles,
then the selection of the vehicle is_p{ejerably performed in accordance

wi th the above described vehicle selection and allocation aspect of the

i nvention. However, other enbodi mnents may enpl oy other suitable selection
routines i [ l; j tefi ] user,
uch as T e s A e R
user's islemt0 wilkketnesh i nformation is sent to the vehicle subsystem 18 in

the selected vehicle fromthe central, facility 12, as sh .in step 56. In
preferred entddiS R prfﬁlgecpﬂ?lif’ﬁﬂet“gé}?‘f ciog’pgtﬁrc%('f/tﬁ?‘e@&&‘f" Bt ga\@@w P‘% ¥ and

addr essegkokRninhtd 1 8finfph theSohISY &it@Mhibovdisoréat0ati eldmyidh alpen tenger recei pt of
the user identification information, the vehicle subsystemstarts a counter

for tim Wgisteripe 8% sviringre gt k! (ennsher iekenlinod theirpadet sThe £emBHENSISER step ~8,
Voanani 1 52 PRl A8 ERkbARE! SR AP aRRRR hio? TRUGHR i’ P OO
refer encm’ay progripe tHe|user te, Har axample Felget cs,clidk}antim forsgpropsed de@s'na@ibn tes vehicle

wi thin the,preset .t.inme,perio uch as fiv l.putes. the.user then enters
Ment 11 BaPRGnere BPRERParer s S Radeoroisd “BlPeHelfimber B #5les SUBHeSt her
machi ne- sfexgeditdrrdvekiepdndiis foutk tb rdestinakunfoftthaybeldlbplagal. et Ribctigthel e, step
62 in Fig,, 3. bm@greferred enbodj nents) the card ng Sor token) is the sanme
card key2dtonpLiRA)BLTEIN{ GG thaRrsiEradhat the g 1 3V A0 STARHEPp B ETRYL 1 ity .
I'f the igenthbieat R He RERARIukeMRat (FoRldCheliB¥n A rdvelieBetvietn Points! 86 by the
reader within the preset tine period, then the user identification routine
i s di sabf*empie wsseok Asvehicleemay tysictinartly to & dpstipationrsd thenmay ik @iside excugrian gnat ed
as_bei ngravaidabldabarbif s @Wah@ﬁ?&er. R sBfexchisionOlte thEndLBE TRdRM. 1 he
user's |é%nt|f|qat|on information (card key or token) is read wthin the
preset t fareselserdiferentdeanp ngdying thersy tiere that fidrdnsieneanssyndripowitiieheds t he stor ed
| dont | 1 U1 45 RRARLASIIRINEH IR HRR SRR Rl BEbpEbe " 02,
t he car ddigct tonkegn theairstéralion were sthavwithaut e epandQrip.| In yehfurthetemboflimeatsj on

i nf tion.d tch, t t.h i s, deni ed. to th hi cl e,
step 72, Mo atin T PER R P P e et R SR e cent
faci | i tycorrspdnemgtibe destiamionfah@/ad siderrip [icsionBér 2oRes( ¢edad bl @y dpdredketdthent er ed
Y ep'sa BRbubEaR VIR v e AUt o e B e

M nut es, alR%atfdMVMVehibleSis @Bsictbf vehidleRFiRf c@h beste@po@ditARRESs relilflity@Rl Cl €
subsysten1enp|q%; an electronic door lock that is controlled to selectively
unl ock t ¥Euipehi kmbodimentyofhy vehislegharing systera aad methedhisclydsinylementatiops or . I n
addi tion FNa ' : for
countingw?ﬁgHﬁﬁﬁ%g¥mg%?%%%%geg¥%%%ﬁgfgﬁgqg¥gégggﬁgﬁd?§gX?@?}%gﬁﬁﬁﬁqﬁunber

PI N) st ethe dBnnedrdtufronme theiusg may getendtcctuategetpartingg disgoustni Ukerameypalsegdt aPl N
nmust be entered,. such as 2Q0 second step 82. After gaining access to the
Veni ol e, SRIGGRIE e G aP See anarhied B ex B PRI e voR P EIed THE S Pt op 54,
The userhdus rdé @ Uéed VduMitle RhAPedIBPORAMIORIY ifftReyQEthkd & vEHidk 1 O minudsedte,| Nt er face
and di spl ay device nounted, for exanple, in the center console, dashboard
or over hebgfeasdhibey savsoti¢reofvhshrilae eturnfso thabthe yehiclelonid brorealiassted during thor r ect
chown i nPepdsiectls, TTRRE Bs BTN P b b plnde b SEBARIE" e
shown i nbesgiegh BBaccufely prédictiipahe unfbefiofasiles BAvena Byalbtwehtelyiptedicting gleed, step
90 and an error nessage is displayed on the user interface and displ ay
device, step 92. Thereafter, when the user |eaves the vehicle, step 94) and
cl oses the doors, the doors are automatically |ocked, step 96, and the
vehi cl e subsystemreturns to an idle state, step 98. The vehicle is then
made avail able for further users, as shown by the connection to step 66.

If, on the other hand, the user enters the correct PIN within the preset
nunber of attenpts and the preset tine period, step 100, then the vehicle
subsystem enabl es the vehicle and the user nay operate the vehicle, step
102. In one preferred enbodi nrent both the user's identification data and
PIN are read froma user's identification card and comuni cated to the
vehicle to be allocated to the particular user. As soon as the user's

o, 1 . - o . Y o v T 1



31 JUL 2003 -19 identification card and entry of a correct pin within the
vehicle, the vehicle is ready to drive. The identification card reader 246
may be | ocated on a wi ndow as shown Fig. 13. The PIN entry is acconplished
by neans of an input and display device, which may be nmounted in a EQUEQWH
console within the vehicle as shown in Fig. 13. In another preferr%
enbodi nent, the determ nation of whether the entered PINis correct or not
is made at the central facility, for additional security. In this case the
valid pinis not sent to the vehicle,_%g§tead the user in the vehicle
enters a PIN which is then sent to the'tentral facility for validity
determnation. If the PINis valid then the central facility sends a
noti fi cat, V.. [ ' 2) t.ral
Faci 111y Aiobhs? lo it L Mt LalRs MG oE0 el BBt oL b ih 6 £65) 68
al gori t hmateafichage gocadeteitabvehichs) thsewillde ipckaatt mhec avéhdie saetdinedrthishe |i ke
whi ch associ ates eagh user's identification information (card key or token)
with the eﬁ%ké’r“‘gén%%gfg&‘ﬁélaﬁ?ﬁé‘ﬁ% P?Y%K’E‘?SBW} dharasdscilBiet, Accor di ngly, upon
recei ving t he thegiaabiidient & bySihk BQPhd o doshdiDy 147 QniRdiQtsd 1b iR EaR " al
facility 12 obtains that user's PIN, for exanple, by conparing the
i denti fi dadlityri2i bf aidiven,tbacantralifagbiyrldseseivds infprotatien traswited faoimetbe mghicle eadi ng
PIN i nforpation,.associ at,ed i dat ith the identification
"t or et O B B Sl B e R G 0RDGealbl P st B HE bR on e f ace
and di splsay sfetargeSOQ of the vekiblieakip ting{ #ydvaBtus@thet @i} infonRaticalind lsatigitbsyst em
transmtsg the entered FIN to the central facility. The central facility
t hen: compaReton B mBTRA Dt B b PoBATLIE 1L apSndi \ehRle ¢ he PI N
retri evequsyoemt N® tkdeba $R:1it) 3D b@ects?d @Biclel UM amERY thé fledlehlidche af then card,
or the like. If a sufficient match exists, then the user is considered to
have ent afEdasshewn etap 28|imFigThe central facility may then send an enabling
command to th I G L8 ' t I -.be ent ered
at The. veni cl a2 sae e Al ol e ol BE e b AR £
mai nt ai neehicle sedreh groty weferablytisghades vehidesf Idrlo¢atedeand ipekdsed atfthefutsi portof t he user
and enabl fi ol vehi cl e V. i vehi-¢| re not in co ni cation
Mt e RSOy 4 e ARty 80 ke P e Gk SR kR T BN ae
mul t i pl e inchwizl vehiokes teexpredted/to afiviei at gt firs pertt faoflity eithiniatpre-defingd tiiegeddody t he
fact that,a.valid.l.D,card is required.even to enter the port facility. A
second | didieSrergued e bR BRI HON da Rt T et Race SRER st
proffer fifoem theogetle sedehigrdupCatdan Reldéles the hkvedsuffidieit S Ofonthziigasidd asacehi cl e.
A third ISveI %%wﬁfcurit% LSHE%O 'deg at the, vehicle where the user, nust
enter val'PfPFeaineG SRapriod if PreiGrankt ¢ F\‘e‘ﬁ fedrinERizfBics Vaipe S\iepY fgraximizy juL
2003 - 70 vElRER ukR¥ efflcichOK 8P hidiRiz8 dhétgPEaESr VieRicle tehi¥Ihk C hpre-Befliedkibde | evel
of security is provided by the requirenent that. once the user gains
access, Priaodefefor ppsiple, abrwt teg nppytes Maw becsyfficienp tonaprave veliele usags effisiancy,
associ at gqth%%%ngﬁ}%naﬁg ivEliGRideQRes nf or mat i on. Moreover, each of these

e made ‘W t

entries nust In a preset period of tinme. These nultiple |evels
of security r &dbiclkes thwith arsiasufficiant8QGtormake thegrip ty/tha pxpeated dedtiorianed use or

theft of.the.vehicles. Th users..ar rovided with a e _secure

envi r onmitt oAy R dieral Siare RO aRt BBk B3t el dielBriE o

adrr:”i ni st lzexactuoasxsunaarpecqacéI paviel@dy bé éxeluded &dmlm:behic&l@ga%h mhb.C’ur;la;st heéhtemﬁﬁatiashs use.
Vehicle Trip, a Condi tion Monitoripng: | n accordance wt urt her aspects
of the pid8 r}ftj*mfﬁkqharﬁs sgep R t0j7Rtel e i gHBEsid AR thagiipReeddestipaivtis sed
anove wi bhifi6sPEisindeandb PRI dliPiniBRLIITRNEE tylind P THd I nRbBRy104 Of
Fig. 4, to begin the user's requested trip. During the course of t trip,
t he vehi chagsisibemparehwitinthietSOGinfeamaiangeqeired freteyehics porsertatthe pott facility
vehicle, for examl.e, . .the.location of .the. vehicle, t st at f C e SCC
of 't e vEhTDPEE UG BEY S oA BRI B o Yo i e et o
such as gaeNRhElbtal RAFIsRY chHBEGE exARIL AL sUSAIR pRIcedd! HYGebdrWehichs 13n0 © vn
in step 10E. Information, 1ncluding |ocation |nfoPnat|on, SOC and ot her
operational information, such as whether the vehicle is noving and if so at
what speed, whether the vehicle is charging, the odoneter reading, the
state of charge of the battery system is preferably transmtted fromthe
vehi cl e subsystem 18 to the central facility 12 at periodic or non-periodic
intervals. In this manner) the central facility may readily track each
vehicle in the fleet and render selection and allocation determ nations
based on vehicle location and SOC i nformati on for each vehicle, as

descri bed above. In addition, the central facility may nonitor the SOC of
fl eet vehicles for purposes of warning users and port facility attendants
to re-charge a vehicle. The user interface and display device within the
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31 JUL 2003 -21 the vehicle to the nearest port or kiosk or to sinply
connect the vehicle to a charger, upon the user's schedul ed return. The
user interface and display device within the selected vehicle nmay al,so Te
used to transmt nessages to the central facility. A group of preset:” JUL 2003
messages such as "flat tire", "vehicle inoperative" or "send hel p* may be
transmtted froma user interface and di splay console within the vehicle by
t he user selecting which nmessage to transmit to the central facility. In
further preferred enbodi nents, the ve_ﬁi3c_le subsystem may i nclude or operate
with a locator such as gl obal positionifng system (GPS), dead reckoning
system radi o beacon triangulation system or a variety of other techniques
for provjdi : ' : ' t LNsilRe) 4 nsdhasgeand

i sl ay e E a8 38 Ceif e O O R biligel YO AR e B B e

accor danekicld sedrchveiolip kmonidedttha diely ngll Bnshffidentiyndargydswithis 2 piéedefiotdtiPar ki ng
and Return: At .sone point in the_dyration of th ser's trip, the user wll
Stop ¢ hdUahlUNEr B bEEcan e e ars RoRoSE e e Ao RLE SRBAFIGR st eps
110 and zlhay VeRicRE 8 9@ R ¥BR tiriRR D letddBpsy 8fr6th BeifgRespé i td theiphg! udes a
sensor systém for sensing such an event. Upon sensing that the transm ssion
is set in a phe Rionpobmenedhanrnds vehialt &6 isdmiheivelicle seaprdasqupiof thefirsleppriof f t he
vehi cl e suhsy. . i i .at e sj r

aci 111y R R A & P RE PSSR ot BBl Pl AP

t ur ned ahd praswit thveraiohadle vetsicls winhvtheihiphsit SO Clddhin thetgrduptiheleardand glkited s t he
correct user identification and correct Pl I f the.vehicle is at ort
e |1ty RSt B deqn e bR orecing 1 Highes PR VSslE fsh sl #orpies R of s
i's turnegfi@érdcydfthedhaptik @xtilitle DBy LiHIRAngHS Ehagier InTEsGMGO e fiBRNMBIRAChEpeal | Ocat i on
process again if thel%:1 desire to use a vehicle further. At the port the

vehi cl e Bebveeadf At idseerfde.gdbl of available vehicles when it is placed in
the park statgwebgr, flthd ORht REGHSERErSTRORITE RaRe a loAE diBRELLB afdllpRNST €M 18
includes or operates Wth sensors for sensing the user exiting the vehicle,
st ep 116¢equitgeh vehicls being arelatively bighiSRY, itheoudd baasivaritapsousde havsparlatiehand/ or

cl osi ng I j L k . rt : i qents may
enpl oy oht?%htegégh?@g%%gélfééﬁ&ég&?%? wgtgﬁg:?n ulﬁka&ggg%?nta %gﬁdgﬁ%ﬁl@?ﬁ{é udi ng,
but not Adcmidiredy,timfusthprpesfenedenstedmmntsf te veléels hagngrthe BigheseSOEC widhirgthe on t he

driver’ Sabg\?e%éﬁn%d E%GS ‘f)srrcs]ce%ed ?&Qﬁé lgxgg-girs]t%nce u%t;.l‘r a‘;xg lfhezs,gt%%d Bizg%est SOC vehicle is
allocated to other users. Of course, if the group consists of only one vehicle, then that vehicle is
allocated to the user, rather than reserving the vehicle for a further prospective long-distance
user.

While the above alternative embodiment refers to reserving the highest SOC vehicle
within the defined group for a prospective long-distance user, other embodiments may reserve
the highest and second highest SOC vehicle and so forth. Moreover, different numbers of
vehicles may be reserved for long-distance users depending upon the time of the day or the day
of the week, statistical or simulated use patterns, vehicle reservations, or a variety of other
factors. In preferred embodiments, statistics of users driving practices and habits at each port
facility can be collected and analyzed to determine the optimal number of vehicles which should
be reserved for long-distance users for any given port facility, day and time. In yet further
preferred embodiments, the system and method switches between a routine of selecting the

highest SOC vehicle within the group and a routine of reserving one or more of the highest SOC



setting of the parking brake, or the lack of notion for a predefined period
of time, or conbinations thereof. In yet further enbodi nents, the user nmay
sinply enter a notice indicating that the vehicle is parked in the user
interface and display device in the vehicle. Information relating tl%[%ﬂ]
parked state of the vehicle is transmtted fromthe vehicle subsy%temto
the central facility. However, further information is needed to determ ne
whet her the vehicle is parked and being returned to a port facility or is
nmerely tenporarily parking while the _user is conducting an errand.
Accordingly, in preferred enbodiments, if the vehicle is in a parked state,
then the vehicle's location is determ ned, as shown in step 118. As

di scuss baekD te S op Bk @¥Ad toO
track aﬁ\%hgg)'? \e(‘ﬁtg#rﬁﬂgyééﬁlbté&%ﬁoaégﬁcgh%r;| ncl ugﬁ)ﬁps?t%%ﬁ&% limted to, GPS
syst ens, analyfislofaatieed osyisuibied((Fage petteass. i s a trademark of Teletrac, Carlsbad
California), or the.like. |f.the vehigle is |naport
facility Merﬁb‘?'&@éﬁnx %F“§°B‘51Fp?é"§“§§¥18ﬁ”la%3g fgﬁéﬂesmﬁgﬁ\%ﬁe 1S gtg uetgs%;%? emis
cont r ol l1gdbitRribsteldchiital@icts e TENQIIS bttdriVeibrgin@EyRERE fdrieetrRelrvetidles f or
exanpl e, 30 seconds, after the |last vehicle door is closed, step 120. The

vehi cl e hatipayharesiéristieAs shapnimibe SECvaEBYS e 2@phdl ¢ 3sshownsindie. 130 Bewean avai t s
al | ocat i 9 faly out si de of
a1 ocat i O\ ARSI ub bl el ey 5 HEkAITIARE BAYRE, o1
subsyst gmints 2 Hoandr2d 6/ tédclta@gmmhq metv@hpwh@edw"/scmmd edpcmami@lytah@ vehicle

W thin tlrrep eco ep,..L.2 evehlcle
subsystgtprgﬁf3 ﬁa(?o%'g ogol?ﬁr% Oleaé"(fdtp E“%%&’e\*}seeﬁl o] & a] B’Ig ve%’ ﬁ"s P8 %00r has
been opetigittr @ﬂaté.lasff'tﬂ’rg% ﬂﬁ&lstrgl‘ihsﬁdﬁ@ of xlﬂgsly:memihy wetdclesobith a ddmmm_ chargdfdt gad of
returning to idle condition), the vehicle subs em repai ng programed to
al | ow ac‘g%g%e’%fﬁ%“eﬁ“? usen 51V g ithin g censtad %F@rfﬁhlttﬁg t&ga Psea/ibf’{‘? g same user
i dent i f i Gatol @BineD LY & fhe gﬁﬁh 5heaRed. myscm@d@mng,@hmiepmttm Bneh©@@of bettlaenaihe user
returns to the vehicle) e user may input the sane jdentificatjion data
(for exampl2d4 Wegﬁpfmvagsetq{éhescaﬁrémeéwlw isrpadethantp shaspipe ¥ehtieles inghe he sane
PIN 1 hatraX@beR’U&M'2@@%&’21%”'['[%{5@9&}@1 otfgﬁoc'zlﬁx?é' veﬂfclé%‘m thehigHag cxefgecl € via the

central system as shown in step 128. Thereafter) the process of conparing
i dentif |lwa\tewnn4wﬁeowﬁhﬁ¢da As mdowymecwﬁ%gn Pudrr torprayidewehiolas fos langitrip v out

5| m | ar C 3 i step
511§ Bl55 SRR RADN a1 B WRSRRELr chitaf bty in SRRl 12
pr esent fonloegtripsrare rtdﬂéedphc kehivdes stithttee ssEorddnighestahiret epuldibei aéloszeﬂisf@duand_ a
e e e P e RN R
i nf or matdemané fod ldFHgNnﬂ athiclecwasi pmehtl the aﬂﬁ&swnh the soehd hﬂg&esr elmgermirghealaarre
unless it is det ed.t hat t e ve een, return arked at a
bor ¢ FadieF oL ATbb FCRIAR L g P Pl Mog e B RARBRAOT S I Ehie g 1 o
anot her digfto mRaREhE hed Ot GEAURAG I cRAging BlcilltiRe, Wiliatthesddasinkesafenipahked and
returned to that facility Safet¥ and User Erraqrs: According to further
aspect s aforpredaty e aprd fPhYFé‘m!eisO‘h‘ highrstats ofipbarge fsdong tidpsi npl enent ed t o
addr ess Sit Uaic0BSehifte WefelteR vl e RS DR rbRALY B WENLEYs ARLALP (] e

wrong PIN nore than nmber of attenpts, fails to enter the
i nf or matthowsenindthe partieulgrvskicle lsxdmﬂp@rq theluser,@s sovan a&acmw@f!arz |Tdeks t he

madvor NERER e gt e B b€ v b ReErEHERlPrYr Graehfleo  TRERIDRL Ler

My contspgde dub®ek 6Nby @hurﬁ?&ld% li¥enke/plate] digidyed BE e SEhitIBCIfulH salkctebwthiblet
limted to, tel ephone portable |Internet connection, or other conmmunication

devi ce. luémwto\mwefat thetpog acdlity phis duﬁsférb%llﬁﬁé’éﬁ‘ﬂ)i eharged piethepart fagility wighini t y
transnlt I bsystem
to unl OC enaggre ﬁchFtl Bﬁnoﬁ§ e‘?sﬁrts i9 n!atnffe,[d ?ﬁhte e%ge%teﬁ%haﬁ{n?eaﬁtdem te

| ocati ons ﬁmmmm \velhmﬂ for thé Waxlawisﬁyamee vahicl® viHidh Wwill atrble@pihepest. Imhe

enabl ement command may have a del ayed enabling effect in order to allow the
user to return to the vehicle before it is enabled. User identity nay be
verified, for exanple, by requesting that the user provide certain
personal i zed information for conparison with such information obtained from
the user when the user originally subscribed to the system In addition,

the location of the vehicle may be determ ned, as noted above, and nay be
conpared with the expected vehicle |ocation, based on the travel

information entered by the user upon requesting the vehicle. In addition
the vehicle possesses a "fail safe" operations node. Once a vehicle is
checked out by a user it will continue to operate for the bal ance of the
user's trip, even if the



comuni cations unit which maintains conmunication with the central facility
should fail, or should the central facility cease function for any reason.
Thus there is no condition where | oss of 31 JUL 2003 -24 conmuni cations
between the central facility and the vehicle will cause the vehicl®! tél 2003
becone di sabl ed. The vehicle may al so be disabled in sonme circunstances,
such as when the vehicle is reported as stolen, or when proper authorities
seek to immobilize the vehicle. The vehicle may al so be enabled in an
emergency) for instance if the vehicleds in danger of being damaged if it
is not noved. such as a spreading fire1n a nearby facility. Vehicle

Rel ocation: As discussed above, in preferred enbodi nents, vehicles may be
rel ocat egleferedABEIIRSHS, AR ik bvided IRALABHtiontte 28R or@@@fne%f@dﬁﬁ'@leob to
relieve a facility of an oversupply of vehicles. so as di scussed above)
in a pred dsplexedardonanand promps trascept ordetlinsfthe protfoshiveniels. Itheiser deplinesitieet are
provi ded nect or C p ed wth
t owi ng bé%ctlef’ B{CP ?%’rr}ﬁeegg {emgr e{& (f%an I?lel)e?cgg%lgﬁl @I a&% tiﬂg)e r%? Llllse[t ¥tleb|§£t1 hffgh nanner)

one vehi gkeptéinyg vblicle ssteahi 36y the QEen @l elitn pick upnid Whrclmﬁlctpavﬁ'ﬁtxlﬁtgb 13, stepast € port
facility by a single attendant. The attendant may then di sconnect the

connect ed vehy @1des mayaarive & e rort i R Jigckyas. fAbYe higieemaparivestdhe RIUE N t o
the ori gehgaéer RO feé‘Q'nJiﬂ ¥ riMdnb eeRRRiOTe R The poe AfvehilR kU HRirQb&Ra OF ON a

vehi cl e or exanple a notor scooter, nounfed on one o the vehicles. The
ability frqzrn@mthedocavew Bikek, is preillpsreation pfwtransfen of- vebitlas dbiwebportsndindi sconnect

the vehi slasudlutlls (8\0RRD90 AkAnh VIBPL €IS UIBARSL A8YULES G OV

bar and connecti on sy Stem tRat can arid eas
Accor di nagiaghedro medirambmdle@ldmtdwngnnechmzlﬁ Cz-dubhngs ﬁnhbe ittaelmhentefithel es are

oast o A B BT SRR P SR e o et WBAEt b IR UER ol es.

The r el ofatdn® RuRSBesFlikd MRS e offbaTRlH @xsenbmuﬁrp)xrpa&m rélb&tihf @R of
vehicles includes a variety of different t%ﬂfs of vehicles, such as

f our - wheBIm Pas Pt ©sanothgp Wﬁéevplv&hﬁnétﬁ'é@ onghgiyebiclasimpayelsabe ded e firrsped . | n
such enb&ﬂlérmé?"cf%s Flg. 1 BilRERtR ot sb@&ermbgwng)fmﬁasﬁed%rn thREG&ha sm be

provided to allow various types of vehicles to towed or carried by other
fl eet vetshidleaz34 rlbmSeerter2dP s m@quuwltf@nmmhh@ﬁmm&herfvehwbxéml e, Fig. 5

shows an, x%éx@[ggilg nﬁh@r x%é‘{oﬁke%rbn%’ Vgﬁﬁallsgﬁgang{p V\ﬁl ‘i“sﬁdﬁi’a{? n#agné ?ftcf Aidard tow

bar recepta e rear of I's configuredto carry a
f urt her attegdant tdws20@@nd ¥Bhigle Iwithlagnoten scpptersasssho wo infFigel 2etblerowheantthee- wheel ed

hi cl AYAR ] ' y d
e AR AL AE UG 56 EE L ASLUANE o b B RORET
r el at i onisbach 238 tdthe lkmbérkatiin poenthes relo8@ingEac ellitlés mh:ape(p. rmnhmtorls&ibtand 134

i ncludes a vertica ri zonta e. al, | e t he
o 8y 18 fayt catm g BackL i Seasb SAhE foifelnedariomE ek iE s ingiatatt o
and is Sdlérik&bi'tl@the@ttéd@!&mdlBld%t-‘rbeu@fb“Qxfxg RAEdHaMishSBave Als6 eer! déhoviQfatddC Such

di mensi on. The vertical |eg of nenber 134 is connected to a flexible band

| 40. TheneRypHSTE ea‘@ﬁuewe%hﬁ@néﬂeaﬁvswe fosfolipi the leadotshigleghropeibsleqtioniceel 142,

means. Such electronic towing mechanisms however are still in the experimental stage, and no
commercial systems are available,

If no vehicles are within the vehicle search group and have sufficient SOC to meet the
user’s needs, then the system determines that a vehicle may need to be relocated from another
port facility to the first port for the user, as shown in step 40. In such an event, information is
displayed to the user relating to the expected time of arrival of a relocated vehicle or user

returned vehicle, step 42, and is provided with an opportunity to accept or decline to wait for the



In operation, the horizontal |leg 144 of nmenber 132 is shaped to fit within
and connect to the standard tow bar receptacle on the back of at |east sone
of the fleet vehicles. The horizontal |eg 146 of nenber 134 incl ude aﬂﬁey
or pin receptacle aperture 148 and is configured to couple to anj (Y
"U'-shaped bracket nounted to the underside of the vehicle 16" to be
carried. For exanple, Fig 5 shows an inverted "U'-shaped bracket 150
nmounted to the underside of a notorized two-wheel ed vehicle. The bracket
150 defines a "U'-shaped opening for r%cel ving the horizontal |eg 146 of
the nenber 134. Apertures 152 in the bracket 150 are positioned to align
with aperture 148, upon the bracket 150 receiving the horizontal |eg 146 of
nmember Qﬂlz%? e an i1¢ cORNtidAC stk bhed

t hr oughl‘%ﬁleclebr a@ﬁggﬁfgﬁ%g §E$§4 e gégégﬁr?ke{bt trtle veﬁ?%l e 16ﬁl§foﬁthe
carrier dwaisketnek38er. Atthonstr argbgts thhe/axlelmecﬂt@ 466 themthy user vedtsrstepd Smtib

{ecept acle vere Ty aR eSS ol pint i bin bR et Yol Lon o

| eg 146 Rfeksi fosMeveRIge.t ITeheisér dbasindt hdsrcmghhet BgueRPAtHing pRset dtheqpflod] Hit-

Finally, the vehicle 16" may then be lifted by rotating the spool or reel
142 to ter@plspiivomauiss ast%’i‘é“’f‘l"b‘)ﬁ‘fpoﬁze‘hﬁ%lﬁ‘ﬁ sysim E;?HH“S PR ‘E)V’“dﬁtoévv"tﬁphb"' br acket
134 in t | I dr 1oh &Hege hogenp@ehani sm
j ust deslrg?llo\ggg&rrtggbi%t#grgqacergl lgly%crgé‘egr ?teF{]'? gfh%eftlr%%q’rée I’ltl sms known in
t he art .stdpol8. exarrpl e the Iifting nechani smprovided may be a hydraulic,
pneunmati c, ni.gqn i Ssors_a crew .,or. ot her known
Pthe art.  AisT R e o el A Hiou i i B ERARE Tor

be det acdxedpfer anatiehdanbhae Keblydste ¢ velkine fiompnp fatil by toathe othert '[Hd‘)@:vérh&tevehl cI e
16' off of the hgorizontal leg 146 . 1f need e nmenber 134 may be | owered
by unwi rfdfeH “Wfég’gﬁﬁ’glr&’edm?aé’g?wfﬁ@ﬂt@ bés"é“?@fgqflﬁ’m hig prigingl 196359"-_ 56 r enovi ng
t he vehigdcordlfply, tWhetdnidrtd May ARt veliitien fromadak §os RO Aextf1Gavelbafisport a
vehicle that would otherwi se be too heavy for an |n&FV| dual, to lift onto a

vehi cl e Yehicls 8 theygestingtign rogieand thep bt aftartftawﬁ ey retym i Beie prginalarpdniisent s,

many of dili& oheIBEhk RitSveRicles hﬁomret tta%tdcestsyeqﬁmm%%ﬁemt RfBrarishige £ent  al
facility and the vehicle sub stem descri bed above with respect to the flow
charts ofehicieghetwezn facigs. becqo edyrime pgfergd pmingimentesome ot el erehiclesd

process ﬁg‘qﬂ Raseth

facili thé@“?an vg{hl c%&gg ‘ggﬁs@g{@%? g&] gés%%“ e%&bgf)g\?t/{ c\?‘mﬁﬁﬁéﬁé lgr ence to

Fi gs. 6 tewihd bas foeqmmam aitol vebickex sgpthers [n tHisweanser, ond vehidld miebamaiilyst ood
that the sys aods. according t ¢y RE be

i npl ement Ee%% VIS gn t8rrf)d ﬁaatre@ﬂf &ft%’h&v\ﬁasmgﬁcfh warh§ ag%nﬁqa%ﬁgur ations
and are maytthén disdoadect the smemtéd vehiviapive one of the uehidl¢sdbisthel ese pndyethrier ei n.

Por t Facl err, odi nepts, the, stem 10 nFl 1 includes a
i al 1 st tretinl APl it S OTRg ot BHOE A BisTeb A BT s Mt oc s | o
relati Vevehi@leeﬂﬁ BxQhies mofoPEcobia Mty De seurddC Ak isedfd Cehvle MR thotbOdcodet ar ge
nunber of potentlal users, such as near train or bus statjons, carrpuses

of fi ce [ARRPON SelisHI ofghearebisles.de usgddo rrRsport oih the,asppaakangihe igMing

di stri by hiis B rdrhdi at e @3 RAAL feel v. 1 n
t he exan‘Bi"g ﬁ@ %s rlr@%trl tﬁ%/mljgdcoaﬁe%téa %gagt t{e V%hlﬁ%| e %ﬁ%gtl?sﬁut |ﬂon port. 10
facili t;pttbmdahmtdshqatawktgregmppamdspatBG for parking a plurality of vehicles
16. In addition) the distribution port 10 includes a conputer subsystem 158
typically located at a kiosk 14 to facilitate user interaction. Fig. 7

shows a @ameniakisceeks N Aldcadl ¥ghioRy:r epresentati on of the conputer subsystem
158, which 1ncludes a conputer 160, a display and user interface device

162) and a cAWRYMIng4e momsr pspecs of the presel inventiogovsiams aad metods fonshereE cent r al
facilit X/elJn%tes %81@?%@%@?5@3? Eﬂi\%fléc%&g v;etﬁé]le %Yhal? Eccegsqg Wh& fofJI

satellite, ra er wr

i nt er f aake dseftoWwshontlthe ReHidlelRadtbekri v ated.t @ercﬁrﬁt?@ﬁasmis ard ﬁm;ﬁerﬂd’rﬁdamﬂeuﬂe

enbodi ment of the invention, the interface 164 between the central office
facility and the subsystem 158 may conprise a hard wi red connection, such
as through conputers linked to the Internet. Such a preferred enbodi nent is
illustrated in Fig. 14. In Fig 14 the usei s interface 31 J UL 2003



to the systemis a kiosk containing a conputer, display screen, and one or
nore i nput devices such as a card reader and a keyboard and touch screen. A
ki osk computer 250 serves as a web client connected to the Internet. The
system control conputer 254 serves several functions, for exanple HsJUilha03
regi stration web-server 256 process conputer, it also provi des a nonitoring
and control process 264 for the system The registration web-server 256
serves the kiosk 250 conputer web clients. The registration web-server 256
al so al l ows access to the registration geb server 256 by other conputers
connected to the Internet. Having a we "connect i on not only sinmplifies the
connection of the kiosk 250 conputers) to the system by all ow ng the kiosk
web cl i oAl ks B olHRE &hE6le ARHALIBedNAbRenb unf p SRV idEAAEH Allndeds ¢ he
Internet, 1t allows access to the vehicle sharing systent rom ot

| nt er net (RbB3haateddo exwhpeeresus, a‘dabsimgsto vias asatit of the invergiansa uder tdgeteswamem

because they r access the s exanpl e, tQ

reser vat ipeﬁéacw YRS 3’6’ S\Wélﬂf‘% ;EPTY &agtﬁagrtﬁlfeﬁgm by W@HP%fdégt‘%‘iaéw%val | abl e at
a port) Ggrofekidh t\ma@ghm?mr k@Rl cds¥ahterfida@he@nd, Such@t dAciRRi6b R wttoregfeet  for
menbership in the vehicle sharing sgstentor for other reasons.

regi st r atsiepR2 REDigs drapé p velggle i sglscied by tesertsl {ridity. Jf havelvels élegtsg:ludr.he

dat abase

ot or mat S ie A RERUIEUEE el BecieBlfon dena el i greliEBly RetofiO H aLlontiBEl |

t he syst enith thiabowe desclizd vehiledelsttionand @H\ocatﬁontalawcpefshe imverpx,onv eloweves,

i nfornmatign Hgg%t iqfornatl qs.the . nme and di stance estimates
entered B9 s@F"f@?yfﬂgoﬁﬁg?r?$@%§§e?nggm P4tistics can be used to
predi ct vehi cloacd!s agtle fsQéle@ed iehefidd and attepled BRKR SIsed, SUES &Y deakriled abdve a
shared vehicle. The dat abase 258 may contain_a user request database 268,

in whi ch WididrsPeeidesepss2d 30 andsif @F%Q‘ea’ﬁﬁ s4p4ng Eieation ipfp RO PRASLSEBYIC 8F t he

vehi cl e RBMclRSuisoRtm 1890 Welslle A&t VhibR frorh BRG] Halliy B02s shbha iNakp s§.eguest
data 262 may contain i nformati on about vehicle requests t hat cannot be

i mredi at @raferfqdl erehgylintets, tha énformratian isenenypled for sqchrityised eddsessediigtthe yediicleehi ¢l e
is. for ﬁ& ?t@rﬁ%f s@lleoetg& Hh?c"l’é rgéeﬁ:). 85@1953& deﬁttﬁ’c@ﬁerﬁn {g}t ﬁ'l'éf ficient
battery c ma|t request ata may contaln suc ormation as
the time valmdle daltsestt:matarts h eountee forligwitig & hreset ime patiod; kushuas Eve mD;utctshte shown
destinatio S J d di st ance
esti mates ?agr eaggf)tg%? %heg{ijésn BP&?@#%%@%F?‘? B’Wﬁe"l&?ﬁsﬁs E%&' m'}}% Iae nbodi nent the
wait r equest N&taawmrytlalaezsnnvaacssepmwamelemmpastxe step B3l Witk réfereaactesl&eﬂbdoy a
user havi t opgr dat abas erm ssi.ons, 260. Safe he wai t
oquest  dhstde D R W LR R S H R e R e P Sl B ror 31
JUL 2003 minutss, thefiisexaRenSentpslidentifidationt ibfdrrativh oot mntpreoby Mmlgtaafa:daéﬂ (¢ises the

wait request data 26 o allocate yehicle users po.are waiting. for
vehi cl es othef gachiee- teggaa}ertptﬁmg pAshyFea Fgpouieg ob%éessewewleastsg 8¢ inskigids a

shar ed V%hbxeteeedésbtameﬁ@%e @apdntésqsheﬁeﬁ)tﬁhéqa%%atdheyms bstd @ind'@e

bl ock 270." The user then sw heir identification card t he kiosk card
reader adsdrmegiyteasirn gtabe porhiaciy H’F df the idgniifjcatioreintarmationdasrd kpueatjreken) &nobe sane
card as YaRtyhe R YARChEnAE: 6A B Rl 1) 130 iRnRhSRok RSO GR chS
to gain access to th I osk area. e ki o0s en accesses

registr attheorchwtetﬁubmstzmu stemobirdake Pehikle Wimgmtcmmmmauadablh&s firgenusers,
establlshed getmeen the registration web server 256 and the kiosk web
client 256P8 mput er) bl ock 276 is executed. In block 276 user

i dentificati Off, bfheotiet haal, theiiders |2 ASTidAERInRMnadidheEarl kemxtttst%ed) gegid fication
card, alon with a kiosk ID identifying the transmtting kiosk, is sent to
the regi ithistthe presgstimeaeried, stenékithentheveiidte Lipsystermecompgies theastireh web ser ver

256 conpates-the u |.D recei romthe kios uter to
Che act | PennagaSn fbmalon KESF Fom s 3htat Beliy e B 1St Honi ot ERe Loer
IDis invalid, block 282, the user is told, in block 283, that their user
IDis not valid and the systemreturns to the idle state in block 270. If
the User IDis valid, block 280) then the registration web server 256
collects the user request information in block 284. The user request

i nformation consists of information such as vehicle destination, estimted
time of the trip, and estimted distance of the trip. Wen the user

i nformati on has been collected the registration web server 256 queries the
shared system dat abase, in block 286, in order to satisfy the request. In
bl ock 288 the registration web server 250 selects an available vehicle from
t he database 2S 8 to satisfy the user request. In block 290 the user is
asked if they accept or decline the offered vehicle. If the user declines
the vehlcle bl ock 294 the reglstratlon meb server. 256 dlsconnects as seen
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in the card reader 172) to allow data fromthe card to be read and

comuni cated to the conputer 160. The conputer 160 is programmed to process
the user I D and, provided user IDis in the database of currently valid
users, controls the electronic door lock 170 to unl ock the door 158 Jdhdil}
allow the user to enter the structure 166. For exanple, the data may
conprise a user identification code or an expiration date code and the
conputer 160 may be programed to conpare user identification code with a
dat abase of valid user identification gpdes or conpare the expiration date
code with the current date. Thus, the conputer 160 nay be programmed to

unl ock the door t 72, only if the user identification code is valid or an
expi rati efteddabg Heasemedad pRHS @std odRen febder) sseshowmin seapt 700 efthé ientifiaation ur e
166, the user will have access to the port facilit |spI ay and user

i nt er f ac feravien dagsnot magh. (ffie%hea&?efaﬁ@eWéFW%‘Pé'ﬂq‘é? \§ -6% 162 may

conpri se any cat hode ray
t ube CRT disp ay,ﬁPAtgilﬁ?( Eé%dal:agﬁ f}gﬁor}?% Bkl ahm%xﬁgcgegﬁ}a@any sui tabl e
user i nt éehdfi@tion nfbrurdiiony(card kity mabkelnb mttredjbx tb¢ uar ttienchscseeie allowedegras ed
with the display, a board,, a use, joy.stick or. the.like, Far user
Convent oS Vet ShOH Biefnt fdioger Sk bust 1 5sePlime afodh 8% & Bt or r eq.
The di Sphﬂaut@snﬁls $hoRh in f&LTH a8 Brefedrdd bmbauitite @R VeRicRisoilyaymieAploysied i ons,
pronpts and information to the user and to allow the user to enter

i nf or mat F'sﬁror%%q?régckttfraaxﬁépmmli%torﬁa&ef%lyawépﬁlsfheuva@ﬁlﬁ $5Pc’Rh tochloMifeeRshiRt i on,
from t e yiSehfieiReAt B amfongéo%@gj%m Y vdiGe CBBRMLELre 8 0nPlrafAHNI Cat i on
to the central faci ded securit a second card reader (also
repr esentwtxbgt}tyawmbmatﬁempﬁlogentﬁ)ngmer@al dientifiration wimber PIN; step 80.randtfor e 166,
adj acent .t he di ter or the user
to entert"?:lz’iﬁr3 rg&t?%egerfojd h‘}%‘% céng&%ggn%%ﬁgﬁiehﬁgéﬁxgﬂgs or?]s\g/%jgd% 'h the

di spl ay ampl8iser interface 162. As described above, travel information

and/ or identificatiaon infor tered t facility 14
o commun: cat BT ETR AR T VPR e endt f 4R Do 5Pl ot w0
faci | ityskp8seTechsenisprivided @ithan o%ﬁbﬁ:uhi&etb ehiter PPIOKinWRsaltintéifieepad displagi ity

14. In the Fig. 8 exanp t he vehicle i.n spacesl56ae|ocated
wi thin aAedffPeuRE, rfmnjwthsa%ragnsapb{ffk‘m?ﬁl@rm %Qﬁ?%@{eé’ $ete or

passage deificlb.NIfonkeMibes ot CRBI hé @&rc@ﬁ%’lmml'ﬁ{aﬁr@%tﬁ%h%r of Sterpilest vehicle
security. In addition, the Fig. 8 exanple includes tracks 178 "for automat ed
movement ©EMRKe KiVE REYTRS Bhheln iasten $hy o itlie 3 PrEST tiseperiorh Sephtas 200 sssaadsage
176. Thugs sho@h uezs@gv& %ﬁm@&*&é@ﬁ%ﬁﬂ&ﬁm leﬁanaew ep 30 af ad SR POT
facility may be au mat 1 cal moved from a parking space 156 and delivered
to the garcesagey dispraypsd @kthwebyxteﬂqee @éérswasﬁ?ﬁweaﬁtm% upwsrealiermphen thepsest a
trip or r i, hty)

t e veni S8 SEVGHYAL Yelba Gnd Rlel 1 bl (EARRY e MG Blea PR fog 96 nd 7
156. In pneerﬁalacreedbandamdemmmto&,n 1dlhetawamp098e 'ﬂhbedﬂde rsahqmdw!e(awaxlabled‘onposed

entirely_of electri oywered vehijcles r di,n of the v hi cl e

G st 1§ bufPOR Y =5 Bl B (e esnieionss S h 1 gt sER Regher cBRIIES. veni o o
char gi ngecdiuet mwitaﬁmeqﬁesammamaa&mlbtea«ﬁatth@ae&t Bfne bBRodDREKI O tHeRALS. | N
the Fig. 8 exanple, the charg}251 units may include automated _connectors,

for aut oMesle sbsysters arrbles the yehicla 2o be Byeh BRY PRAGAtE 6 YERERi $9Pa02i n t he par ki ng
spaces 156. Geignedke ffér?efa'eln'bsa{m BIRR @Je};fa@mmcg% ataaaa@mmemaaaﬂ on of
an exanple central facil 5%'s 'shown i n Fig. 9. The central facility 12
in Fig. oser'stleotifestion mdmldtcemnﬂﬁmawd tohhawhicmterbneﬁocmdneﬂnc particuldx user.

progra d for ocessi,n ser trav nd/ or |de fi cat inf oy mat i,on
recei ved FF%% e\?é'{‘ﬁ ERs F’gﬁ?tlf’ﬂtdia@ﬁngk arg ST PHIGA %dn bl(?[]el Rg° \9@?1‘13&'1%5 f or
users, basedpffclieustCaPluRe zddNfse B dride {hemﬁicﬁ%ﬂtartﬁﬁ wftﬁ&dt bhy Surther al so

i ncl udes a transm tter/recei ver unit 182 for communication with the vehicle
subsyst epmnm8nicdtion beteemthe velsilegndtheeentril fadiléty c Uipomiwmsecdthe@rofer nk, an RF 1 nk
or other suitable wireless link. As described above) the cent ral facili ty

12 is al so coupled for comrunication with the conputer subsystens 158 at
the vehicle distribution port facility. That



31 JUL 2003 -31 comunication link may al so be nade tluough the
transmtterlreceiver unit 182 or) alternatively, through a separate

conmmruni cations |link such as a hard wired |ink. As discussed above, ML
conputer 180 is preferably programmed to conduct vehicle tracking 3r1o i HEE
for exanple, in accordance with standard vehicle tracking and conmuni cation
softv~~are, including, but not limted to a Teletrac system (Teletrac is a
trademark of Teletrac, Carlsbad California). Accordingly, the central
office facility 12 also includes displ ay-devices 184, for providing a
system adm ni strator with visual information regarding the loCation and

al so regarding various nonitored operational conditions of vehicles in the
fleet, apendTaiididstd SRMnES o BEorresiiiA wBinAhk eahia itk veliBId $Ereadyto driee. | THee, for
allow ng the systemadm nistrator to_ input instructions_and data.

Pr ef er abidgntificaiéoreeard reader é‘fo mepbs laeated erya windpyaeg shavnfig. 4 3s dbaP N @1wiif onnent |
such as {1 I

i dentifi %gfxggwhg%geism%% §' &t Lglﬁ&gdeg%&?ﬁi\g@%%}%ﬁn@tb@g}oﬁf tggﬁ{?egﬁer may be

mai nt ai nﬁ@hscbla“athsﬁbuv@ﬁmmbwn veh'gclBe Iveioslyes pefarredemidedimentded above, each
vehicl e 6|nthe ef is with a vehicle s sst .18 for
communi cSRSTRnAHPR A ﬁ%ﬁ% cffq% I8 8OTFeS R ROF { mege At ‘f%f’algn%’lf%r{?f ng a

vari ety ofdihBesecdrity Tl tmaaasedlmnsi pfids HEQentlih theaBliONd] iARad vaf uskiia thervent i on.
A generalized bl ock diagramrepresentation of a venhi cle subsystem 18 is

shown i nvabice entgs 2 BRY whighis brsesuinshseatrel focility foratiditydeprrmiprbonmdbihe
Pr OCESSOPND v @’Cﬂ@?ﬁ e LA IraQ{m,p{e%f EA: atidb 3 E%Pﬁ{}ﬁ%%e fat gxpégx‘LHﬁ’art he

operation o nponent's s ste e vehi cl system 18
al so i ncdhudesrahfatih@nl;} pn:fetabty’ méu;@svonpamtestwmgi)dzftabasmabkel ggwitbropmumtiecat i on

wth the cetral faci,l as _dis e The, vehicle, s em al so

ol udocerotra s Bk idstan ot R SR BR G DRG ssbey Fish Bt s RRHRARR e

vehi cl esinfdrinaiich (chd kel eeﬁokat)ewmmlcﬂ medpetaimulclaamﬁcsrlmrmumsertHINse shown in

Figs. 1,,6 apd 8) then the and ,user tjnterf unit 192 s di sposed
er(SE gr@ 111C éﬁ

Wi thin tAOEHREIBIPGR FSERXINES e deificationsin B’H‘?}E’Hl feNBtati on for

access bfcifity EoHidifs tHERIser’ SRIBNfoRSxAMlé, b9 c6@PirRig thoidemifitationasoRRaiod vath
over head consol e. The vehicle subsystem for encl osed vehicles al so includes

a card reagHonfiog dﬁiﬁ&ﬁfeéﬂ“feéla“daféé%g%l’%‘{/ nforipaton Fspesiatedin adatadbase Withéhey ehi cl e.
Thus, f ofge SRR EinfdrinGtion® FRROMmork, GREFhE 88 @hterSAPIN idthe usdd nt R and

display device in the vehicle, steps 86 or 100, the vehicle subsystem transmits the entered PIN to
the central facility. The central facility then compares the PIN received from the vehicle
subsystem with the PIN retrieved from the database, table, algorithm, user’s identification card,
or the like. If a sufficient match exists, then the user is considered to have entered a correct PIN.
The central facility may then send an enabling command to the vehicle, acknowledging that a
correct PIN has been entered at the vehicle and the vehicle may be driven. The correct pin can be
maintained in the vehicle subsystem 18 for later identification of the user and enabling of the
vehicle, even if the vehicle were not in communication with the central facility.

Accordingly, preferred embodiments provide multiple levels of security. A first level of
security is provided by the fact that a valid ID card is required even to enter the port facility. A
second level of security is provided by the requirement that a user must proffer the proper
identification at the kiosk 14 to be assigned a vehicle. A third level of security is provided at the

vehicle where the user must enter valid identification information (for example, by swiping a



-32 nmounted to the inside of the passenger w ndow, behind the driver's
side door. To gain access to the vehicle selected for a user, the user nust
swi pe the card key past the card reader, to allow the data recorded on the
card to be read. The data read by the card reader 196 is provided L t?
processor 188 for conparison wth data received fromthe central } 3Uhiﬁ@)
through transrnitterlreceiver unit 190. The processor 188 is programmed to
control an electronic door |ock 198 to unlock one or nore vehicle doors and
all ow access to the vehicle interior, upon a sufficient match between the
conpared data. Once the vehicle door T8%unl ocked, the user may enter the
vehi cl e and gain access to display and user interface 192. The processor

188 is programed, to operate with the djspl a user .inter e, 192 to
i ool oy FRAMET BTkt DB Rt b b utrile o TR BT R B A BR e er
i ncl udi ng.,3irBRESR ARl ont SRR L bARL dcPls TG mith Mput EINRRA€62&96ndb EBthke S

further proogrammed to enabl e or disable the operation of the vehicle by
provi di ngananusenassbaated with thelidestifdatjominf@oatiano Mareayss eechiod theey ¢ntriesatuse| enent ,

based on the,valjdity of t.nh IN entered.. t he wser. The enabl.e or disable
o gnal s Be¥ Bubf anbeRprg e it ARG R R B R of BBy e S BB Ro S bl g
any Oﬁel’ aﬁdhtﬂﬁﬁl izkd erftBl an@ lugdEirizef usk bfethViiEhi; the eehid;cld‘sc ITUGK, 0@rs dlwbroiri;itﬂ)éd lvithat ed

to, the vehicle ignition system or, fue ine (for internal conbustion

power ed Rt ELREFIVIEGRENCBLYIIR e yEREIFs adhownicloWREs g RECTPIREERI ch
respond tQ 283 e 2 3RSk 8f \@RRIeShdrd: @Rl i ng or disabling ignition
systens, fuel lines, battery power sources or the like are well known in
the vehicle security field. In the case of an electric vehicle, for

exanpl e, i £ 1S Y . e activated by the vehicle being in a
charging@?@‘ﬁﬂﬂlﬁm%&gﬁ Wil the vehicle frombeing driven while it
was connect edIrt azcérdence lndthgumigr &spentd oftthegsesehtioentdn, afteralid usgr chgageg thet hat

coul d be caused,if the vehicle e accident al | riven while il

Connect ol TUReuES BraNg iacrprT o 0h FhiEraly S b rth ufh Racte

i nvent i ofig. 4,6 begihitid ResSinagyesteétiipl Mikivgl ¢ comse cthd@ipahOAHidIOQbSs®he Sensors
202) for sepsing.the parking state of the, yehicle. I SGUSS above, the
par ki ng SPRYYs SEIQpsparmeles ﬁ%%ﬁ}‘aﬁé W ﬁ%fewﬁici% E’éf”fa&!’ééﬁﬁﬂ?@‘%f} °€e ‘ﬂ"cY"E‘bﬁ\{"ng, but
not |im yRdrdkdoef cheras iSOT dffiie wliclei(iAG1RirickiN@hicle B 0HSH dPerakibndl PRapetelsi Ng

gear, the setting the parking brake, the | ack of novenent for a

pr edet er AiAEA OPRRTIETRTNG FARE » aphaetysh BYRR S BF HYA e IS8R s 186vehi cl e door
or conbi nﬁsan%%n,qﬁcmm% RcRiR M Srmalibn, RO £liQkHLEhPTRAL i FBMatioR, B 4 Ng st ate
is sensed by the 31 JUL 2003 " conbination of the vehicle being placed in
a par ki nyhefbertheimehicleris rgviingeand i sd et ‘wlend spegdi whgthepida sehickais chargingl the speed
bei ng eq d L | i t.at e
sensors g%gnagﬂfﬁéﬂ%ﬂgggiorePgéﬁ%ﬁ%ﬁ%qg§gggﬁhﬁgﬁggg%nggﬁggﬁk?gPﬁgg%sing t he
setting wedhitclheubspstdmn 1§ tgberentmldaalityddrt eeiedioor far pesiedis imervalhelnghigni ng and

closing of the vehicleg door. Oher enbadi pent.s ontain_ vari.ous .ot her
et hots PPty Sl BrlE hen Y i arR VA B o eeE SR ¥R O o
t he vehi gll@adén ddb@mpatibnytayedan velike focktidntand SOQUAformation fotedack Gehitdd, @s m ne
that vehicle is in the parking state and the current trip has ended. There
are seveferribedaboys Igafdinon. r‘herfﬁmfaﬁgff‘“fma)(ﬂéﬂ‘i“w eSO Wbﬁiﬂes ®hort. The

vehi cl e Laoadek 8NwatifigQINEBYd Pbefaility eNdlsGd R-Rhrgk A9eti@EL . the vehicle
identity nay be read at the entry gate to the port for instance by tripping

a switch that Theuseriatesface and display déveceiwithin the gelectedpshiclegisplayhwerionadi ng of a

hicle i i I | . h hi ¢l Ki
B L L

vehi cl e pdrarpétels, hdlicss grarakil igfomticeseanfion BRI Vel Fhgitgl@Oshowayin stegned. Fdie end
of the trip, or a user nmay directly enter that the trip is over on the

vehi cl e %A, dhe crpegl dadiliy may seade Wasningtoya vshicles todnform (hegerithat thetJQeief of
deci di ng,that: a: jche j.S. i i . chosen
Wil deptsdPhR itV Gk bbei detR AL APkl AR kiR 11k PR
invention in which vehicles in the fleet include electric powered vehicl es,
t he vehicle subsystemfor each electric powered vehicle includes a state of
charge SOC nonitor 204 for nonitoring the available charge remaining in the
vehicle. Data representing the SOC is provided to the processor 188, for
transm ssion to the central station 12 by the transmitter/receiver 190 for
use vehicle allocation and nonitoring functions described above. Data
representing other paranmeters 207, such as vehicl e speed, door open,
vehi cl e charging) and so forth are also provided to the processor 188, for
transm ssion to the central station 12 by the transmtter/receiver 190. In
yet further enbodi ments, the vehicle subsystemincludes a vehicle |ocation

e . o o, .




processor 188) for transm ssion to the central station 12 and/or for
provi di ng on-board tracking and route planning data. The choi ce of tracking
system however is a matter of inplenentation convenience. The foregoing
description of the preferred enbodi nent of the invention.has been ngﬁqmged
for the purposes of illustration and description. It is not intené J e
exhaustive or to limt the invention to the precise formdisclosed. Mny
nodi fications and variations are possible in |light of the above teaching.
For exanple, while many of the data pro essing and deci si on maki ng
functions are descri bed above as being gerforned by the central facility)
ot her enbodinents may include port facility conputer substystens that are
progr am*ﬁﬁ' vEIRCIRES fhe hBArS@ PBit 9rfk,§s'a¢ofa td 4RB g‘c@ﬂr&ct théverfde ol dhbiger, GpBOLE ment s)

t he vehi cl'e susbsystem nay be progranmed to perform some of such functions.
ThereformmrssdwéUEmtwnmed that the scope of the invention be linited not by
this detail ed.descr.i ut t her ppe her
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one or NRAiRmyahéssiRs i thotenBallth@Rl, Af gre@hérGh@s: neThipes RBL a9Fl0DFeE, ‘welgkls, the
vehicle allocation system conprising: one or nore ports_at geographlcally
renot e | veparptdnes of esead hale’ mey kedeansmaitied fromaiser ipigiface apdidisplgy gonsale within er f ace
t erm nal i A et; a conputer
Syst em clio SRR e e Bick G ARn bRyl o Bt HeRBA Bl R 21 ot each
port and pr ogngnmied pfederrep embedmentg, the vebinle wbqaesmmmo@um optraw vyatra and,

in response there for .determ.ni vehjcles.fromthe fleet
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t han alltrﬂﬁgtilh&)n\/sgihtxﬁ] &2 vafiety bEothtreedhniqaesfonpraviging atclohed fatrbirg a par ki ng
state of vehi cl romthe fleet an inr sponse t hereto, {ncluding the
vehi cl e ’i"%”ﬂ“ﬁ%""grﬁl?&%‘fm‘a st Flap % A igedeey °8FP§&MF§6¢ {8 wher ei n:
sai d Conppratisn, i KiEbidace WABSKNBABHN AEKIALARGS G sydidnd OCation of each
vehicle in the fleet; and said neans for detecting the parking state of
each vehicle conprises neans for determ ning whether the detected | ocation

of each yahiepgrdis: Maldilpy:2 designated area.

At some point in the duration of the user’s trip, the user will stop the vehicle and place

the vehicle in a parking gear as shown in steps 110 and 112. In preferred embodiments, the
vehicle subsystem 18 includes a sensor system for sensing such an event. Upon sensing that the
transmission is set in a parking state and/or the ignition or power is tumed off, the vehicle
subsystem 18 transmits a parking state signal to the central facility. Once the vehicle is placed in
a parking state, the vehicle is tumed off and disabled, as shown in step 114, until the user re-
enters the correct user identification and correct PIN. If the vehicle is at a port facility however
and the vehicle is placed in a parking state, the vehicles is turned off and disabled, the user must
go through the vehicle allocation process again if they desire to use a vehicle further. At the port
the vehicle is returned to the poo! of available vehicles when it is placed in the park state.

In further preferred embodiments, the vehicle subsystem 18 includes or operates with
sensors for sensing the user exiting the vehicle, step 116, such as sensors for sensing the driver-
side door opening and/or closing after the vehicle is set in a parking gear. Further embodiments
may employ other suitable sensors for sensing a parking condition, including, but not limited to a

pressure sensor for sensing presence of weight on the driver’s seat, a sensor for sensing the



2. A systemas recited in claim1l, wherein said neans for detecting the
parking state of a vehicle conprises a sensor for sensing the setting of
the vehicle in a parking gear. 3. A systemas recited in claiml, wherein
said neans for detecting the parking state of the vehicle conpriskkJi 200]
sensor for sensing the opening and/or closing of a door of the vehicle.

31 JUL 2003 -36 g., A systemas recited in claiml, wherein: each port

i ncludes a parking facility in which one or nore vehicles may be parked at
any given tine; said conputer systen1i£FIudes means for detecting the

| ocation of each vehicle in the fleet;““and said neans for detecting the
parking state of each vehicle conprises neans for determ ning whether the

detected | .0 | | cle. d i tehl q i.lity of one of
sai d porsfél.ngg.?*h%\rbsaﬁésrfggbﬁnﬂals&ﬁgécﬁfl%%f'ﬁoﬁ%}fgiamr%fd}ﬁmeé%g?@%ﬁ%cI e detected
in a pardsibthatibey therodf. thgetFarthetr egbddiradnts, the vedr neeysimiply ergteri anktivelzdicating he
group of avail able vehicles of that port, 6. A systemas recited in claim
I, wher ghatthesyghirlecis pprkedin tag aserinierface g dspigp drdcsriptheyahielet i ng the | ocation

of each vehi %i%r&xﬂio‘hh@lating to the parked state of the vehicle is transmitted from the vehicle
subsystem to the central facility. However, further information is needed to determine whether
the vehicle is parked and being returned to a port facility or is merely temporarily parking while
the user is conducting an errand. Accordingly, in preferred embodiments, if the vehicle is in a
parked state, then the vehicle's location is determined, as shown in step 118. As discussed
above, any suitable vehicle tracking system may be employed to track and determine vehicle
locations, including, but not limited to, GPS systems, a Teletrac system (Teletrac is a trademark
of Teletrac, Carlsbad California), or the like.

If the vehicle is determined to be within a port facility when placed in a parked condition,
then the vehicle subsystem is controlled to lock the vehicle doors within a preset time period, for
example, 30 seconds, after the last vehicle door is closed, step 120. The vehicle subsystem then
returns to the idle condition, step 122, and awaits allocation to a further user.

If the vehicle is determined to be outside of a port facility when placed in a parked
condition, then the vehicle subsystem is controlled to lock the vehicle doors and disable the
vehicle within a preset time period, for example, 30 seconds, step 124. The vehicle subsystem
also may be controlled to lock the vehicle doors after a door has been opened or after the ignition
has been turned off. However, instead of returning to idle condition, the vehicle subsystem
remains programmed to allow access and the enabling of the vehicle to the user with the same
user identification and PIN, as shown in step 126. In this regard, when the user returns to the
vehicle, the user may input the same identification data (for example, by swiping the same card
or token) thereby entering the same PIN that was previously entered by the user or sent to the
vehicle via the central system, as shown in step 128. Thereafter, the process of comparing

identification information and processing PIN information is carried out similar to that described

above with respect to Fig. 3, beginning at step 70.



fleet; and said nmeans for detecting the parking state of each vehicle
conpri ses a sensor for sensing the setting of the associated vehicle in a
par ki ng gear and neans for determ ning whether the detected | ocation of
each vehicle is within a designated area and detects a parking sg@qgkqmga
gi ven vehi cl e upon the occurrence of both the vehicle being within the

desi gnated area and the vehicle being set in a parking gear. 7. A system as
recited in claiml, wherein: each port includes a parking facility in which
one or nore vehicles may be parked at any given tinme; said conputer system
I ncl udes neans for detecting the | ocat?on of each vehicle in the fleet; and
said neans for detecting the parking state of each vehicle conprises a
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I ncl udes ans for detecting the location of each vehicle 1n the ﬁeet: and
sai d meamsifedrand parked atragportifeciiitar Kicogdinglptaevebicleamayi beantometi¢atly ecallongied wes a

sensor for nsi t he . openi ng an éor closing of .a.door of th hi.cl e and
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-ithin a designated area and detects a parking state of the given vehicle
upon the_qccur fae of both the vehicle being within the designated area
and the @gﬂléﬂ£—&ﬂgﬂggbening and/or closing. 9. A systemas recited in
claiml) wherQicordimdte FurthePbdpedtst thkEsen iRPEnkibh GafkHGhdahlrds dr®infbalhi QNS
or.nore vehicles may be parked at any glven time;

address situations’in which a legitimate user inadvertently enters the wrong PIN more than the

allowed number of attempts, fails to enter the information within the preset time period, loses a

card key or locks the card key inside of the vehicle. In the event that a legitimate user is

inadvertently denied access to or enablement of a vehicle, then the user may contact the central

facility by suitable means, including, but not limited to, telephone, portable Internet connection,

or other communication device. Upon verification of the user’s identity, the central facility

transmits a command to the user’s vehicle to instruct the vehicle subsystem to unlock and enable

the vehicle for the user. If the user is at a remote location from the vehicle, for instance at a

public telephone, the enablement command may have a delayed enabling effect in order to allow

the user to return to the vehicle before it is enabled.

User identity may be verified, for example, by requesting that the user provide certain

personalized information for comparison with such information obtained from the user when the

user originally subscribed to the system. In addition, the location of the vehicle may be

determined, as noted above, and may be compared with the expected vehicle location, based on

the travel information entered by the user upon requesting the vehicle.

In addition the vehicle possesses a "fail safe" operations mode. Once a vehicle is checked
out by a user it will continue to operate for the balance of the user's trip, even if the

communications unit which maintains communication with the central facility should fail, or

should the central facility cease function for any reason. Thus there is no condition where loss of



said conputer systemincludes neans for detecting the |ocation of each
vehicle in the fleet; and said neans for detecting the parking state of a
gi ven vehicle conprises a sensor for sensing the opening and/or gi@ijnﬂ]ff
a door of the vehicle and neans for determ ning whether the dete L 200

| ocation of the vehicle is within a parking facility of a port and detects
a parking state of the given vehicle upon the occurrence of both the
vehicle being within the parking facility of a port and the vehicle door
openi ng and/or closing. 10. A-systemas recited in claiml, wherein said
conputer systemis further progranvnédmrb sel ect and al l ocate one of the
vehi cl es fronlthe group of available vehicles, in response to a request for

mi ol . . :
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progranme
avai | abl @sapiddi cl es at a port upon aI I ocat lon of the vehicle, in response
to a request. 31 J UL 2003 -38 12. A systemas recited in claiml
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vehicle to the port and placing o vehicle I1n a parking state. 13. A
syst em aasa lzacqntabidd mmnc:lrrargmdyﬂ,for wisenes uﬁ tfsaflehiclcdxiptdar@er sfiteirgrdamagdduf it her

programed to rn an af% ogcat ed vel? tc ﬁ to the group of avail able
vehi cl es™A{Mmo4¢ 5}’? 85 35BITA9188 1502 B Pha!ti¥er to confirmreceipt of the

vehicle within a preset tine fromthe allocation of the vehicle. 14. A
nmet hod for sharj ng_ one or nore vehicles froma fleet of vehicles anbng one
or nore Re %%t hod conprising: providing a user interface at one or

nmore ports atAQcﬁRﬂEs%@ bb &R 1h¥re"fé?§€9teﬁxbb&lﬁﬁ£tk %ﬁncfe?hﬁ& b/RidcHe@ @0k Ak MR

rece|V|ntg request for a vehicle fromthe fleet on a user interface

t er mi nal faeifityga @n@herst@”@eet user demands or to relieve a facxhty of an oversupply of vehicles.
Also as discussed above, in a preferred embodiment, some or all of the vehicles within the fleet
are provided with towing bar gonnectors and each port facility is provided with towing bars for
connecting two or more vehicles together. [n this manner, one vehicle may be readily connected
to another and towed to a remote port facility by a single attendant. The attendant may then
disconnect the connected vehicles, leave one of the vehicles for the user and return to the original
port facility with the other one of the two vehicles, or on a vehicle, for example a motor scooter,
mounted on one of the vehicles.

The ability to connect vehicles, relocate the connected vehicles and disconnect the
vehicles at the relocation in a time efficient manner requires a tow bar and connection system
that can be operated quickly and easily. Accordingly in preferred embodiments some or all of the
fleet vehicles are provided with tow bar connectors and each port facility is provided with at
least one tow bar designed for quick and easy connection to the vehicles. The relocation aspect
becomes more complex, however, when the fleet of vehicles includes a variety of different types
of vehicles, such as four-wheel vehicles, two-wheel vehicles, and/or three-wheel vehicles. In
such embodiments, it is preferred that a tow or carrier mechanism be provided to allow various
types of vehicles to be towed or carried by other fleet vehicles from one port facility to another.

Thus, for example, Fig. 5 shows an example of a carrier bracket 130 for connectionto a

standard tow bar receptacle on the rear of a vehicle, and which is configured to carry a further



ports; determning, in response to a user request, a group of vehicles from
the fleet which are available to the user at that port, said group may
include | ess than all of the vehicles in the fleet; detecting a parking
state of a vehicle fromthe fleet and) in response thereto) incquiﬂw 1ive
vehicle in the group of available vehicles of one of said ports; an
detecting the |location of each vehicle in the fleet, wherein said step of
detecting the parking state of each vehicle conprises determ ning whet her
the detected | ocation of each vehicle_ks_within a designated area. 15. A
method as recited in claim 14, wherein"said step of detecting the parking
state of a vehicle conprises sensing the setting of the vehicle in a

parki ng g&afle, shbh ash tBLNREAS: theeireded Delidi@i Mbrkpartithied e ik wradker soep of
detecting the parking state of the vehicle conprises sensing the opening
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and the wehiigl@teBeUNGhaped bladkeBmPaitkd 13@hH@@eErside of the vehicle 16’ to be carried. For
example, Fig 5 shows an inverted “U”-shaped bracket 150 mounted to the underside of a
motorized two-wheeled vehicle. The bracket 150 defines a “U”-shaped opening for receiving the
horizontal leg 146 of the member 134. Apertures 152 in the bracket 150 are positioned to align
with aperture 148, upon the bracket 150 receiving the horizontal leg 146 of member 134. With
the apertures aligned, the pin 154 may be inserted through the bracket 150 and leg 148, to secure
the vehicle 16’ to the carrier bracket 130. Accordingly the vehicle 16’ may be carried by a
vehicle 16, by simply connecting the leg 144 to the standard tow-bar receptacle of a vehicle 16,
then placing the vehicle 16° on the horizontal leg 146 and inserting the pin 154 through the
apertures 148 and 152. Finally, the vehicle 16’ may then be lifted by rotating the spool or
reel 142 to take up some of the flexible band 140 and, thereby, draw the bracket 134 in the
vertically upward direction. The raising and lowering mechanism just described may be replaced
by a variety of lifting mechanisms known in the art. For example the lifting mechanism provided
may be a hydraulic, pneumatic, rack and pinion, scissors and screw, or other mechanisms known
in the art.

After relocating the vehicles 16 and 16°, the vehicle 16’ may be detached from the

bracket 130 by removing pin 54 and lifting the vehicle 16’ off of the horizontal leg 146. If

needed, the member 134 may be lowered by unwinding the spool or reel 142 to assist in



20. A nmethod as recited in claim 14, further conprising the step of

sel ecting one of the vehicles fromthe group of available vehicles, in
response to a request for a vehicle. 21. A method as recited in claim 20,
further conprising the step of renoving a vehicle fromthe group]dfiUl 2003
avail abl e vehicles at a port, upon allocation of the vehicle, in response
to a request. 22. A nethod as recited in claim?21, further conprising the
step of returning an allocated vehicle to the group of avail able vehicles
at a port upon return of the vehicle tp the port and placing of the vehicle
in a parking state. 23. A systemas retited in claim?21, further conprising
the step of returning an allocated vehicle to the group of avail able
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Port Facility:
In preferred embodiments, the system 10 in Fig. 1 includes a plurality of port facility 14

located in geographically remote locations relative to each other, for example, at locations
convenient for a large number of potential users, such as near train or bus stations, campuses,
office parks. shopping areas or the like. Two examples of vehicle distribution port facility 14 are
shown in Figs. 6 and 8. respectively. In the example embodiments of Figs. 6 and 8, the vehicle
distribution port. 10 facility includes parking spaces 156 for parking a plurality of vehicles 16. In
addition, the distribution port 10 includes a computer subsystem 158 typically located at a

kiosk 14 to facilitate user interaction. Fig. 7 shows a generalized block diagram representation of
the computer subsystem 158, which includes a computer 160, a display and user interface

device 162, and a communications interface 164 for communication with the central facility 12.
The communications interface 164 may be, for example, a satellite, radio frequency RF or other
wireless link, in which case, the interface 164 would include a transmitter/receiver. In a
preferred embodiment of the invention, the interface 164 between the central office facility and
the subsystem 158 may comprise a hard wired connection, such as through computers linked to

the Internet. Such a preferred embodiment is illustrated in Fig. 14. In Fig 14 the user's interface
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dESH=Y & ¢0 system because they may access the system remotely, for example to make reservations for
shared vehicles, to determine if vehicles are available at a port. to determine how long a wait
there is for a vehicle, to apply for membership in the vehicle sharing system or for other reasons.

The registration web-server 256 also interfaces with a database 258. The database 258

contains user data 266, in which is kept a record of user information and statistics, such as the
time and date that the user used the system, the user ID, the destination of the past trip, vehicle
information, port information, as well as the time and distance estimates entered by the user for
the past trips. These statistics can be used to predict vehicle usage, for example if 2 user makes a
reservation for a shared vehicle. The database 258 may contain a user request database 268, in
which user requests for vehicles and allocation information of the vehicle may be kept, as well as
a wait request data 262. The wait request data 262 may contain information about vehicle
requests that cannot be immediately filled, for lack of a vehicle or in the case that the vehicle is,
for instance an electrical vehicle, lack of a vehicle with sufficient battery charge. The wait
request data 262 may contain such information as the time and date that the user used the system,
the user ID, the destination of the past trip requested as well as the time and distance estimates
entered by the user for the trip requested. In one embodiment the wait request data may be on a
separate computer and may be accessed by a user having the proper database permissions 260.

Safeguarding the wait request database 262 is important because the monitoring and control
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vehicles to users who are waiting for vehicles.

Fig. 15 is a flow diagram of the process when a user seeks a shared vehicle. As the user
approaches the kiosk the system is idling, block 270. The user then swipes their identification
card at the kiosk card reader as in block 272. The card read by the kiosk card reader is the same
card as used at the vehicle to gain entry, and is also the same card used to gain access to the kiosk
area. The kiosk computer then accesses the registration web server in block 274. When
communication has been established between the registration web server 256 and the kiosk web
client 250 computer, block 276 is executed. In block 276 user identification information, which
has been obtained from the identification card, along with a kiosk ID identifying the transmitting
kiosk, is sent to the registration web server. Next in block 278 the registration web server 256
compares the user ID received from the kiosk web client 250 computer to the active user list to
see if the user is an authorized user. If the user ID is invalid, block 282, the user is told, in
block 283, that their user ID is not valid and the system retumns to the idle state in block 270. If
the User ID is valid, block 280, then the registration web server 256 collects the user request
information in block 284. The user request information consists of information such as vehicle
destination, estimated time of the trip, and estimated distance of the trip. When the user
information has been collected the registration web server 256 queries the shared system
database, in block 286, in order to satisfy the request. In block 288 the registration web
server 250 selects an available vehicle from the database 258 to satisfy the user request. In
block 290 the user is asked if they accept or decline the offered vehicle. If the user declines the
vehicle, block 294. the registration web server 256 disconnects as seen in block 296. If the user
accepts the vehicle, in block 292, the registration web server 256 stores the trip request data in
the shared vehicle database in block 298. Finally in block 300 a computer control process polls
the vehicle request database and processes the request.

The computer subsystem 158 is preferably disposed in a well lit and highly visible

location and, more preferably, is also housed within a building or enclosed structure 166 (as

shown in Fig. 2), to which access is controlled for user security. Access may be controlled by an
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attendant stationed at the port facility 14 or by a standard Jock and key system, wherein a key to
the door 168 is issued to each user. However, in preferred embodiments, the door lock is
controlled by a card key entry system and each user is issued a card key comprising a card on
which magnetic, optical or other machine-readable data is recorded. In such systems, the
enclosed structure 166 is provided with an electronic door lock 170 (Fig. 7) and a card reader 172
disposed in a user accessible location outside of the structure 166, for example, adjacent the
door 168.

To gain entry to the structure 166, a user must swipe or insert the uset’s card key past or
in the card reader 172, to allow data from the card to be read and communicated to the
computer 160. The computer 160 is programmed to process the user ID and, provided user ID is
in the database of currently valid users, controls the electronic door lock 170 to unlock the
door 168 and allow the user to enter the structure 166. For example, the data may comprise a
user identification code or an expiration date code and the computer 160 may be programmed to
compare user identification code with a database of valid user identification codes or compare
the expiration date code with the current date. Thus, the computer 160 may be programmed to
unlock the door 172, only if the user identification code is valid or an expiration date has not

passed.

Once the user has entered the structure 166, the user will have access to the port facility
display and user interface device 162. The display and user interface device 162 may comprise
any suitable display including, but not limited to, a cathode ray tube CRT display, liquid crystal
display LCD or the like, and any suitable user interface, includfng, but not limited to, a touch-
screen integrated with the display, a keyboard, a mouse, a joy stick or the like. For user
convenience, a CRT display with a touch-screen user interface is preferred.

The display and user interface 162 is provided to display instructions, prompts and
information to the user and to allow the user to enter information, such as travel information
and/or identification information, from the users ID card, for processing by the computer 160 or
communication to the central facility 12. For added security, a second card reader (also

represented by box 172 in Fig. 7) may be disposed within the structure 166, adjacent the display
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and user interface 162, for the user to enter card key data to initiate or continue interaction with
the display and user interface 162. As described above, travel information and/or identification
information entered by a user at a port facility 14 is communicated to the central facility 12 and
is used by the central facility to select a vehicle for the user to pick up at the port facility 14.

In the Fig. 8 example, the vehicle parking spaces 156 are located within an enclosed
structure. such as a building 174 having a gate or passage 176 through which vehicles may enter
and exit, for added vehicle security. In addition, the Fig. 8 example includes tracks 178 for
automated movement of vehicles between parking spaces 156 and the gate or passage 176. Thus,
for example, a vehicle selected for a user 20 at the port facility may be automatically moved from
a parking space 156 and delivered to the gate 176 for pick up by the user. Similarly, upon
completion of a trip or upon delivery of a vehicle to the gate 176 of the port facility, the vehicle
may be automatically moved from the gate to a parking space 156.

In preferred embodiments, the vehicle fleet includes or is composed entirely of electric
powered vehicles. Accordingly, each of the vehicle distribution port facility examples shown in
Figs. 6 and 8 includes vehicle charging devices located adjacent at least some of the parking
spaces. In the Fig. 8 example, the charging units may include automated connectors, for

automatically connecting and disconnecting from vehicles in the parking spaces 156.

Central facility:

A generalized block diagram representation of an example central facility 12 is shown in
Fig. 9. The central facility 12 in Fig. 9 includes a computer 180 with an Internet connection 13,
programmed for processing user travel and/or identification information received from vehicle
distribution port facility and selecting vehicles for users, based on the received information. The
central facility 12 also includes a transmitter/receiver unit 182 for communication with the
vehicle subsystems 18, for example using a satellite communication link, an RF link or other
suitable wireless link. As described above, the central facility 12 is also coupled for

communication with the computer subsystems 158 at the vehicle distribution port facility. That
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communication link may also be made through the transmitter/receiver unit 182 or, alternatively,
through a separate communications link such as a hard wired link.
As discussed above. the computer 180 is preferably programmed to conduct vehicle
tracking routines, for example, in accordance with standard vehicle tracking and communication
software, including, but not limited to a Teletrac system (Teletrac is a trademark of Teletrac,
Carlsbad California). Accordingly, the central office facility 12 also includes display
devices 184, for providing a system administrator with visual information regarding the location
and also regarding various monitored operational conditions of vehicles in the fleet, and an input
device 186, such as a keyboard, mouse, or the like, for allowing the system administrator to iriput
instructions and data, Preferably, the central office facility is located in a secure environment,
such as a secure office building, where data relating to user identification codes and other

sensitive or private information may be maintained in a secure manner.

Vehicle Subsystem:

As described above, each vehicle 16 in the fleet is provided with a vehicle subsystem 18
for communicating with the central office facility 12 and for performing a variety of other
functions, depending upon the embodiment of the invention. A generalized block diagram
representation of a vehicle subsystem 18 is shown in Fig. 10. Each vehicle subsystem 18
includes a programmable processor or computer 188 for processing information and controlling
the operation of other components of the subsystem 18. The vehicle subsystem 18 also includes
a transmitter/receiver unit 190 for wireless communication with the central facility, as discussed
above. The vehicle subsystem also includes a display and user interface unit 192,

In embodiments in which the vehicles within the fleet are enclosed vehicles, such as those
shown in Figs. 1, 6 and 8, then the display and user interface unit 192 is disposed within the
enclosed interior of the vehicle, in a convenient location for access by a vehicle user, such as on
the center console, dashboard or overhead console.

The vehicle subsystem for enclosed vehicles also includes a card reader 196 mounted for

access by a user from outside of the vehicle. Thus, for example, Fig. 6 shows a card reader 196
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the vehicle selected for a user, the user must swipe the card key past the card reader, to allow the

data recorded on the card to be read. The data read by the card reader 196 is provided to the

processor 188 for comparison with data received from the central facility, through

transmitter/receiver unit 190. The processor 188 is programmed to control an electronic door

lock 198 to unlock one or more vehicle doors and allow access to the vehicle interior, upon a

sufficient match between the compared data.

Once the vehicle door is unlocked, the user may enter the vehicle and gain access to

display and user interface 192. The processor 188 is programmed to operate with the display and

user interface 192 to display instructions to the user and to receive data input by the user,

including a personal identification number PIN. The processor 188 is further programmed to

enable or disable the operation of the vehicle by providing an enable or disable signal 200 to an

operation-critical element, based on the validity of the PIN entered by the user. The enable or

disable signal may be used to control a suitable device for enabling or disabling any operation-

critical element of the vehicle, including, but not limited to, the vehicle ignition system or fuel

line (for internal combustion powered vehicles), the battery power source, or the like. Devices

which respond to enable or disable signals for enabling or disabling ignition systems, fuel lines,

battery power sources or the like are well known in the vehicle security field. In the case of an

electric vehicle, for example, a disable signal would be activated by the vehicle being in a

charging state. This would prevent the vehicle from being driven while it was connected to the

charging facilities, thus eliminating damage that could be caused if the vehicle were accidentally

driven while still connected to the charging facilities.

In further embodiments of the invention, the vehicle subsystem includes one or more

parking state sensors 202, for sensing the parking state of the vehicle. As discussed above, the

parking state of a vehicle may be sensed in various manners, including, but not limited to,

sensing the setting of the transmission in the parking gear, the setting the parking brake, the lack

of movement for a predetermined period of time, the opening and/or closing of a vehicle door or

combinations of those events. In a preferred embodiment, a parking state is sensed by the
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combination of the vehicle being placed in a parking gear and the driver-side door being opened
and vehicle speed being equal to zero. In such preferred embodiment, the parking state sensors
202 would. therefore, include a parking gear sensor for sensing the setting of the parking gear
and a door sensor for sensing the opening and closing of the vehicle door, Other embodiments
may contain various other methods for deciding that a user trip is over. For example the location
of the vehicle at the port may be taken into account in order to determine that vehicle is in the
parking state and the current trip has ended. There are several ways of determining that the
vehicle is located at a port. The vehicle location system may place the vehicle at the port, the
vehicle identity may be read at the entry gate to the port for instance by tripping a switch that
may cause the vehicle identity to be read. The reading of a vehicle identity may also occur by
sensors located at the vehicle parking spaces, or at the entrance to the parking lot. In addition
placing a vehicle in park in a parking space and opening the door may signal the end of the trip,
or a user may directly enter that the trip is over on the vehicle console. There is a great variety of
flexibility in methods of deciding that a vehicle is in the parking state and the exact method
chosen will depend on the implementation.

In yet further embodiments of the invention in which vehicles in the fleet include electric
powered vehicles, the vehicle subsystem for each electric powered vehicle includes a state of
charge SOC monitor 204 for monitoring the available charge remaining in the vehicle. Data
representing the SOC is provided to the processor 188, for transmission to the central station 12
by the transmitter/receiver 190 for use vehicle allocation and monitoring functions described
above. Data representing other parameters 207, such as vehicle speed, door open, vehicle
charging, and so forth are also provided to the processor 188, for transmission to the central
station 12 by the transmitter/receiver 190.

In yet further embodiments, the vehicle subsystem includes a vehicle location or tracking
system. Such systems are known in the art. Vehicle location may be tracked through a variety of
methods, the vehicle itself can employ triangulation using radio beacons or dead reckoning, the

vehicle may also be tracked by receiving a signal from the vehicle and triangulating on that

signal. In one further embodiment a GPS device 206 provides location information to the
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processor 188, for transmission to the central station 12 and/or for providing on-board tracking
and route planning data. The choice of tracking system, however is a matter of implementation
convenience.

The foregoing description of the preferred embodiment of the invention has been
presented for the purposes of illustration and description. It is not intended to be exhaustive or to
limit the invention to the precise form disclosed. Many modifications and variations are possible
in light of the above teaching. For example, while many of the data processing and decision
making functions are described above as being performed by the central facility, other
embodiments may include port facility computer substystems that are programmed to perform
some of such functions. In yet further embodiments, the vehicle susbsystem may be programmed
to perform some of such functions. Therefore, it is intended that the scope of the invention be

limited not by this detailed description, but rather by the claims appended hereto.
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What is claimed is:
1. A vehicle sharing system for sharing one or more vehicles from a fleet of vehicles

among one or more users, the vehicle allocation system comprising:

one or more ports at geographically remote Jocations relative to each other, each port
‘having a user interface terminal for receiving a request for a vehicle from the fleet,

a computer system coupled for communication with the user interface terminal at each
port and programmed for processing a user request received at a port and, in response thereto. for
determining a group of vehicles from the fleet which are available to the user at that port, said
group may include less than all of the vehicles in the fleet; and

means for detecting a parking state of a vehicle from the fleet and, in response thereto.
including the vehicle in the group of available vehicles of dne of said ports,

wherein:

said computer system includes means for detecting the location of each vehicle in the
fleet; and

said means for detecting the parking state of each vehicle comprises means for

determining whether the detected location of each vehicle is within a designated area.

2. A system as recited in claim 1, wherein said means for detecting the parking state

of a vehicle comprises a sensor for sensing the setting of the vehicle in a parking gear.

3, A system as recited in claim 1, wherein said means for detecting the parking state

of the vehicle comprises a sensor for sensing the opening and/or closing of a door of the vehicle.
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4, A system as recited in claim 1, wherein:
each port includes a parking facility in which one or more vehicles may be parked at any
given time;
said computer system includes means for detecting the location of each vehicle in the
fleet; and
said means for detecting the parking state of each vehicle comprises means for
determining whether the detected location of each vehicle is within the parking facility of one of

said ports.

5. A: system as recited in claim 4, wherein a vehicle detected in a parking state of the

parking facility of a port is included in the group of available vehicles of that port.

6. A system as recited in claim 1, wherein:

said computer system includes means for detecting the location of each vehicle in the
fleet; and

said means for detecting the parking state of each vehicle comprises a sensor for sensing
the setting of the associated vehicle in a parking gear and means for determining whether the
detected location of each vehicle is within a designated area and detects a parking state of a given
vehicle upon the occurrence of both the vehicle being within the designated area and the vehicle

being set in a parking gear.

7. A system as recited in claim 1, wherein:

each port includes a parking facility in which one or more vehicles may be parked at any
given time;

said computer system includes means for detecting the location of each vehicle in the
fleet; and

said means for detecting the parking state of each vehicle comprises a sensor for sensing
the setting of the associated vehicle in a parking gear and means for determining whether the
detected location of each vehicle is within a parking facility of a port and detects a parking state
of a given vehicle upon the occurrence of both the vehicle being within the parking facility of a

port and the vehicle being set in a parking gear,
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8. A system as recited in claim 1, wherein:

said computer system includes means for detecting the location of each vehicle in the
fleet; and

said means for detecting the parking state of a given vehicle comprises a sensor for
sensing the opening and/or closing of a door of the vehicle and means for determining whether
the detected location of the vehicle is within a designated area and detects a parking state of the
given vehicle upon the occurrence of both the vehicle being within the designated area and the

vehicle door opening and/or closing.

9. A system as recited in claim 1, wherein:

each port includes a parking facility in which one or.more vehicles may be parked at any
given time;

said computer system includes means for detecting the location of each vehicle in the
fleet; and

said means for detecting the parking state of a given vehicle comprises a sensor for
sensing the opening and/or closing of a door of the vehicle and means for determining whether
the detected location of the vehicle is within a parking facility of a port and detects a parking
state of the given vehicle upon the occurrence of both the vehicle being within the parking

facility of a port and the vehicle door opening and/or closing.

10.  A-system as recited in claim 1, wherein said computer system is further
programmed to select and allocate one of the vehicles from the group of available vehicles, in

response to a request for a vehicle.

11. A system as recited in claim 10, wherein said computer system is further
programmed to remove a vehicle from the group of available vehicles at a port, upon allocation

of the vehicle, in response to a request.
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1 A system as recited in claim 11, wherein said computer system is further

programmed to return an allocated vehicle to the group of available vehicles at a port upon return

of the vehicle to the port and placing of the vehicle in a parking state.

13. A system as recited in claim 11, wherein said computer system is further
programmed to return an allocated vehicle to the group of available vehicles at a port, upon
failure of the user to confirm receipt of the vehicle within a preset time from the allocation of the

vehicle,

14, A method for sharing one or more vehicles from a fleet of vehicles among one or
more users, the method comprising:

providing a user interface at one or more ports at geographically remote locations relative
to each other,

receiving a request for a vehicle from the fleet on a user interface terminal at one of said
ports:

determining, in response to a user request, a group of vehicles from the fleet which are
available to the user at that port, said group may include less than all of the vehicles in the fleet;

detecting a parking state of a vehicle from the fleet and, in response thereto, including the
vehicle in the group of available vehicles of one of said ports; and

detecting the location of each vehicle in the fleet,
wherein said step of detecting the parking state of each vehicle comprises determining whether
the detected location of each vehicle is within a designated area,

15. A method as recited in claim 14, wherein said step of detecting the parking state

of a vehicle comprises sensing the setting of the vehicle in a parking gear.

16. A method as recited in claim 14, wherein said step of detecting the parking state

of the vehicle comprises sensing the opening and/or closing of a door of the vehicle.



1 1°9-Y"10%& ()-2z9+S10%& ()-s) mO%& ()-s'

"109& ()-L, &L0%&' ()-sS#10%&' () - aabdEbC5 1

1°9-Y"10%&' ()-2z9+S10%&' ()-s)mlO%& ()-s' "10%& ()- &3!'10%& ()-&L109%& () -

Nor mal " "Headi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43B¢"JUL 2003
"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
"Default Paragraph Fontw'N, \ 6=E50RXub”I ;

VFLuU] & %N Z9p=aCl* Q' X _df hj | nprtvxz| ~+?e+@K' Zbhu%@ [ /] 9<=7@ CACKBROW f _0GCsN
y@ 4n?: ~x™ &G M2: 8=@CLEsFGal KSNP+TQVW.Z{9~ ab I"#$9YR' () *+, -6Ti mes New
RomanAri al Courier New'h Root EntryWrdDocunentb

I"#B9& ()*+,-./0123456789: ;

<=>?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ " abcdef ghi j kl mopqgr st uvwxyz{|}~

VTHSOR (), - {701 A method as recited in claim 14, further comprising the step of detecting the
location of each vehicle in the fleet, and wherein said step of detecting the parking state of each
vehicle comprises determining whether the detected location of each vehicle is within a parking

facility of one of said ports.

18. A method as recited in claim 17, wherein a vehicle detected in a parking state of

the parking facility of a port is included in the group of available vehicles of that port.

19. A method as recited in claim 14, further including the step of detecting the
location of each vehicle in the fleet, and wherein the step of detecting the parking state of each
vehicle comprises sensing the setting .of the associated vehicle in a parking gear and determining
whether the detected location of each vehicle is within a designated area, wherein a parking state
of a given vehicle is detected upon the occurrence of both the vehicle being within the designated

area and the vehicle being set in a parking gear.

20. A method as recited in claim 14, further comprising the step of selecting one of

the vehicles from the group of available vehicles, in response to a request for a vehicle.

21. A method as recited in claim 20, further comprising the step of removing a
vehicle from the group of available vehicles at a port, upon allocation of the vehicle, in response

o a request.

22. A method as recited in claim 21, further comprising the step of returning an
allocated vehicle to the group of available vehicles at a port upon return of the vehicle to the port

and placing of the vehicle in a parking state.

23. A system as recited in claim 21, further comprising the step of returning an
allocated vehicle to the group of available vehicles at a port, upon failure of the user to confirm

receipt of the vehicle within a preset time from the allocation of the vehicle.



