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| nvention: The present invention relates, generally, to systens andl hEEBJEK
for sharing a fleet of vehicles anong a plurality of users and, in
preferred enbodi nents, to such systens and nethods for sharing a fleet of
el ectric vehicles, including systens agd nmet hods relating to allocating,

tracki ng, securing, managi ng and rel ocating of shared vehicles and, in yet
further preferred enbodinments, to systens and nethods relating to

al l ocating, tracking, securing, managing, relocating and charging of
shared el ectric vehicles. Description of the Related Art; In nost nodem
industrial countries, private autonobiles play an inportant and sonetines
i ndi spensable role as a nmeans for transporting people within and beyond
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t he nunber of autonobiles in and around nost industrialized cities and
nei ghboring regions continues to grow. The increasing nunbers of
aut onobil es results in higher occurrences of traffic jans and hi gher
dermands for parking spaces. Mass transit systens, such as busses, comuter
trains, subways, streetcars or the like can fulfill sone of the
transportati on needs of those conmunities and nmunicipalities that have such
1 1FEB 2004 -2 systens. However, travel with such systens is confined to
pre-set stop locations and tines, set by the route and time schedul e of
The prescribed routes and tine

F—eH : ahy travel ers' needs or are too
|nconven|ent for practical usage of the mass transportation system by sone
travelers. For nmany mass transportation users, the pre-set stop |ocation
is far t Bemir origination or destination |ocations that they

The present invention relates, generally, to systems and methods for sharing a fleet of
vehicles among a plurality of users and, in preferred embodiments, to such systems and methods
for sharing a fleet of electric vehicles, including systems and methods relating to allocating,
tracking, securing, managing and relocating of shared vehicles and, in yet further preferred
embodiments, to systems and methods relating to allocating, tracking, securing, managing,

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 Jocal 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 ne; ghboring
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



must find additional nodes of transportation to or fromthe pre-set stop.
For exanple, sone wusers drive private vehicles to and from pre-set stop

| ocations and park the vehicles near the stop |ocations. Some massq{FEB 2004
transportation systens even provide vehicle parking facilities near pre-set
stop locations for such users. For exanple, commuter train stops and bus
stops in and near sone cites are often provided with parking lots for
train users to park private vehicles. _However, vehicles in such parking
lots typically remai n parked throughout” a | arge part of the day, and are
driven only in the norning to bring the user to the train or bus stop and
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transporfation systens can result in a reduced nunber of vehicles on the
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and conveni ent shared vehicle systém and net hod. Shared vehicle systens
can pr ovhelgresser storf locatiobiis far yndugh fromttheir omgiaan ok desinhtian Ibcadioaptiat they on. 1 n

a shared vehicle.system, a_nunber of vehicles are nor |y maintained in
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nearest to the user's destination. may al drive a vehicle
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same desi gnat ed rkin area. Shared vehicle systens that are used by a
rel ati véfqiqi’%%lﬂﬂgﬁ’ﬁﬂﬁ@rq’sﬁtﬁ subscribers should include sufficient security
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the availability of a vehicle at any given time can be increased. However,
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need for private vehicles and can result in an inefficient use of private vehicles.

Accordingly, there is a need for a system and method for the efficient and convenient use
of private vehicles, such as an efficient and convenient shared vehicle system and method.
Shared vehicle systems can provide more flexibility than other means of public transportation.

In a shared vehicle system, a number of vehicles are normally maintained in several designated
parking areas. Each user is allowed to pick up a vehicle at one parking area, and return the
vehicle to the parking area nearest to the user’s destination. The user may also drive a vehicle out
of a designated parking area for an errand and return the vehicle to the same designated parking
area. Shared vehicle systems that are used by a relatively large number of subscribers should
include sufficient security measures to protect the vehicles from theft and also to protect the user
from crime.

Shared vehicle systems must be sufficiently convenient to motivate users to employ the

system. Accordingly, vehicle availability within a reasonable time of a user’s request for a



maxi m zes user conveni ence yet mnimzes the nunber of vehicles required in
the fleet. In particular, by enploying vehicles in a shared vehicle system
or method, additional ecol ogi cal advantages can be achi eved. Vehi ClﬁsFme

shared system nay be of many types. They may be the conventional petroleum
based gasoline or diesel fuel type vehicles. They may however be cl eaner
forms of propul sion such as nethanol or propane powered vehicles, or may

be vehicl es powered by hydrogen stored as a gas or netal hydride. Electric
vehicles may draw energy frombatteri'es, fuel cells, generators driven by
I nternal conbustion engi nes, or conblnatlons of different energy sources.
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but sharing systems and methods are in no way dependent on the use of an electric vehicle, and
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may be employed with a number of non electrical or hybrid technologies, including common
gasoline power.

The use of electric powered vehicles in a fleet of shared vehicles, however, presents
further complexities over other alternate power vehicles, for example, associated with vehicle
charging requirements and vehicle unavailability during charging times.

Electric vehicles typically require charging more often than the conventional vehicles
require refueling. Recharging stations are not nearly as available as conventional petroleum
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 hasa



capabl e of making the intended trip even though it is not fully charged.
Accordingly, there is a further need for a system and nethod for nagfgtﬁﬁl
shared el ectric vehicles in an optinmum fashion and to neet the need 04
maxi mum nunber of users with a m ni num nunber of vehicles. SUWARY OF THE
DI SCLOSURE Therefore, preferred enbodi nents of the present invention rel ate
to shared vehicle systens and nethods that naxi m ze user conveni ence and
mnimze the nunber of vehicles required in the shared fleet. A shared
vehicl e system according to one preferréd embodi nent of the present
I nvention includes a central facility, at |east one vehicle distribution
port fac r icle
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inthe flgeh..to nonitor the state of charge of electric vehicles and to
provi de other functions described below. According to one aspect of the

I nvention, allocation of shared vehicles to users is based, at least in
part, on travela;nfornation received fromthe users. By allocating vehicles

based onSU ef ficient usage of vehicles and user
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t aki ng i imclndaca cenutal facility, at least one vehicle distribution port facility and a plurality or fleet of

vehicles, each having a vehicle subsystem. In general, the dentral station and port facility and the
vehicle subsystems communicate in a manner to allow a user to enter information at a port
facility. That information is then communicated to the central facility, where the information is
processed to select a vehicle from the fleet for allocation to the user at the port facility. The
central station communicates with the port facility and the vehicle subsystem, according to
various embodiments described below, to notify the user of the selected vehicle, to provide
secure user access to the selected vehicle, to monitor the location and operating status of vehicles
in the fleet, to monitor the state of charge of electric vehicles and to provide other functions
described below.

According to one aspect of the invention, allocation of shared vehicles to users is based,
at least in part, on travel information received from the users. By allocating vehicles based on
travel information the efficient usage of vehicles and user convenience can be optimized, for
example, to maximize vehicle availability and minimize vehicle downtime. While various

embodiments related to this aspect of the invention may employ any form of shared vehicle,



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 systemo

met hod provides controlled or secured access to and/ or enabl enent df1f&&ﬂm4
shared vehicles. In preferred enbodinents, user identification information
Is provided to a vehicle that has been allocated to a user and such

I nformati on nust 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 enbodirents, a user's per sonal
identification nunmber PIN nust be entered by the user in a second
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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 avehicle 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



vehi cl es for charging. According to yet another aspect of the invention is
that, if electrical vehicles are enployed wthin a shared vehicle §yﬂtelﬂﬂ[]4
the electrical vehicles are allocated to users based on the state Of
charge (SOC) of the vehicles, in addition to vehicle |ocation, user travel

I nformation and statistical analysis of vehicle usage. According to a
further advantage of preferred enbodinents, vehicles are allocated froma
defined vehicle search group (VSG of agport facility. A vehicle search
group is defined as the set of vehicles that nay be allocated to a user. A
vehicle search group is determ ned by deciding what tinme period is
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at the @g}gclg;foy%@;,?defi ned waiting period. Vehicles within the vehicle
search group of a port facility include vehicles that are due to arrive at
the port faci Actoyding tchyes andiker pensetetfitheciavension dsthesf ifelewicalvehislasare i ¢
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departing trips or are scheduled for transport to another port facility.

In one preferred embodiment that includes electrical vehicles within the shared vehicle
group, a user is allocated a vehicle having the highest SOC within a vehicle search group of
vehicles having sufficient SOC to meet a user's needs. In another preferred embodiment, a user
is allocated a vehicle having the second highest (or Nth highest) SOC within a vehicle search
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



According to a further aspect of the present invention, a shared vehicle
system and nethod involves transporting or relocating vehicles fromone
area or port having a surplus of vehicles to another area or port Halkkfy2f
shortage of vehicles. Vehicles may al so be transported to effectively use
storage space for the parking of the vehicles. According to yet a further
aspect of the present invention, a shared vehicle system and net hod

i nvol ves a vehicle carrier for carrying a first vehicle with a second
vehicle, for exanple, for relocating the7first and/or second vehicle. The
above and ot her aspects, features, and advantages of the present invention,
wi |l become apparent fromthe foll ow ng description when taken in
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accompanying drawings in which preferred embodiments of the present invention are shown by

way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

Referring now to the drawings in which like reference numbers represent corresponding

parts throughout:

Fig. 1 is a schematic diagram representation of a vehicle sharing system according to a
preferred embodiment of the present invention;

Fig. 2 is a flow chart representation of steps carried out to request, select and allocate a
vehicle, according to embodiments of the present invention;

Fig. 3 is a flow chart representation of steps carried out for secure access and for enabling
vehicles in a fleet of shared vehicles according to embodiments of the present invention;

Fig. 4 is a flow chart representation of steps carried out for vehicle trips according to
embodiments of the present invention;

Fig. 5 is a schematic perspective view of a vehicle carrier according to an embodiment of

the present invention;



facility according to an enbodi nent of the present invention; Fig. 8 is a
schemati c perspective view of a vehicle distribution port facility
according to another enbodi nent of the present invention; Fig. 9 i#1FEB 2004
generalized bl ock diagramrepresentation of a central facility according to
an enbodi ment of the present invention; Fig. 10 is a generalized bl ock

di agram representation of a vehicle subsystem accordi ng to- an enbodi nent

of the present invention; Fig. 11 is a gtgph of the state of charge of a

vehicle battery versus charge tine curv and Fig. 12 is an illustration
of a transfer of vehicles between ports; Fig. 13 is an illustration of a
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niry consol of g » 1N bt b SN bl BRI CbSte sy eoBls B

conput er asymbedinendoftthepresensinsémtioh. ki osk conputers linked to the central

office corrputgrghﬁystemth,rou h the Internet; and Fig. 15 is a flow diagram

of the proces$§&dh?a gengiatizedsideskdiagram senserentationgfa campuichsubs e in ppot a

ki osk co o, T, ODI MENT I n the foll ow ng
Rl pocoramer a rinaaenh S e T

description pre eference’is nade to the

acconpanyi ng Big8iingscheibidperpedtiva visaF f HhRed distABetidnnpobiaelity SccoRpygiobY
way of illustration a specific enbodinent in which the invention may be
pract i cednoth¢r embodpnenb of thearestnpinyentipas ot her enbodi ments nmay be utilized
and struct ur ak; ] i om t N ope_of the
preferred enbg%ﬁc' Eeqﬂgg S@h@ﬂ%@%ﬁ%?%\?%trel?llglgér}\’%#fhcg%ﬁgrl é%(@\r& a??'?\f%ﬁ% ?OO?P

rel at es, empbodimeht of the presepsineemioand net hods for sharing a fleet of vehicles
anong a plura it){ of userﬁ%ngnd various aspects aof such systens and net hods

including opf I&ni disBPeRliEadhlogk dingsam mRreschiation) of avehiekeisHerySEmAsEITding tand

char gi ng,apdLEBAR S¥9h re&ﬂ?irn‘?gmrt]ii'ml F E B 2004 _g_ electric vehicles. As
di scussed above, 1n a shared vehicle system a nunber of vehicles are

normal | y mai nFig. héd 4 gragecfehadtate efitgrptofd vehickibaterp verass chEepehinisarrvd; and
al l owed to picgk hlg a .ﬁehi cl e%fat oné gfregi ng,area, and return the vehicle
to the parki ng’ga 1 andlipstiafion of a transige @ velicles between ports;
Fig. 13 is an illustration of a preferred embodiment’s mounting of a identification card
reader and a PIN entry console;
Fig. 14 is a block diagram illustrating a central office computer system and the subsystem
kiosk computers linked to the central office computer system through the Internet; and
Fig. 15 is a flow diagram of the process when a user seeks a shared vehicle and interacts

with a kiosk computer,

DESCRIPTION OF THE REFERRED EMBODIMENT

In the following description of preferred embodiments, reference is made to the
accompanying drawings which form a part hereof, and in which is shown by way of illustration a
specific embodiment in which the invention may be practiced. It is to be understood that other
embodiments may be utilized and structural changes may be made without departing from the
scope of the preferred embodiments of the present invention.

The present invention relates, generally, to systems and methods for sharing a fleet of
vehicles among a plurality of users, and various aspects of such systems and methods including

optimizing vehicle allocation, vehicle tracking, security, and charging and managing of shared



destination or return the vehicle to the sane designated parking area. To
successfully attract people to subscribe and becone users of a ShareF1FEBZW4
vehicl e system the system nust be sufficiently convenient and

I nexpensive. Mre particularly, users should be able to pick up a vehicle
at a convenient location and with mnimal or no waiting time. The system
shoul d be easy and i nexpensive for the user and cost effective for the
system adm nistrator to operate. To have mnimal environnental inpact, the
system shoul d be capable of addressifﬁ?fhe above needs and enpl oyi ng cl ean
means of transportation, such as electric powered vehicles, as its primry

shared vehicgle. .Preferred e di nents of th [ t o] ' te to
shared veRitEf @‘@Eflgi'é‘ﬁ%élécﬁ‘&segbﬂg‘f‘f‘?o’&a Rﬁm"‘éHEhé‘gagﬁgezﬁ?h“e“@%g‘e‘te‘{egggé% ed needs
and whi Cgorg'gﬂg' SRtnAdel i}n:s@'ﬁt‘)t@il JegEfRdaRtkingdiresi Eactaakdt isialloatd adviclotpges

e

di scusse ow. As w econe apparent” fromthe discussion below sone
embodi mendticlper draiparking area, endsteturi thg vehisle anthe parking agangarest to dhs¥seEsme

el ectrical , vehicles. Those.e di nent s of ] tion relate to charging
or st at edestinalne Q) setpEds "%’fde {éﬁ@%%ame eﬁéﬂqt%‘i%gklgaéﬁ%ay be inpl emented with
or Wi t hout vat} Qg e QRINGanARPRBbR t& QlbdéribeAnd Becofmlusere xhnEHaged webiile tyatem,

al location, tracking, and securing. Simlarly, enbodinents of thgo‘\iﬁ}()gnt i on

rel at i ngthesysteminisebeasufficientiysaneeosatans ingkpersave; dAPIE PRRICRAT Y YSFSS out
various gther .aspects. such as vehicle charaing.: Nale¥ imecyHkd ng, and
enbodi rre%lflg?"r%’?]ggi’ ﬁﬁgtf'ﬁle\a}te ?Oé'lv%mesnéll:otf%’tl?onngﬁﬁrrv%mgglﬁrlpaolqIé?r&%?e \1/'\? t hvli)r

Wi thout  ofshef sRuRESd daspatin@GeisiVe for the usaakd agt efitctive i itersystem char gi ng. A
schematic representation of a shared vehicle s.}/qstem 10 according {0 S_E
pr ef er r eadmigistrotdir tenerais. Tbavsmunigra enviamERBHMPEcts g st shgUld g CapRdley ot o
10 accordjpng, t e ki | | : hd élbMrid 2, at
| east ongfﬁgﬁ?sgﬁné%lasbp ?ﬁ! %%fi? %ﬁfoep #&%%%#ﬁ?mgif%%ﬁaﬁlg#hs&gfﬁy or fleet
of vehi clhewert8 véksicles, af itfrimiryiskarsheahilé.n Fig. 1), each having a vehicle
subsystem 18. _In general, the central ,stat., on anfio'%ort falglielsjﬁ%g?@%idthe

r

vehi cl e subsy®federied ebodimanisAf dieiRresantRYRREPn Flie 19 S e VE d“ent er
| nf or mat L.og, 3t w%ép‘ﬁ?a{glhlieﬁﬁﬁé Eﬁ&v)é-dlé{ibgd"'ﬁéedi arll WhiEh SR2094ddiénal heddgram@t i on i s

t hen comruni cat e e central facility 12, where the information_ is

pr ocessegrovide siditions! advantdges tigcussedrhetome A4 widk become pprsceat Eomghe giscyssion at

the port bfel%gvi sloimteyem %din;lgx]\?s p%?tgitnroﬁiy to sharing systems containing at least some electrical
vehicles. Those embodiments of the invention relate to charging or state of charge (SOC) of
electric vehicles and may be implemented with or without various other aspects relating to, for
example, vehicle allocation, tracking, and securing. Similarly, embodiments of the invention
relating to vehicle allocation aspects may be implemented with or without various other aspects
such as vehicle charging, tracking and securing, and embodiments relating to vehicle securing
may be implemented with or without other aspects such as vehicle tracking, allocation or
charging.

A schematic representation of a shared vehicle system 10 according to a preferred

embodiment of the present invention is shown in Fig. 1. A system 10 according to the Fig. 1
embodiment includes a central facility 12, at least one vehicle distribution port facility 14 and a
plurality or fleet of vehicles 16 (one of which is shown in Fig. 1), each having a vehicle

subsystem 18. In general, the central station and port facility and the vehicle subsystems

communicate in a manner to allow a user 20 to enter information at a port facility 14. That



station 12 comunicates with the port facility 14 and the vehicl e subsystem
18, according to various enbodi nents descri bed below, to notify thﬁ u&er

of the selected vehicle, to provide secure user access to the sele t bk B 2004
vehicle, to nonitor the |location and operating status of vehicles in the
fleet, to nonitor the state of charge of electric vehicles and to provide
ot her functions described below Selection and Allocation off Sharing
Systens Contai ning Electric Vehicles: According to one aspect of the
present invention, systens and net hods ¥&7 shari ng electric vehicles

i nvol ve selecting and allocating vehicles to users, based on a conbi nation
of factors far paxi mzing .effjciency and yser-convenie Sych factors
may i ncl [frmaPn i fden %Hﬂgm%ﬁtqdldﬁéh%fnirﬂ agibly| dwivpge ther OITBIgR OB Ehe
vehi cl es e I stance
whi ch thg)vgﬁtsegtrﬁéi}{;g?:?g&? he ??%\?/& ?loggtﬁ%ﬁgg&r tc})lyﬂ?rltrfrééﬁp %g{‘ t ceée{l}gelg expects
to use sthaory Ehéarhreunitdies wistethe pore Lieélity ed aftbhk iveldtle oubsysémtiBsickerdinganal ysi s
of vehicle, use erns &gﬂ%{u@ identity of the user, the nunber, of

i ndi vi dué?’?”ﬁéT“E’P‘&n‘g’ef‘Grde PEPeaw;tn nphly thoppser o theiselereedisis e torrovideni cl es
present ké&mtel'lﬁetp&ﬁéss tdthe aEctFt?@hfc'i@go ﬁxgm‘?&}ttﬁé Bckidh alF 6 e?afmn% SRl oq”lv fé
arrives at a first port aC| 4 an enters a req UBst For a ve |c e and
ot her i nincherfitétote mattior mecsmnmﬂcbargsyséleamc iFdrlmclesmfndnmrpﬁowﬂa otheBfunctierisude t he
desti nathon gorg or kiosk. The information nmay al so i nclude the additional
di st ancedSHEPEP™Mre that the user expects to travel beyond the nornal

di stance and/or tine to reach the destination port facility, for exanple,

to conduct errands or other excursions. The information may further
i ncl ude Sgeqtionged tAllocgni off Shanihg Spsa¢moBonthiningBlentnid ¥ehicleaad from a card key

21, smart car tic stri fin rint, retinal n .or

machi ne-r ead 8F%°n%gg ﬁcb?f’cc?ﬁpecf g@h? Py %F vghHon, ysiems and 81"6’1935 rl|$ent
descri begdewtit Rekiekemenre sél&tﬁﬁﬁn&mﬁc%gf VEhididd to hse«’f‘mlagel?%nfalcef%mﬁhé}{ 4¢ of
Fig. 2, a user enters identifrcation informati on by swping a card key 21

(or ot hefactOnSa&Jhmﬂémlémaafﬂceembmsepmememacﬁimh fagtospn@2inclievirivior nat | on

Leer Cort SitbifichR S ERURING, the Ibedtion of e ysbieien RER R a8 cpte PR ot e o
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I nterface n
use the vehicle, the user’s expected destination, statistical analysis of vehicle use patterns and the

identity of the user, the number of individuals waiting for vehicles in the port, and the number of
vehicles present in the port.

A user desiring to obtain the use of a vehicle 16 arrives at a first port facility 14 and
enters a request for a vehicle and other information into a computer system. The information
may include the destination port or kiosk. The information may also include the additional
distance and/or time that the user expects to travel beyond the normal distance and/or time to
reach the destination port facility, for example, to conduct errands or other excursions. The
information may further include user identification information, for example, read from a card
key 21, smart card, magnetic strip, fingerprint, retinal scan or other machine-readable method of
identification,

In a preferred embodiment, described with reference to the system in Fig. 1 and the flow
chart of Fig. 2, a user enters identification information by swiping a card key 21 (or other

machine-readable token) past a reader, step 22. The information is received by the system in



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 prese¥Ep 2004
preferred enbodi nent, the conputer systemat the port facility 14 is
programmed to pronpt the user to enter the above-noted travel information,
upon the user registering by swiping the card key 21 (or other token) past
the reader. The conputer system may display destination options and/or
additional time or distance options. Thus, the display nmay pronpt the user
to, for exanple, select or click an iecon for a proposed destination port
facility. In addition other icons for selecting a proposed additional
nunber of minutes or mles of expected travel beyond the route to the

dest i nat siep2pand, imstyp BE, thk wspt ayesitraBy irdeimation (rych nadestinatipt.iadded distabits t he

user may i nformthe systemthat, the user will haye an err | n. tAn

errand yﬁ‘i“V?}' gdded,tippe} %U?ag;’wgh‘@”&we&rm?%toéo %ﬁu“\%@ﬁlugé}grgg{f%‘%érlﬁi n

travel | ”gtteg%% Yﬁ(}%aﬂéﬂim fa Ea{icl%f%&ﬂga?&& Adisevenie 8 avahiblel seepEYfoll6wy6f not
a

directly estination or they may take a side excursion for exanple to
pay a bi kiep@0 viild bbuyxta newspaper. Such side excursions are errand trips.

e et an op G dressTpraTed rnbpdntat Donsam sl e SR LRy 1480
addi ti O”ﬁoggé}%:ﬁ%& F‘o%r?x%é@ﬂ@'ué’é’%ten‘(!? b6 ERE GhRMinfdmiatien, uibk Bftuséout e t o
|

t he dest were taken wthout the errand trip. In yet further
enbodi memégistering byegwiping thiessptdokes @1 ar aties takse) pasnidie rdadery Jae CPRPWELIHSIEEY t 0

rip | oL @G Cesbmuer optorg andpadgniag i eet 8Plgre” Tk ARty Sna”
al | ocat i ?:ﬁyg{r?ﬁﬂﬁtml_@ L&std, ‘Por%k!iuﬁ;}(ye,fs@fec@%ﬁéﬁhﬂ@&n £ @ Prop® sl dedtishtioh i gast

Efficien ocation of vehicles is easier if vehicle trips can be,
pr edi ct edacilityh Inyadsitier othezli¢ombfdristlgctingd preposed 2dditionglmyabe g of fles

vehi cl e sharin st.em a nmet hod i ncl.ude | it | . rd
Users 1 ort SEReCP P e AT ag M T ettt RRLFER H Bhpiad, R IR, O

m nut es  Qfiditibhg i6dns taer B yUnfbrhitRSsysfef tHaehe Uiy wilbhavaan eaaadiriat e atandn
time" discount. Users may al so get a discount if the I ve notice of
unexpect audp thed deyeur fipor the xegmsr eoufef thatipeouid by kegdpdr alfﬂﬁ’lgé’ég"e&“ pants. ffecﬂljr rate a
user woul d be char f or I | f : i € :

mi nut es |S4FRP %ﬂ%&‘%ggas"eﬁf 'eﬁﬂ%gaglvﬁgg{& {locae&eo aph@%ﬂh?ﬁ?xg?;ﬁ&?& rS?\c!eeeé cl;&tmﬁgt
the vehi gheexamiplctoay & ol dras blesindivsphpeg. Sth sidelexBuriofs 46 @4and @ippr dhenseri me

frame, they mght be charged for only a portjon of an hé)ur 'wi?[i tgf(cl ar
di scount FanFQeR different icons notifying the system that, for instance an errand tnp
additional 45 minutes and add an additional 10 miles beyond what would be expected if the
direct route to the destination were taken without the errand trip. In yet further embodiments, a
map is displayed to the user and the user is prompted to identify locations on the map
corresponding to a destination and/or side trip locations or zones. It can be very important to the
scheduling and allocation of vehicles to allow for excursions such as errand trips. Efficient
allocation of vehicles is easier if vehicle trips can be predicted with greater reliability and
accuracy. Embodiments of the vehicle sharing system and method include implementations
which reward users for accuracy, for example if the user returns the vehicle within 5 minutes of
the planned retarn time the user may get an "accurate return time" discount. Users may also geta
discount if they give notice of unexpected delays. For example if the users were charged a per

hour rate a user would be charged for a whole hour if they returned a vehicle 10 minutes late,

whereas if they gave notice of their late return, so that the vehicle could be reallocated during the



be given for accurately predicting the nunber of mles driven. By
accurately predicting the distance to be driven the systemcould npre
accurately predict, at the beginning of a trip, the state of chargbkl 82004
el ectrical vehicles) that wll be present when a vehicle is returned, thus
enabling nore efficient allocation of vehicles and charge facilities. The

I nformation entered by the user at a port facility 14 is communi cated to
the central facility 12. In addition, the central facility 12 receives
information transmtted fromthe vehi<c|®- subsystem 18 in each vehicle 16,
relating to the |location, parking state, odoneter information, state of
charge SOC of the vehicle, trip tinme, and various other tri Q [ nforn&tl_x%on
and st afp}o?e} fife fraBRs®Ey AngH: be chandedfordrilpa pertioe o farshour.opirti e SISFREES 1§
facility 14 and fromthe vehicle subS}(ste 18, ot he. | ?ﬂgﬁa?édiétﬁﬁit}lxé ty 12
sel ect s ba givenifer ascorighi Rredislinathenymiss ot YeSETERAPY P84 user, as shown
in step 28 in Fg.,.2. .10 | MRRiaeihe begamiag ofja tripp thes
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i ncl udesvebt Hafs (A6 cleosiahladhiakes) thankide ptesetevhn ayehigersretumed; ey 14 ¢ hat
are not presently allocated to other l;%fl‘s. Tfhel.vehi cl e search group may

al so i renhblihe mesiefficient alpcationefivabicies 2a¢ thafgs 137 %% first port facility
within a pre-gdef.iped tine r ' : dsb@sintifcdtedroaht bentgabrt f or
transfer to a t‘ﬂﬁfmf)tb%enf)c e%o%yﬁgﬁﬁeggmc@rﬁ%ﬁ?gmved from the vehijcle
sear ch guaHR, | BInGalitiveheteasgalifialityHaveceives inforimplion rasmitteddfon M Yo ded
use. The pre-defined tinme period is preferably.se t ATy b

user - wai subsyytem h&in gaek vehisle E@i‘é‘a‘lﬂﬂéﬂ i“gq @cﬂ‘é’ad@}{}gﬁ {ztgtfﬁ,eo?gi/nfe&a?ﬂ m niur%r)?'ze
energy usagecar vedhel sl i vaiBhd BE thip (fforneivn and ghtsticor
exanpl e,3%%8[1&3{%%%&r?ﬁ{hg?e%glﬁﬂggngﬁf fﬂiqfiagint to | rr%rove yvehi cl e usage

ef fi Ci engysed owitidiatdmaiignietdiesrftdny thedestnpaenfaeilitn Hpand fomsthe VeFIE es 16 wi t h

[ fficient SOC t dhe trip tot ' '
el ndl rebarserath fear Rt 2 e S AR Ry T et e e

addi tion ol ih@o @r unexpected travel may be excluded fromthe
vehicl e @%&ggﬁ‘g%‘g’%ﬂ“gﬁ‘p uls, ga determ nation _is _nade, of thg tﬁ%almgharge
necessary to Fakekst avekiclet heehiolé yearch geeup indefingd f@%ﬁ%@”ﬁbaoﬁ Etfhati'on,

s 30 e VB B et L1 o
from Vehka%hﬁ? 185 GRinofprebdifly AREchteB a6 bihei sers. The véhide 06k gra@ may also
include vehicles 16 expected to arrive at the first port facility within a pre-defined time period.
Vehicles scheduled to leave the port for transfer to another port or otherwise can be removed
from the vehicle search group, as can vehicles that have insufficient SOC for the intended use.
The pre-defined time period is preferably selected to minimize user-waiting time, yet maximize
vehicle usage efficiency, or minimize energy usage or vehicle emissions. A pre-defined time
period of, for example, about ten minutes may be sufficient to improve vehicle usage efficiency,
without significantly inconveniencing users.

Vehicles 16 with an insufficient SOC to make the trip to the expected destination,
including any additional distance and/or time entered by the user and an additional margin for
error or unexpected travel may be excluded from the vehicle search group. Thus, a determination
is made of the total charge necessary to safely make the trip, based on the expected destination,
additional distance and/or additional time information entered by the user. The total necessary

charge is compared with the SOC information received from vehicles present at the port facility



or otherwise within the vehicle search group of the first port facility.
Vehi cl es that have SOCs below the total necessary charge are excluded from
the sel ection process. However, vehicles 16 which are in the procetd Fé&B 2004
bei ng charged at the first port facility 14 nmay be included in the vehicle
search group, provided that they will be sufficiently charged within a
pre-defined tinme period (which my be the sane pre-defined tinme period as
not ed above or a second tine period) as may vehicles arriving at the port
formconpleted trips, or frombeing t+Bsported to the port. If a group of
nore than one vehicle 16 is in the vehicle search group of the first port
facility and has sufficient SOC to nake the requested trip,, then, cor di ng
ot e S

to one epp@EiwEBMNwitkih thet Veichreareingrobpwbtiefion, Parhigcilishi tahis Jhest

SOC within the group is selected d.allocated,. to t | {0183 en
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above- def i neds gbriup off fotethigd sredehiole lishigin thewehitle searrhegronuef the Hrst MeMsecond
hi ghest SCC vehicle is allocated to other, users. : L odiRfen@boup
consi st sfacifityoandynap siefficienti X3 eto rpqi(gﬁhq ‘}‘?S‘fcsvgﬁ'?%’ﬁ%eni’ gcgoédlq 83’? géh{bg ‘the user,

rather than reservin i { Rihést BOCHotin Heas paris istiecttdangt allosetadice
user. WFBIS I%\igg@%’ygﬁg)rﬁﬁ%t\?@ghengodi ment refers to res_erlﬁlggprwg e

hi ghest 9@k ¥RRi It hes besh fouind thaheelatting thechigheo SPCrishicles HricyRice
| ong-di stance user, other _ enhodi nents V: 5 second
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may be r r f hopQs St ance users dependi ng upon the tine of the day
or the dgeasleol}eﬂtzh&émvﬁeyestg;t iﬁjstical or sinulate uje%£$tter3§ vg%‘?sl e
reservat i ons, Howewer\athegtvgntdhat @ uppsentefsaciegiest toll?Fqiﬁra e PEAEBB A et s,
statistics of users driving, pragcti - ' B tdPRdve a relagelyty can
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day and Accor-dinlg{]y, %lne;un];mgrr;rgfgrgedle]ﬁmbiginin%s? (t)hAé vehicle having the highest SOC within the
above-defined group is reserved for the long-distance user and the second highest 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



- 14 preferred enbodi nents, the system and nethod sw tches between a
routine of selecting the highest SOC vehicle within the group and a1

routi ne of reserving one or nore of the highest SOC vehicles within 1 REB 2004
group for |ong-distance users, based on expected usage patterns or
statistical analysis of actual or sinulated usage patterns. A port

facility can contain a plurality of charging facilities 169 that are used

to recharge the batteries of electrical vehicles. Typically

battery/chargi ng systens for electrical4-vehicles have a characteristic as
shown in the SOC versus tinme graph 210 as shown in Fig. 11. Between points
212 and 214 on the graph, the charging of the battery is essentially
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was pr eﬁlfe‘?éforéth@ aMBMt Gff ehdt\%et dbtiifea precantimbdghests. Byaalgeatinggiehicls $6th e
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reserve The al | ocation vehi cl es can_be nodified. st.at.i St | r

si mul at digheestatelof chasge torpsersyipgeadial mesgle a‘é%é“%‘éeﬂméﬁﬁﬁ‘@%eﬂ{fﬁﬂ%@ ‘%%Elé F%r gi ng
facilities, while LA te Q1] 1@Ge BEaskatRfdrétheneed f or
vehi cl eéhwsteﬁ rﬁ?‘fﬁéétug{]g“égﬁgﬁé%%lﬁér&@n%agg i ps_.t Once a vehicle is

sel ect e¢nixas @eind014 hiethalgeaphiswehchdd.r Bythatging velidesiothelinear waign hst¥pead1¢o

the user and the partjcular_vehicle [s.identified . cle own at
o030 ok S e S B B BB o b DR Sabiee o0

| dent i fy AL @9 @ THI RS NbEA ReathePehidlep ditkitchighdsacargunber , or
by a nu%,&gstb%n%qi t(z:dé‘gl)seé)p.{ellte:3 di spl a§aedgon the vehicle, |If the selected

vehi cl e howaveturay be mdified aaprevivaslpdescribeds in order to prqvidegighicies oy, B ent | y
char ged (%:t:. vtegi?'.le%% ztarggcflgét\lvizényﬂ\a’i a%cri] bpé on the state of charge graph). In cases where vehicles
for long trips are needed the vehicles with the second highest charge could be allocated for use in
order to preserve the most highly charged vehicle for the long trip user. In cases where a greater
demand for long trip vehicles was present, the vehicle with the second highest charge might also
be reserved. The allocation of vehicles can be modified by statistical or simulated vehicle use in
order to make the most efficient use of charging facilities, while at the same time attempting to
accommodate the need for vehicles with high state of charge for long 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 may be identified to the user by identifying the location of the vehicle, e.g. a parking
space number, or by a number, 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



| I FEB 2004 - 15 the above-noted pre-defined tine periods, then the user
is notified of the expected wait tinme and is asked if they wll ma%HF%%r
the availability of the vehicle which will arrive at the port. In 2004
preferred enbodi nents, the user is provided with an option to accept or
decline, for exanple, by a displayed a command pronpt to accept or decline
the proffered vehicle. If the user declines the vehicle, step 32, the
systemreturns to an idle condition to await the next user, step 3 4. If
the user accepts the vehicle, step 36, the user may then pick up the
vehicle at the port facility 14, step-38- Vehicles may arrive at the port
in tw distinct ways. A vehicle may arrive at the port if the user
conpletes a trip and returns the vehicle to_thefport. A vehicle nmay al so be
r el ocat ggk aHoveRoRAPrAEHTinkd tmiipericdsFthgn the2isérds aetified|ofi drerexprcsed Wit HERBR st er

of vehicles between ports. An .attendant dri,ves.a f.i,rst. vehic 0. A
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gruse
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anot her .veliteés, 66pBRi thesystemsictimssa 2p ile FRNANAT 18 PREIT g PeA) WS5T i

transport oL ENeHER! 6L, ol er i hbd piek LRURS cicln fe poRamdiity B4 QepaBng

t r anspor¥® e skc vehi cl e 234." The Scooter 240 is nounted on a
lifting mechanirene24sy Srikest theporcinewp distinct veayanpl wshiglegnay ariae abthe pegtdl | zed

bicycle may al so be transported jn a.sim/|ar mapner... |f f ndant

tows a shebsrd compleigsa tip f&‘“ﬁ&ﬁd’ﬁ"&%‘i”o‘("é}’? Pogk 'SH’S 1 ]einﬁay%lgo%elrflot% %ttgﬁ when

the attendantmBPRciRACcPad1s fon ISkt inhokt of ibicstbendanipormyAncoupl e
ride

the not ovOBEBRTET O&H I't back 238 to the enbarkation port, thus
rel ocat i signtiaMe dvies cfiresvehivladli®. tr sepondTiebichn? Wris tawsdtbehind tha first ¥ediglegddia

carrying bracket for transporting tow n IS t 8l nation
port al Utghed torhe Rt vehicdhyaaiow %&%&%%ﬁoﬁﬁﬁn%gﬁgﬁféﬁaﬁg a\?gsfa go been
deronst r{%&ﬁ% m§Hr&QisHﬂﬁmh§t9i¥ed%‘iﬁ§ﬁHﬁ%ﬁ ks oDtlateddehicles felg \A30| 2343 sbo

he vehi cl'e t

foll ow - ead rough el ectronic nmeans. Such electroni ¢ tow ng
mechani seimt diywemeer of likestehicles may bh eornepted inserienior ieyeosa AtireirRsating ci al

systens are available., If_no vehicl.e re_\thi v.ehi oup
and haveffemkqne PO ip angihery ?T’éoé’f’ﬂ?gfénéﬂ%grm\gﬁcn‘%gg:é%sqﬁyeﬁﬂ%e@sgg?g%}pg&

det er m nggef Nacids. 1819 ifustiatds ARBE: sfoae 286 beiagtrasspbnahomihe stamd

vehicle 234. The Scooter 240 is mounted on a lifting mechanism 242 Other vehicles, for

example a bicycle, or motorized bicycle may also be transported in a sirilar manner. If a port
attendant tows a second vehicle with a motor scooter, as shown in Fig. 12 then when the
attendant has reached the destination port the attendant may uncouple the motor scooter and ride
it back 238 to the embarkation port, thus relocating two vehicles in one trip. The motor scooter
may also have a carrying bracket for transporting towing mechanisms back to the origination port
along with the attendant, Electronic towing mechanisms have also been demonstrated. Such
mechanisms cause vehicles behind a lead vehicle to follow the lead vehicle through electronic
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



port facility to the first port for the user, as shown in step 40. In such
an event, information is 1 1 F E 8 2004 -16 di splayed to the user ralﬁgwgﬂm
to the expected tinme of arrival of a relocated vehicle or user retur
vehicle, step 42, and is provided with an opportunity to accept or decline
to wait for the vehicle. If the user declines, step 44, then the system
returns to an idle condition, step 34, and awaits the next user. If the
user accepts the wait time, step 46, then the user waits, step 48 until

the vehicle arrives, step 50. Upon arti&al of the vehicle, the user is
pronpted to confirmthe request for the vehicle. If the user does not

confirmthe request withjn a preset ,tine period, for X Lve m nutes
as shomﬂlspﬁyﬁ@ﬁﬁ%ﬁﬁer f"IS\”_éWgt‘%@e§§/%eﬂ§fjn“Pth.ftaﬁ vaf%f%ﬁﬁﬁcaf‘gv%g‘ﬁglgﬂl%h, step 34.
|7, howeyGhed Lé}ﬁclyss%&@', Qﬁsit¥gf)o‘9gf§&mahr6?p6rﬁﬁﬂ?% acc8p 1P d&dine b1 0ait fdraheiser
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the two vehicles. However, that cess, requires t at t,endant s
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towi ng bar connectors and each port facility is provided with tow ng bars
for conmepB38ng two vehicles together. In this manner, one vehicle may be

readily con fed to.anot her, and towed . to.a.renpte.port. N b
single att eng'%ﬁ’tc.?es‘ﬂlf’é' B TElofRy FOm RRY Pf’ﬁé?f?lbt?' %%%nnﬂ’eegfrp% %%netc)g%n){e’%ﬁ' o
vehi cl egxathfiavé ARAIBE mah  imiisieate T@iclé REmUme Faclitdl to ik Gihar.t Howt Ve, the
original port facility with the other one of the two vehicles,

Al t er nateiteralapt perfoemingdhe selocatitn wouwdd then be displapaddrem hiswosiginablo6dtEn. may be

secured to the second vehicle., .The notor SC e | y of the
veht of e A MELE AP ateriants b et e Tnteans Bamcone s§R% PR, iEe b

equi peRkhibiRWs iRl degiiafien E&e akd\BerCBIR 864Nty Bl edte® tb thelramiginal port trhhe
destination port while the attendant and the tow n%eeqw pment depart.

Cont r ol lothreg one cbths two vatlitles: vk vere izt pregess requires two a ndants to transport a

vehicle between facilities. Accordingly, in a preferred embodiment, some or all of the vehicles
within the fleet are provided with towing bar connectors and each port facility is provided with
towing bars for connecting two vehicles together. In 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. Alternatively a secondary
vehicle, for example a motor scooter, may be secured to the second vehicle. The motor scooter
can, upon delivery of the vehicles, be used to transport both the attendant and the towing bar
equipment thus allowing the two connected vehicles to remain at the destination port while the

attendant and the towing equipment depart.

Controlling Access to Allocated Vehicles:




1 1 FEB 2004 -17 According to another aspect of the present invention,
systens and net hods for sharing vehicles involves controlling access to
each allocated vehicle, so that access is allowed only for the used itkEB 2004
whom t he vehicle had been allocated. Security neasures are inplenented with
the wuse of card keys (or other suitabl e nmachine-readabl e tokens) and
personal identification nunbers (PrNs) issued to each user. Thus,

according to this aspect of the invention, a user registers at a port
facility, such as by swi ping a card key;Aor other token) or by entering
identification information through other suitable user interface neans,
such as described above with respect to step 22 of Fig. 2, and a vehicle

s selected b%c&d’t@in&%iﬁoﬁler Bﬁ)@étloifmé-présfenttiﬁ'\_%nﬁﬁhisﬁttﬁn; An@%et{)%!f&dﬁﬁri?%r abl y

el ectric powered vehicles, then the selection of the vehicle is pre
per f or medehigleninvelveragrotolling néresshe exbollecaeiswehickee sb thethiccdse isssloset ionly fand
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28, 30 and 36, then the user's identification information 1s sent to the
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as shown_j .. in referr epbodi nept s, _the informtjon is
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vehi cl e subsilstem starts a counter for timng a preset tinme period, such as

five m niitRadZ ofEigshens a vehiclsissolesigd bythe centoal Exsilithelfithrevehicdlé Beet irmtudes

i nf | Y : h i n. 60, . il I
e veni orarit BoARRR o8 pBieletich e islR el P o preohe

3, if theithsierabave desesbedtvehiaR sviedlionlaad wilddatich dspect RF Be @ivehiiste ROWivaE, such
as five g1 nutes, the user then enters identification information, for
exanpl e, OBt Ehadimentamanempler pthensuitate pelectien&gutines.r eadabl e t oken) past a

reader nount I . ik Cl e e in Fiag. .3 ,0n.preferred
enbodi nent s, etéﬁéeg’ac%c?%lifgf/g ‘%?é?fd\éﬁéﬁ dl%msj a?{?ggggﬁéhegxg%%Ws F%?crlgﬁfﬁ%vcused
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subsystem of the selected vehicle. Upon receipt of the user identification information, the
vehicle subsystem starts a counter for timing a preset time period, such as five minutes, as shown
in step 58, and stores the identification information in memory, as shown in step 60.

Meanwhile, the user walks to the vehicle, such as in step 38. With reference to the flow
chart of Fig. 3, if the user arrives at the vehicle within the preset time period, such as five
minutes, the user then enters identification information, for example, by swiping a card key (or
other machine-readable token) past a reader mounted on the selected vehicle, step 62 in Fig. 3.

In preferred embodiments, the card key (or token) is the same card key (or token) used during the
user registration at the port facility. If the identification information (card key or token) is not

read by the reader within the preset time period, then the user identification routine is disabled on

the vehicle subsystem, step 64 and the vehicle is designated as being available for further users,
step 66.



| 1 F EB2004 _18 |If, on the other hand, the user's identification

I nformation (card key or token) is read wthin the preset tinme period,
step 68, then the vehicle subsystem conpares the stored identificaffi{offEB 2004
i nformation received fromthe central facility with the identification
information entered by the user (read by the card or token reader), as
shown in step 70. If the identification information does not match, then
the user is denied access to the vehicle, step 72. If the identification
information received fromthe central —fldcility matches the identification
i nformation (card key or token) entered by the user, then the user is

all oned access to the vehicle, as shown in step 74 and a counter starts
timng a preslétonthorethprdranddhe s hidestificatien informaties (capkkeyrmowgkenhisgeash 76. |1 n

f d. enbodi t.s, th hi_cl b t | | ect i d
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ent er i ngergerpd by dratkeri(cbad by fHecatdi co moken méeder),Risshowed systdp070. dfithefidmtifitatiinng a

preset tine period by which a correct, PIN nust be entered, _such as 200
seconds,1“5‘%@5“@‘28"%{‘9@?“&&!}%“&@5 UseE i dlenied) agogss 19 V&E@,ﬁz' ftﬁ%7Zser enters the

vehi cl e and Cﬂf‘ﬂ?e%ﬂerfti'ﬁ%a%%hhﬁhﬁat%‘ﬂ%ceiveﬁtfx%ﬂ}t%écenmﬁfa'd_ﬁﬁf mhh& @Y1 ded with an
opportunity to enter a PIN I n a user interface and di splay device nounted,

f or exanidemtjfidation Indormetitrefcarices ot mkenjastebddrydthouseathantbadser tralloived afceshe
user, does not,.enter the corr.ect PIN et. nunber

hicle. If t i.thin.,
of "t t erfBithe ValGHIE. SRR 8 S g BPAF FRIRIT ST SO PIOTS EEURTiBd S0t S i
preset tiRidCsd Pdwn MG %ls 18 3R fRAIMRAR dirfeitsS [HRWehik IR s8bSBteBBamplb@ ant he

user's request for a vehicle is canceled, stép 90 and an error message is
di spl ayetdlearonicdpon ek thahisephtaded anstlattisdy aplodethevehickst sep B8 to Tiewy aetessio,

when the user. l.eaves.the.vehicle, step 94 , and closes the daors,  t.he doors
Ao aut oETFHSIIYeT oo kb ot apoiairs AR el e e e e PRI (o an
i dl e st adduntifg 8 rifhberlARmpBIifehterikda %é}%amﬂé'ﬁifﬁ‘dﬁéd Ahieer PON, stdp8d, Bed fodser s,
as shown by the connection to step 66. If, on the other hand, the user

enters tmingaapreset timpppriag tyhwlich feorprcb BRY mustisentersd, sich app@Gsesaerist he preset
tinme pergtggsz step 100, then the vehicle subsystem enables the vehicle and
t he user y 'operate the vehicle, step 102. In one preferred enbodi ment
bot h the userAfier ghiriig ddcesattd tha veldtla, thedsePeiNennles vehinte dndasiesas the vehicle door,

step 84. The user is provided with an opportunity to enter a PIN in a user interface and display
device mounted, for example, in the center console, dashboard or overhead console of the
vehicle. If the user does not enter the correct PIN .within a preset number of attempts, for
example, five attempts, as shown in step 86, or within a preset time period, such as 200 seconds
as shown in step 88, then the user’s request for a vehicle is canceled, step 90 and an error
message is displayed on the user interface and display device, step 92. Thereafter, when the user
leaves the vehicle, step 94, and closes the doors, the doors are automatically locked, step 96, and
the vehicle subsystem returns to an idle state, step 98. The vehicle is then made available 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 number of attempts and the preset time period, step 100, then the
vehicle subsystem enables the vehicle and the user may operate the vehicle, step 102.

In one preferred embodiment both the user’s identification data and PIN are read from a

user's identification card and communicated to the vehicle to be allocated to the particular user.



user's identification card and communi cated to the vehicle to be allocated
to the particular user. 1 1 FEB 2004 -19 As soon as the user's

i dentification data and PIN are communicated to the vehicle to be al | €604
to the particular user, an authorized user nmay drive the vehicle on a trip
wi t hout any further comunication between the vehicle and the central
facility. Upon use of the proper identification card and entry of a
correct pin within the vehicle, the vehicle is ready to drive. The
identification card reader 246 may be 4 ttated on a wi ndow as shown Fig. 13.
The PIN entry is acconplished by means of an input and di splay devi ce,
which nmay be mounted in a center console within the vehicle as shown in
Fig. 13. Asisoomnat thepseps adeatifieation ditadindrBRY aretchwmudisated ti thaveliele tf baibrchied t he
entered PIN is,.correct or not i.s nade at the central facility, fo

addi ti on ‘NS BRGE Rl e, a8 ayharizeg Ssetmay drige i ﬁf“r‘fﬂ% @ 4P VSRt 41 oRkery ehi cl e,
instead tiRmufiRktiddbebdien theld i iR ul t to the
central flggi lity for val iﬁf{yygéﬁng?rpn@%%%@o%lmlymﬁﬁg ugelg?ftl\tlﬁi@gmggrlni d then the
central {deofifi¢atypnsendded antryodfiaf docrattipim withinuled vedlicR, Metvehicleds waby ol drivel Mhe

particulay, ..the central cility 12 prefergbly includes or_operates with a
dat abase?d":l’%\%?aé‘,onéf” 6?3% 'ﬂ?anE?e,IPca"éﬁ&ﬂ%HﬁBW ag ﬁ@"ﬁéﬂﬂ-' 13- T RN enBues on
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by, conpaPTDHIR G QHE T LAEMSTH PR ot FREEF U i FHodE B e CHERY S48 base
entries aiiisRAKgyPINHINE9¢ MR DRSS G salt eshthe Ve Ahabaste wed fh thae
identification informati on. Furthernmore, when the user enters a PINin the
user i nt ¢lfiele entgrick PIHi wiithnis thkansentdo ithe cehveal astility ifer, validigpdet@timatiod.Olf the he

vehicl e VAT r 1.1s..t.he entered Pl N t t. entral .facility. The
Vont car PHORYSHE TN AP RS RS Rt ke Ry B i T pabifisel ot o
yvi th t heﬂﬁlcbhtrﬂtfidiﬁtyﬂd pfd”f&ﬂblphkfthdﬁﬁ ab@}feﬁatest\ﬂh{ @datﬁda&@fdbléﬂﬁngpﬂﬁiﬂ{, némber
identification card, or the like. If a sufficient match exists, then the

user is ewRdedien B usy sidensilissionrcard, ar e likewhicppsgociatep pachaner sidertification y nay

t hen sen ' t he vehicl g,. n M at a correct
PN hae. A8 A0R R e PR RIRR R el Ser e A AGAIAI SO REBEN'E. 2 00
correct Aceordimplyheponvetsitiag edequastingaissehidedificstidasiyfobanmiohdtHe@entat er

identificafjon_ of the user, and enabling of the vehicle, even if the
vehicl e %@ﬁléy A%P{’iaw%l&trﬁiﬁﬁ s €N fohexample, PR eompasing dbe identificatiqn information with

corresponding data base entries and reading PIN information associated in a database with the
identification information. Furthermere, when the user enters a PIN in the user interface 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



Accordingly, preferred enbodi nents provide nultiple |evels 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. Al 1 FEB 2004 -20 second! Il $E812004
of security is provided by the requirenent that a user mnmust proffer the
proper identification at the kiosk 14 to be assigned a vehicle. A third

| evel of security is provided at the vehicle where the user nust enter
valid identification information (for exanple, by swiping a card key or
token) to gain access to the vehicle.‘64¢%nth | evel of security is

provi ded by the requirenment that, once e user gains access, the user
must input a PIN that corresponds to the sanme user associated with the
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respect t t : e..user. y shift_ into drive, step 104 0 Fig. 4. to
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begin the user s request
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exanple, the |qcation of the vehicle, the state of C e
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odomet er | .actual. usage, or drive tine, as shown in ste
et g Sbdife crhSRflenr APk Blic S PR Lt homest ind sytem afoninistratore

oper at i oread priomided méthiaaeducsdifitk Ffvehidlaghd¥esr hidgevehicle is nmoving 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

vehicl e MW§T§§§£C5$$W§%&§] facility 12 at periodic or non-periodic
I nterval S° : ntral facility may readily track each
vehi cl e in t hénadcontaneandith fumtierassetafith e @Atinvalton Gk} 8 J&LLr Minat i ons
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monitors various parameters associated with the vehicle, for example, the location of the vehicle,
the state of charge SOC of the vehicle (in electrical vehicles) and other operational parameters
such as odometer reading, speed, and actual usage or drive time, as shown in step 106.
Information, including location information, SOC and other operational information, such as
whether the vehicle is moving and if so at what speed, whether the vehicle is charging, the |
odometer reading, the state of charge of the battery system, is preferably transmitted from the
vehicle 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 determinations based on vehicle location and SOC information for each vehicle, as
described above. In addition, the central facility may monitor the SOC of fleet vehicles for
purposes of warning users and port facility attendants to re-charge a vehicle.

The user interface and display device within the selected vehicle displays various

information to the user, for example, usage time, or warnings relating to the SOC or other vehicle



The user interface and display device within the sel ected vehicl e displays
various information to the user, for exanple, usage tine, or warnings
relating to the SOC or other vehicle 1.1 F E B 2004 -21 paraneters, hbfEB i
or travel information sent fromthe central facility, as shown in step 108.
For exanple, the central facility may send a warning to a vehicle, to

i nformthe user that the SOC of the vehicle is |ow or has experienced an
unusual fluctuation. The user may be inforned to return the vehicle to the
nearest port or kiosk or to sinply conmregt-the vehicle to a charger, upon
the wuser's scheduled return. The user interface and display device within
the selected vehicle may al so be used to transmt nessages to the central
facility.paagetetipnadrcepirdsatl infossapasesdiom the céftiabfacility, @8 showsSRiseha 08. For
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parking state and/or the ignition or power 1Is turne e vehicle
subsystem 18 tIndvrther prsfeared ambbdignests ahevaiignalbsstent ey @rhide @k opastelvitya Once

t he vehi ' C hn_.a parkin te, the vehicle is turned off and
di sabl ed,%(gaédéﬁglv\% é‘ %’%P %sbmf?’lﬁ Syffﬁ‘siq%g}ageﬂ?sré‘ﬁ“’l“@g SEHierayradiohsacosy r ect user
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however ,gtnd the vehicle is placed in a parking state, the vehicles is
turned of'MOHRRHQH SAwueaT intetfeceand display devicgonayheuserhtot displayehardrel rabifeocat i on
process 38@kMRatdn, LY i t se a vehicle further. At the port the
vehicle is re%urnne%%t%g%ﬁg p%]o"?EIlo ogeéﬁaﬁﬂﬁ@wgﬁt?’lﬁsé’éte%ﬁen it is placed in

the park state.

Vehicle Parking and Return:

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 turned 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 turned 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-



In further preferred enbodi ments, 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 1 1 FEB 2004 22 side door bpditBrigs
and/ or closing after the vehicle is set in a parking gear. Further

enbodi nents may enploy other suitable -sensors for sensing a parking
condition, including, but not limted to a pressure sensor for sensing
presence of weight on the driver's seat, a sensor for sensing the setting
of the parking brake. or the |ack of npkggn for a predefined period of

time, or conbinations thereof. In yet rther enbodi nents, the user may
sinply enter a notice indicating that the vehicle is parked in the user
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then the vehxcle subsystem 1s 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



vehicle, the user may input the same identification data (for exanple, by
SW ping the sane card or token) thereby entering the sane PIN that was
previously entered by the user or sent to the vehicle via the centyfFEB 2004
system as shown in step 128. Thereafter, the process of conparing 1 1 FEB
2004 -23 identification information and processing PIN information is
carried out simlar to that described above with respect to Fig. 3,

begi nning at step 70. Thus, in accordance with a further aspect of the
present invention, the parking state of23-each vehicle 16 is sensed and a
determnation is made as to whether the vehicle has been returned or is
merely tepporarjly parked during a user's trip, The identification
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conmuni cation device. Upon verification of the user's identity, the central

facility iransm’ts a command to the user's vehicle to instruct the vehicle
subsyste E ‘enable the vehicle for the user. If the user is at
a renmote | ocahi,Qdqik AR | j : : G ,
t he enabl enent corﬁTgnd nagr %gé\}kes(aaf%cfe‘{rg%gdggﬁggﬁ?’sﬁ%{y&f}?a@%p%ﬂr?q%lﬁ) I'errﬁ R gqgl | ow
t he user addressettuations in whieh w &fgitishate tnef madvertentlysenensibk edong RN morkghdn thy may
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| e, by.requesting_that the user proyide certain

per sonal IR Wﬁﬁf%ﬁlmﬁﬂe EPrﬁS‘é‘?’it%%fWi‘tFP"s‘ﬂ o Pt e SRR O Rerith Lﬁs?feﬁ from
the user cHigBy bPRckstBEEar@ ki PinGiat b he YARAE Rafle LRnt Bt S¥STiGMe dser @ddi ti on,
the location of the vehicle nmay be determned, as noted above, and may be
conpar edinadvértentip denipbacend ty erteneblembriefit ivehigle dheettle vser may contact the central

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

or other communication device. Upon verification of the user’s identity, the centra] 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



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 t h& 1 FEB 2004
bal ance of the user's trip, even if the 1 1 FE 8 2004 _24 communi cati ons
uni t which mai ntains communication with the central facility should fail,

or should the central facility cease function for any reason. Thus there

is no condition where | oss of conmunications between the central facility
and the vehicle will cause the vehicl e ¥0- become disabled. The vehicle may
al so be disabled in sone circunstances, such as when the vehicle is

reported as stolen, or when proper authorjties seek to.i, i1jze the
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facility to another, to nmeet user demands or to relieve a facility of an
over suppHigalded.vehi cl es. Al so as di scussed above, in a preferred

enbodi nent, s f. I . j .l it hi j:ded with
tow ng bar coﬁﬁgg%ggln%g&%ggﬁls%gﬁIﬁfs gﬁfﬁr{@s&&%ﬁg&?ﬁgg’h\ﬁpﬁ ‘Jt%é‘%wn’g bars

for conpgphids it¥ten, O wier Propéiiuthbsifes seglefolimmobilize the vehivten e, vehivie meti cl e
may be readily connected to another and towed to a rempte port facility by

a si ngl ealse beaurbled inTinemarseraydfeninsisase i Heryehigleds Brdsessr of heing damagedddt is
vehicles, |e vehl ¢ he user and return to the original
port facp?(i'f@y%‘ g{%ﬁtagésé)ﬁgﬁde#g@ﬁ@%ﬁe%%fa{:m ‘vehicles, or on a vehicle, for

exanpl e a notor scooter, nounted on one of the vehicles. The ability to
connect vehicles, relocate the connected vehicles and di sconnect the
vehi cl es Yshicleelpeatighiat i on in a time efficient manner requires a tow bar

and connecti ORsHELIER aﬁﬁé,ti%@&?er#ée eﬁﬁsggiﬁ{eﬁé, i ayde RSk Fron ifROpsi NYl Y

in preferred enbodi ments sone or al the fleet vehicles are provided
Wi t h t owfdedlity coameledr oo sneatgsepdeniangoortto felicivé a fagility ofarosvetappiwiof Iehitles.| east

one tow bar designed for guick a a connecti on t he vehi.cl e
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vehi cl es 4jghiHdes with YAlihg bit cBhneliofs #idRB¢h pHR ERility is provided with towing bars for

connecting two or more vehicles together. In 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.



of vehicles, such as four-wheel vehicles, two-wheel vehicles, and/or

t hree-wheel vehicles. In such enbodinents, it is preferred that a tow or
carrier mechani smbe provided to allow various types of vehicles tol bEEB 2004
towed or carried by other fleet vehicles fromone port facility to another.

1 1 FE B 2004 -25 Thus, for exanple, Fig. 5 shows an exanple of a carrier
bracket 130 for connection to a standard tow bar receptacle on the rear of
a vehicle, and which is configured to carry a further vehicle, such as a

t wo- wheel ed or three-wheel ed vehicle. Mare particularly, the bracket 130
includes a first "L"-shaped nenber 132 and a second, smaller "L"-shaped
menber 134 coupled in a sliding relationship with the first nenber 132.
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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 horizental 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.



by a variety of lifting mechanisnms known in the art. For exanple the
lifting mechani smprovided may be a hydraulic, pneumatic, rack and1933$qmm
sci ssors and screw, or other nechanisnms known in the an. 1 1 FEB

-26 After relocating the vehicles 16 and 16', the vehicle 16' may be
detached fromthe bracket 130 by renoving pin 54 and lifting the vehicle
16' off of the horizontal leg 146, If needed, the nenber |34 may be

| ower ed by unwi nding the spool or reel 142 to assist in renoving the
vehicle 16'. The lifting nechani sm can-epgabl e someone to transport a
vehicle that would otherwi se be too heavy for an individual to lift onto a
vehicle carrier wthout the lifting facility. In preferred enbodi nents,
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T Al?&s”rel é}leve to each other, for exanple, at”locations
conveni en&ﬁ#or Lty 3pg e Yehinle subsysterg daseribed ahoye mith respett tatherimar cargibn or  bus
st at i ons FigsaPyauas be imMEhkoed I ng areas or the |jke. Two exanples
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respect i PE18fammAble gempitenasipeocessboblisatfatditied arfdiv@ficleGuBdiQtefhs ﬁ%sl’rﬂ%ﬁd €
a

di stri butyj facklity includes parking spaces 156 for parking a
pluralit z‘/”’@?’ ‘8@&.&5‘?}%‘%‘:@%?‘%'@/' fé’o?&iffﬂf&%ﬁ?tatwreexamgies.i Hawevar, ipwill bd Gnderstdoies a

conput er thautiesgitemaid thethoas s@&hiding 8 infeniih 95k, 14:Lo facilitate user
interaction,, Fi.g. 7.shows a genergjatl ??eﬁg%ﬁ%g%nﬁf)g%raakem FRshigd i Yasious s

the conpB?BPIngitss p hedwanand wiveie conflgurieisnseand rAY: EinibB® saciic IRAAYIeand
user 1nt @6Jm?ations described herein. |

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. F ig. 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,

wireless link, in which case,

for example, a satellite, radio frequency RF or other

the interface 164 would include a transmitter/receiver. In a



device 162, and a communi cations interface 164 for communication with the
central facility 12. The communications interface 164 may be, for jégﬂﬁiﬁ
a satellite, radio frequency RF or other wreless link, in which c ) @
interface 164 would include a transmtter/receiver. Ilna l 1 F E B 2004
_27_ preferred enbodi nent of the invention, the interface 164 between the
central office facility and the subsystem 158 may conprise a hard w red
connection, such as through conputers linked to the Internet. Such a
preferred enbodinment is illustrated in-Byg. 14. In Fig 14 the user's
interface to the systemis a kiosk containing a conputer, display screen
and one or nore input devices such as a card reader and a keyboard and
touch scrpeferredeinbodimentafiphet iaventdbn) tiieimeeicalbdebenaden el deird] offidaeiligtado t he
Internet. The system control conputer 254 serves several functions, for
exanpl e afef Y%/té'ﬁilég MY iCOMPrRehaet wised conpeqtiopcusk asiBinyak epmpyters dinked to

provi des @, m%h{?@u@ga?&geé-;éﬁ%91‘068l-neﬁt{]igﬁﬁll§§%t§c§§5%§_r14? tfﬁF%yﬁlttﬁ S%hﬁgﬁ{;’s@ The

registratlon Wep-serve Serves conmpurer we

regi st r atfoahe systensiefa\kiysk 25fiaiaing @ cambmes dRpRY S&edn afdEheloR Gicié Mdhi @vices
web- server 256 by other conputers connected to the Internet. Having a web
connect i oWchas 2 g#f yeader and jaikeyboardiand teush sereen. o Kigk eamepulgr @SR semses asaveh er (s)
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there is a rea y connection t nternet, all OWs access
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val uabl e for users the system because they may_access the system
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there is forpua vehiccl e, to a %ﬁ%glregr%n‘%%hﬁisg alﬂﬁ t?h%%péﬁﬁ%%}gg\{gﬁgﬁ%ng
syst em orwélpservari2$6 by ethsnesnpultineconaeritat toaltd laternee bHswngy 2 veR Sénreek tian not only

interfaces w.Lh dat abase .258, T dat aba 258 contains user data 266,
i ani on Sk P aEERg o5 e Hosk IS FORHE O Bh ey Sa by omiss D epaueh he
time and @Rhe 2503 bd Rt alywWHER therd'B asrya%tf%mméclf 14Ske Iniéﬂnet}ih?lldiffécbé@tt%gn

of the past trip, vehicle “information, port information, as we as t
ti me and ¢ sehiele shasivgisysiene frommthar Enternyt donuectrsleompoters. (Thés ipasluatle fpsiserfofse
statistic sed, to predict, vehicl e usag for exanple if a user
nmakes a tr%Se?cvngE f%‘rllscgg?y rﬁg)yjsﬁé?séh’_c\% F’Blr@m?ﬁei%ﬁﬁ’f%%‘é”ﬁ : rﬁW%‘BHT%‘n a
user requhafeddakialRa e d&tbrnind i vehiblesdie BoRTbIE QOAESH, So AQEmMIRIThGL Rhganthit
all ocation informati on of the vehicle nay be kept, as well as a wait

request dBerg ivkpa vehieleyigiapply deyumembershirsin2igovelicle sheringdysteimdrdonethermasabsut
vehicle 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 a 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 i,
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 1D, the destination of the past trip requested as well as the time and distance estimates



requests that cannot be immediately filled, for lack of a vehicle or in the
case that the vehicle is, for instance an electrical vehicle, Iack;lraf E%Z[]N
vehicle with sufficient battery charge. The wait request data 262 J
contain such information as the tine and date that the user used the
system the user ID, the destination of the past trip requested as well as
~the tinme and di stance estimates 11 FEB 2004 -28 entered by the user for the
trip requested. In one enbodi nent the wait request data nmay be on a
separate conmputer and may be accessed by, a user having the proper database
perm ssions 260. Safeguarding the wait request database 262 is inportant
because the nonitoring and control process 264 within the system control
conput er egleddbyahe iRef: t | Sers
who are waiti lr?g for ve%ltrelg%g%éd dgo 'S agﬁl@\%ﬁc}#gﬁ?g% g%%%é{ ?(l)%gls]g when
a user se@asatecmmﬂ@dndmwcbleecceMdbpa userdiaving pipr poapen dstabase p&nosﬁwsneo.syst em

is idlin bl o t hen _sw pes their entification card at
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the sane card used to gain access to t ki osk area he |os conput er
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has been esta en t regi strati on web, server 6 and t he ki osk
hon et ers SRig 185 b 5ERnt ot LRt O etk S s Hirgrcicichiple (st user

i denti fi epirbahed mteqzrdmmeqpsteﬂﬁhs iﬁhn%( *we%klz%nmb&ﬁk pRe sivi thu?%ennfcauon

i dentification card, along with a kiosk ID identifying the transmtting

ki osk, i sard@hthetkipsk Iﬁéfdrreagﬁlsasrlabiooh 2%lesﬁe:ravbnead Neste Kiosk bardcéad27i8 thewame

registra A 6 .co are t he ser ived fromthe kiosk
web cli E%rgggggcg?rg’ut 1063 O BHA A% ‘slfésé’rt ?f’aér!ertabc{ gé" BN 29065508 l11"5‘,5kan
aut hor i ze@auFhe kiokk cdnhyitdtien abfesics tHcrwéﬂsﬂrﬂmnme‘B%En@lsl% biddRQ7US§FhenS tol d, in
bl ock 283, that their user IDis not valid and the systemreturns to t he

i dl e st af¥nmANiGptipnhas been establishad between thpregistxatipn web Mrveri2 S6.80d the tkénsk tvieb
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284. The user reque ron const gf PRTOT
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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 returns 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.



bl ock 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 di sconnects as seen in block 296. If the user accepts the vehi b1 &EBiB
bl ock 292, the registration web server 256 stores the trip request data in
the shared vehicle database in block 298. Finally in block 300 a conputer
control process polls the vehicle request -database and processes the
request. 1 1 FE B 2004 -29 The conputer subsystem 158 is preferably

di sposed in a well Iit and highly visiblg._-1|ocation and, nore preferably,
Is al so housed within a building or enclosed structure 166 (as shown in
Fig. 2), to which access is controlled for user security. Access may be

control | ed by Hie coatpueneistiystéh abs Rederdblydni8oRanit 2 Lanivk bidni sy Uiy a
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by a card : nd .each us I s 1ssued card key conprising a

card on %ﬁﬁpnf% %)e'?(?/glhﬁg% Ear C%Proﬁf‘lﬁgq’ PR CFRUREY: e8P Refoatrplded by an

recor ded.attelﬂda‘nusﬂatisr)eﬂtaemé,pohfﬁ&ilitizﬂlbp'@)ﬁéjst&ﬁdak@lbbﬂf EndlQ! s&ﬁgﬁmﬁ{érggik‘é@%‘ an
'S

el ectronilg ﬂoor | ock 170 (Fig. 7) and a card reader 172 posed in”a user
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door 168. ructure 166, a,user,,must sw.pe or i nsert
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card to behickadgand, epivaloriodt RecHife-fteBeablails eécokRl. InTfeh SRNMY Ble 160 is

pr ogr ammed ov%rocesskég]e user 1D and, provided user IDis " in t he dat abase
of curren‘?“lctps UPIgtuERs ERbs Progided Bith ap glecsorie doashock 198 6Figl Daid 2 2ardtreadenl 22 k

t he door d . re 166. Fpr exanpl e,
the data rrﬁ% s%%ﬂsé@@g&ﬁgggﬁﬁpo eglftlgg % ggp% %ﬁ“"?‘%égg% hloraeﬁ(mgﬁlﬁi ?‘ﬁ?qeﬁtrfgﬁl ate
code and doeel@fnputer 160 nay be programmed to conpare user identification

code with a dalt abase of valid user identification codes or conpare the
expiration dat'® LPYHERRP theSHuCtg 1664 usgumust SWHEr insd thegrpus eard k@Opastyr be
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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, including, 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



any suitable display including, but not limted to, a cathode ray tube CRT
display, liquid crystal display LCD or the |like, and any suitable 3scf
interface, including, but not limted to, a touch- screen integrate Eﬂﬂm4
the display, a keyboard, a nouse, a joy stick or the like. For user

conveni ence, a CRT display with a touch-screen user interface' is

preferred. The display and user interface 162 is provided to display

i nstructions, pronpts and information to the user and to allow the user to
enter information, such as travel infoLgﬁLion 1 1FEB 2004 - 30 and/or
identification information, fromthe usérs ID card. for processing by the
conputer 160 or communication to the central facility 12. For added
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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 Intemet 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



A generalized bl ock diagramrepresentation of an exanple central facility
12 is shown in Fig. 9. The central facility 12 in Fig. 9 includes a
conputer 180 with an Internet connection 13, programred for proces%ﬂﬁ&BZW‘
user travel and/or identification information received fromvehicle
distribution port facility and selecting vehicles for users, based on the
received informaiion. The <central facility 12 also includes a
transmtter/receiver unit 182 for conmunication with the vehicle
subsystens 18, for exanple using a satel{jite comunication link, an RF |ink
or other 1 1 F E B 2004 -31 suitable wireless link. As described above, the
central facility 12 is also coupled for comunication with the conputer
subsyst emsuildbfe wirelédddink ek @RriBlashbid) Wlel RRrAFudiliy asiid difcouplalfor _
comuni cation |ink may al so be made through the transmtter/receiver unit
182 or, aFemmuaichtjan with the hproputr sabsysteansd 58 attbermehicle distribnson pork failith. Fikata

hard wired |link. As discussed above, the conput.er 180 is preferably .
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accor danc en¥hdhh ehaBEbAMGRREEINS lihk §dni89 haRdvieQiakNi cation sof tware,
including, but not limted to a Teletrac system (Teletrac is a trademark of
Tel etrac, Car AsWdiseussed dbowe, Hicpmpnict b8 Mispgiferably peogranmedio @hiuasckialei | ity
12 al so ipcludes display devices 184, far, pravidi a system adm ni strator
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devi ce 186, such as a keyboard, nouse, or"the like, for allow ng the system
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of fice fagl/:i LS.l ocat.ed in . a secur nvi.L onment such as .a secure,

of f1 06 buititsr S RLPE R TP ai e S B Form Bty BRECHEIBE eI ner
sensi ti veamt alfy teg@iingivafi QUsiidritofed BpdraléhalBdndttRnd 8flvdhitié if SUeliidet, FHA AR Input
Vehi cl e Sybsystem As described above, each vehicle 16 in the fleet Is
provi ded 9§'i¢F B6vaiches e kebpagsmersed the e, fosatomingbd sygtemi adminiseatoriotinput

of fice fagidd f fQr.n | .agf _other functi.ons
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subsystem 18, . i ncl udes, gwgr ogr amabl e processor or conputer 188 for

pr ocessi nifFHYS PHER YN OTIARRBIRAYONE MAplained i ECUICIAMNEE ot her conponents of
t he subsystem 18. The vehicle subsystem 18 al so incl udes

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
eniclosed interior of the vehicle, in a convenient location for access by a vehicle user, such as on

the center console, dashboard or overhead console.



a transmtter/receiver unit 190 for wireless comunication with the central
facility, as discussed above. The vehicle subsystem al so incl udes

di splay and user interface unit 192. In enbodinments in which the veﬁﬂEEQJW4
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
encl osed interior of the vehicle, in a convenient |ocation for access by a
vehi cl e user, such as on the center console, dashboard or overhead
console. 1 1 FEB 2004 -32 The vehicle subsystem for encl osed vehicles al so
I ncludes a card reader 196 nmounted for access by a user from outside of
the vehicle. Thus, for exanple, Fig. 6 shows a card reader 196 nmounted to
the inside of Teepislesuhgystemioncoiusededhioes ddoanclidey eicard réddde] TOREuntdProgai n

access tq .t hicl e sel ect fqr a user, the user nust sw pe the card
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188 is prt@psmitaeteceiveromit 190e The prlocdsker 188 SPprogramptdd te/6dirol & QéduanR dbg2 to

di splay instidctions, to the user. and to receive data input by the user,
ol udt ngo 19818 BRIZRK pe.ofiare ¥efisls Aoarsmastaliont scesyhihp veltels iseriarnipong

further pﬁ@'greamaghtb@twe@ﬂgglcgmggreglHgt?bl e the operation of the vehicle by
provi ding an enabl e or disable signal” 200 to an operation-critical

el enent, base®neh thetughiglel dog isynlotkddhithe Rbdd neytentep chehighit Rend g8k ackBerenabl e

or disa i e dsed to contrql a suitable device for enabling or
di sabl i nglsg‘ﬁi aﬂ%@%‘f&?@éﬁ%?i ?kﬁal?“’%qsmg% isqrogrammed f enetate itk thedtispday andt

not | i m use idterfade®2 @ Bisplag ids@idtioh O 1BY S MO | b B 5L}t €r nal
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disable signal may be used to control a suitable device for enabling or disabling any operation-

criti_cal 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



charging state. This would prevent the vehicle frombeing driven while it
was connected to the charging facilities, thus elimnating damage t{]ﬁ
could be caused if the vehicle were accidentally driven while sti 1y B 2004
connected to the charging facilities. In further enbodi nents of the

I nvention, the vehicle subsystemincludes one or nore parking state
sensors 202, for sensing the parking state of the vehicle. As discussed
above, the parking state of a vehicle my be sensed in various manners,
including, but not limted to, sensingsjhe setting of the transm ssion in
the parking gear, the setting the parking brake, the lack 1 1 FEB 2004 of
novenment for a predeterm ned period of time, the opening and/or closing of
a vehi cl eofiRsenht fof & PRUNBIMIAMAbd LIPRE 1RVSThing ahBofcIBGRY 6f 4 fchiQolodigrent ,
a parking state is sensed by the conbination OF t he vehitle being placed
in a par kionbinpsians efriboseitsendy. i mampreferdel eddodinist, ragadiemeate issadseddiyithe e speed
bei ng equal ,to zero., |In .such. preferred enbodi nent he parking state
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at a port. The vehicle |ocation systemmay place the vehicle at the port,

the vehifithe yediak tithe pratymaebe ek into actmuntintarder ¢adatermine thet yebicle i o the

I nst ance L rippi.ng.a switch that cause the vehicle identjty to be
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met hod  cbmspesiovdtéd atdiPemitiOphrkiRespatdy] 618 Headntr@iibe té they@ikidglot. "Braddition

enbodi nents _of the invention in which vehicles in the fleet include

el ectri c Pl4séeet whicje i Repleia a nepkingspasecind opening Sedapt mry wandh thel cadof the thoner ed

e o PSR R ST TR A I L0l

provi ded fleaitilitg ipmethedsof detfdfhg thaa vekialessinakd pavking stateeand et axatt rieéthdd on 12
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



by the transmtter/receiver 190 for use vehicle allocation and nonitoring
functions described above. Data representing other paraneters 207, iggﬁ @Z
vehi cl e speed, door open, vehicle charging, and so forth are al so b J
to the processor 188, for transm ssion to the central station 12 by the
transmtter/receiver 190. In yet further enbodi nents, the vehicle subsystem
i ncludes a vehicle location or tracking system Such systens are known in
the art. Vehicle location may be tracked through a variety of nethods, the
vehicle itself can enploy triangulation.ysing radi o beacons or dead
reckoning, the 1 1 FEB 2004 -, 4 vehicl ejgray al so be tracked by receiving a
signal fromthe vehicle and triangulating on that signal. In one further
enbodi menjehizleRSy 86V b e i i i -t h ocessor
188, for trans m%si on fﬂo&%ﬁ%}p@gﬁggﬁ slagt%gltat? dgﬁﬂx@@ ltelalgf&/gggrl h?“g’ﬁ&%‘r‘%%‘?“d‘ihﬁg

on- boar d signak Kinrege fiarthdr erobudémeitarGRSgevita266 piohviles et igforhsisnikbiigs Syst em
however is a maﬁhgrf of i rrEI enmentation conveni ence. Th(_a'foregoi ng

descri pt iP8IFRTr B EAngmseign &nibe avizhstatiom 12rmadion fos mraviding e boasd tracking
presente e £l j n scription...lt is not
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di scl osedonwmmepcerodi fi cations and variations are possible in light of the
above teachin For exanpl e, while many of the data processing and deci sion
maki ng funct i f%F@‘%@%Fﬁ'm@a of s peeterzed rmboginpaat b btherinyentjont lne beamt r al
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be limtnﬁg‘ nqﬁnb%il)this de_LaiIed description, but r al s
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some of suc ctions. 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.



a control center including a conmputer unit for processing said request and
allocating a vehicle to each request; wherein said request incl udei }{E@
estimated di stance and tine duration of an intended trip. 2. A ve i 2004
sharing system according to claim1, -gferein said termnal includes a

di splay of a map of a serviced area, and said estimted di stance of an
Intended trip is indicated by selection of a zone defined in said map. 3.
A vehicle sharing system according to claim2, wherein each shared
vehicle is %gv.i dFd 1th a GPS which provides |ocation information to a
vehi cl e opel'2fdf B¢ di ng to the sel ection of the zone when making the
request. 4. A vehicle sharing systemaccording to claim1l, wherein said
term nal includes a dj splk device and is.programmed to display the

i dentity of theqal I ocg\‘é%"cq%llselﬁf"% ayStel, Cﬁ\m%ﬁﬁ'%l e al l ocation system for

al l ocati ng one at leastrone pothincludmgfar parkisg spabestd aobrmviedlifal eepting anequest nor e
users, the{anFJ‘A@éh“i’cl@'ah?C‘ition system conprising: one or nore ports at
geographi cal Ty renot’e Tocations relative to each other, each port having a
user interface taonirplgentepincludingavpmgutasenit fonprecessing gadil rgquéstandit i on;  at

| east one ﬂggﬁtfnglavgﬁﬁkitggadﬁq%g@r system coupl ed for communication with
the wuser intertace . termnal at each port for receiving user-input travel

i nfor mation frorfYigFR}N sid requesy ingdes gnpstimatsd distagpeanddime dusptiongafansai d at

| east one igenAdddatipst ati on conputer systemis progranmmed to select and

all ocate a vehicle fromthe fleet in response to receiving user- input
travel information froma user, said selection being based on the received
user-input trawzel i nfAioveidié sharing;@isténuaedordiﬁg)lgtcldimaveAheﬂeﬁlfsardta:hrhiﬁﬂ f
conprisin | ¥ i rpatio corresponding to.a ti eri or
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vehi cl es dripisondidated byhssdecting of averne defincdrin ssigporagi ng to a di stance which the
user desires to travel with one of the vehicles fromthe fleet of

vehicles. -36 1 1 F E B 2004
3. A vehicle sharing system, according to claim 2, wherein each shared

vehicle is provided with a GPS which provides location information to a vehicle operator

according to the selection of the zone when making the request.

4. A vehicle sharing system according to claim 1, wherein said terminal
includes a display device and is programmed to display the identity of the allocated

vehicle.

5. A vehicle allocation system for allocating one or more vehicles from a
fleet of vehicles to one or more users, the vehicle allocation system comprising:

one or more ports at geographically remote locations relative to each other, each
port having a user interface terminal for receiving user-input travel information;

at least one central station computer system coupled for communication with the
user interface terminal at each port for receiving user-input travel information from any of
said user interface terminals, wherein said at least one central station computer system is
programmed to select and allocate a vehicle from the fleet in response to receiving user-
input travel information from a user, said selection being based on the received user-input
travel information,

said user-input travel information comprising time of use information
corresponding to a time period for which the user desires to use one of the vehicles from
the fleet of vehicles and/or distance information corresponding to a distance which the user
desires to travel with one of the vehicles from the fleet of vehicles.



6. A systemas recited in claim5, wherein each user-interface term nal
conprises a display device for displaying a map to the user and a
user-display interface for receiving user-selected map | ocations 11FEDB 2004
corresponding to locations on the dispPéyed map froma user. 7. A system
as recited in claim5, wherein each user-interface termnal conprises: a
conputer programed to control the display device to display a map with at

| east one of predefined zones and map | ocations; and a user interface
device for allowing a user to select at |east one of the predefined zones
and locations. 8. A systemas recited in claim?7, wherein said user
interface devi cé conp $YSEm astreqited i claiped, ofhersin eagh msesdntetere termivalboar d, or
a CUrsor GRmprisdsl adispld): defice YsiidiMaY g adhg Bdhd ibefArd dser-dihISY MidPfaBf POrt

i ncl udes a dI.SE| a gew e to display the identity of the allqcated vehicle
to a user TEFFAY EP%E‘F e‘?‘@ﬁ‘ﬂ%& catjofs HRIPINIINE 1 dpcations ofithg dsplayed &8P on syst em

as recitedronma@bedi m5, wherein said user- input travel information further
i ncl udes destination port information for identifying the port at which
the user desires as a destination and wherein said tinme of use information
and said distaffce i nfAosysem ssneatodr élaim 3, whereietach nseronterapaerdiimag t o t he
tinme and 'ﬁ%ﬁg&e beyond the time and di stance required to reach the
destination port. 11. A vehicle allocation systemas recited in claimb5,
wher ei n t he vehiasoapuienprogrgnddde orgrol theidisplayslesice tocdispday 4 mapeitheed and

each vehi qbgy 6lRf drpRsieinci Ah& Ml ntpI6QGokSMd at any given tine, the
vehicle allocation systemfurther conprising: a plurality of vehicle

conput er syst en® UsidBierfagesdsviss fof allpwing 3 userdo selegt at lgpst ang ¢fdhe predefineds from

t he pool gbnesefdtdagenseach vehicle conputer systemincluding neans for
detecting the SOC of its associated vehicle and for comunicating a
detected SOC to said at |east one central station conputer; wherein said
at | east one cemtral % 9ticomscetipdirtlaisy? whercissapd wgr mrarace devideur t her  base

the sel ethile'BriQJs P14 ThE bFa 8{}01{-?0%&1,6; E&tbgadrd,sogéscu%gr &%oﬁg'hi cles located

within the

9. A system as recited in claim 5, wherein each port includes a display
device to display the identity of the allocated vehicle to a user that inputs request

information.

10. A vehicle allocation system as recited in claim 5, wherein said user-
input travel information further includes destination port information for identifying the
port at which the user desires as a destination and wherein said time of use information and
said distance information comprise information corresponding to the time and distance

beyond the time and distance required to reach the destination port.

11. A vehicle allocation system as recited in claim 5, wherein the vehicles in
the fleet of vehicles are electric powered and each vehicle defines a state of charge (SOC)
at any given time, the vehicle allocation system further comprising:

a plurality of vehicle computer systems associated on a one-to-one basis with the
vehicles from the pool of vehicles, each vehicle computer system including means for
detecting the SOC of its associated vehicle and for communicating a detected SOC to said
at least one central station computer;

wherein said at least one central station computer system is programmed to further
base the selection of a vehicle on the detected SOCs of any vehicles located within the

VSG of a port from which user-input travel information is received.



VSG of a port from which user-input travel information is received. -37 11
E E B 2004 12. A vehicle allocation systen1as recited in claimb5, wherein:
each port has a vehicle search group (¥§ in which nore than one fahBED 86
than all of the vehicle fromthe fleét'may be | ocated at any given tine;
and said central station conputer is programred to select and allocate a
vehicle from the VSG of the port from which user-input travel information
is received. 13. A systemas recited in claim 12, wherein each port
includes a vehicle parking facility at which one or nore vehicles may be
arked at an iyen tinme and the VSG of a given port I ncl udes vehicl es
Barked at a %a?kﬁ%g fékY¢¥Q?ﬂ&FMFW@Yﬁ9FPS“¥ d iR @ Wheis ™ ecited in claim

13, wherein t he e¥3porf has agichielk saﬁékt giotip (V&IG) iniwhidhufiers the@lving bid lesitfiad O
met hod for allocating

arrive at
one or rr[)ral(’lal Ogé CVCFICW ftor'?)%eaﬂ‘% b %’ca %%#@P%%‘V%g‘mtghaéldor nore users, the
met hod conpri si igid cpnteal sidtlwgccmwmﬁsprogmmmd td sefeet mddlocateaethitladiong a user
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for a vehicle at on aid port termnals fromone of Said wusers, said
request including user-input travel information; communicating the

user - i nput travqb | T Qf PRI réGted it QAT B, wherdRtaK p&Y flcRidks a WGt NY 2
a d allocating the vehicle to t he request, said

vehicle fro fleet

sel ection Paa% fi’ﬁgfe plibeAs W 9"&% fore vehiglgs mﬂé’rbctpﬁéwﬁ §W|&‘\‘ﬁ?{1ﬁmﬁ@9é‘ﬂe

i nf or mat i orsG efeivespat inchdés vehikids phkedhinAdarkif@fadilisRithd pirtit travel

I nformation conprising tinme of use information corresponding to a tine
period for which the user desires to use one of the vehicles from the

fl eet of vehi cl d4. and/Aosysimstsaenited imdlami, wheretthe ¥SOafdigingniportdurthest ance

which the. Hﬁ&%ﬁ gﬁa @%3 %nx%%Yﬁmg%%R@ﬂﬂﬂfg@&ﬁE@Epéﬁ&iCles fromthe fleet

of vehicles as reci erein said step of
providing at | east one port term nal conprises locating a plurality of

port termnals 3k geogs Apb& frlalodaBPER or more vehicles from a fleet of vehicles to

one or more users, the method comprising:

providing at least one port terminal, each having a user interface for receiving
vehicle requests from users;

receiving a request for a vehicle at one of said port terminals from one of said
users, said request including user-input travel information;

communicating the user-input travel information to a central computer system;

selecting a vehicle from the fleet and allocating the vehicle to the request, said
selection being based, at least in part, on the user-input travel information received at that
port terminal;

said user-input travel information comprising time of use information
corresponding to a time period for which the user desires to use one of the vehicles from
the fleet of vehicles and/or distance information corresponding to a distance which the user

desires to travel with one of the vehicles from the fleet of vehicles.

16. A method as recited in claim 15, wherein said step of providing at least
one port terminal comprises locating a plurality of port terminals at geographically remote
locations relative to each other, wherein each port terminal is coupled for communication

with the central computer system.

17. A method as recited in claim 15, wherein said step of receiving a request

for a vehicle comprises:



locations relative to each other, wherein each port termnal is coupled for
comuni cation wth the central corrput er system 17. A nethod as recited in
claim 15, wherein said step of receivi ng a request for a vehicle 11FEB 2004

conprises: -38 11 FEB 2004 displ ayi ng-38map to the user; and receiving
user-sel ected map | ocations corresponding to |ocations on the displayed
map through a user-interface associated with the displayed map. 18. A

met hod as recited in claim15, wherein said step of receiving a request

for a vehicle C‘?lﬁ%labzﬁ@%m&]ﬂt%%@.}{sbpgn@ map with at |east one of predefined
zones and map locations; and receiving user-selected zone or map | ocations

through a user reREBHAGUSE-3rMrfedanapylocatians.earisenpnding te locations op the displayed

wher ei n S&néi)tﬂfdﬁEhhﬂ‘s'di‘flfltaﬁﬁ:e(iﬁ%bﬁtédvﬁﬂnrfﬁétl@lﬂﬁycﬁtmépeas'f one of a
t ouch- screen, eyboard, or a cursor controller. 20. A nethod as recited

in claim115, further conprising the step of displaying the identity of a
sel ect ed vehicl d8on aAdinethbdys eitedde claim 1 fevhpadii sdidstep ofxeceiting a rdyuestm t he

user of tf}gras Ejthgchégoqneq{%gg cle. 21. A nethod as recited in claima15, wherein
sai d user-i nformati on further includes destination port

i nformation f or disglyingfaymapgwitihat Igast eneaf pridified zohes and erapdesiioss amb a
destination and yagsi& ?ﬁ@l&téﬂlz{;ﬁe Hm lgcdt Bgﬁp%ghg%é}qgeﬁﬁde%ggigét ance

i nformation corrprlseln ormati on corr ponlng the tinme an I'stance
beyond the time and distance required to reach the destination port. 22. A

met hod as recitaed, ln @Jxﬂbtﬂbé&m&i&aﬁﬁbﬁuﬁh@vMﬁFelﬁéa&?@udeﬂmfté?ﬁcé i&fide Of
vehicles are el ect and eac ¥§h| cl e defines ft state of charge

(SO0 at zfﬂ?’pﬂFe\?éh a§t Oﬁ% WBCW‘H’B Hdror ashpsPy igllelet ect i ng the Soc

of vehicles in the fleet of vehlcles and wherein said step of selecting a

vehi cl e based o the ser | rnavel ti received at the port
term nal conpri ges f uf Ofgg t"f‘u% ?'t"g%ﬁc?fﬂprf% ‘éftg’&f’éld SOCs  of

t he vehi cldéplaying the zdentlty of a selccted vehicle on a display device at the port terminal, to
inform the user of the selected vehicle.

21. A method as recited in claim 15, wherein said user-input travel
information further includes destination port information for identifying the port at which
the user desires as a destination and wherein said time of use information and said distance
information comprise information corresponding to the time and distance beyond the time

and distance required to reach the destination port.

22. A method as recited in claim 15, wherein the vehicles in the fleet of
vehicles are electric powered and each vehicle defines a state of charge (SOC) at any given
time, the method further comprising detecting the Soc of vehicles in the fleet of vehicles
and wherein said step of selecting a vehicle based on the user-input travel information
received at the port terminal comprises further basing the selection on the detected SOCs
of the vehicles.

23. A method as recited in claim 15, further comprising:
defining a vehicle search group (VSG) for the port terminal at which user-input travel
information is received from a user, wherein more than one and less than all of the vehicle
from the fleet may be located in the VSG at any given time;
wherein said step of selecting a vehicle from the fleet comprises selecting a vehicle

from the VSG of the port at which user-input travel information is received from a user.



23. A nethod as recited in claim15, further conprising: defining a vehicle
search group (VSG for the port termnal at which user-input trave{s , "
information is received froma user, wherein nore than one and | es Wﬁ%ﬂ“ﬂ
all of the vehicle fromthe fleet mayd3he |ocated in the VSG at any given
time; wherein said step of selecting a vehicle fromthe fleet conprises
selecting a vehicle fromthe VSG of the port at which user-input travel
information is received froma user. | 1 FED 2W -39 24. A method as
recited in claimy23, ' > ' r.nal. i ncl udes
vehi cl es par ked?g’t a gﬁ&@%#%@ﬁyﬁﬁﬂﬁ gﬁﬁ‘é}gt)e\éﬂﬁcwegdrﬁ fnag]ﬁgwfg.%o%\ met hod as
reci ted i neratingl inchgles vahegles narkedat og fanilty g\ the pogpterminat.er mi nal furt her
i ncl udes vehicles due to arrive at the port termnal within a preset tine
eri od.
P 25. A method as recited in claim 23, wherein the VSG of any given port

terminal further includes vehicles due to arrive at the port terminal within a preset time

period.



