19 SEP 2005 | SPECI FI CATI ON MOTOR VEHI CLE SHARI NG SYSTEM Techni cal Field
Present invention relates to a notor vehicle sharing systemin which
notor vehicles are used by a plurality of users. In particular, tfeSEP 1009
present invention relates to a notor, vehicle sharing systemwhich is
nost preferable for a reliable rental and return operation of the

vehi cl es. Background Art Conve ggggij Igy in.a notor vehicle sharing
system various ideas are prog fl IA’IBJ&ﬂBoses of efficient use of the
notor vehicles by users so as to obtain transportati on neasures

snoot hly. Anong such proposals, a Patent Publication No. 3,064, 615
di scl oses a technology for a notor vehicle rental systemin which notor

vehicles are used MWTWV@HY@E%W%WWEMi on nmeasures for
ichr

transmtting and receiving information elate to a rental and
return of the notor vehicle such as an identification information for
identifying the user, a usage permssion information for permtting for
using the nmotor vehicle, and a wusage information which indicate a usage
condi t Techofcal léeldot or vehicle. According the Patent Publication, a
control center manages the notor vehicles by transmtting and receiving

information whibsdht' Bhahent Pelabss tPEARotoreéILR sl@aﬁﬁgts%té}ﬁ ibhehiat or
vehicle, and a return of the notor vehicles in a 19 SEP 2005 2 plurality
of par lﬁ{oq%ravre%% e\é\hér%hugétf blyogaﬁlﬁgajipy C(i)k H_W, na%%§*ti];:1r1 arp, ttﬁg pcr%gérrltm

invention relates to a motor vehicle sharing system which is most preferable

for a reliable rental and return operation of the vehicles.

Background Art

Conventionally, in a motor vehicle sharing system, various ideas are
proposed for purposes of efficient use of the motor vehicles by users so as to
obtain transportation measures smoothly.

Among such proposals, a Patent Publication No. 3,064,615 discloses a
technology for a motor vehicle rental system in which motor vehicles are used
which are provided with communication measures for transmitting and
receiving information which relate to a rental and return of the motor vehicle
such as an identification information for identifying the user, a usage
permission information for permitting for using the motor vehicle, and a
usage information which indicate a usage condition of the motor vehicle.
According the Patent Publication, a control center manages the motor
vehicles by transmitting and receiving information which relates to the motor

vehicle, a rental of the motor vehicle, and a return of the motor vehicles in a



center. In the above conventional notor vehicle control system mf@g #9005
user pushes a return button which is disposed in the notor vehic F @
predet erm ned parking area, a usage information such as a used charge
data is transmtted to the control center. However, the control center
receives the wusage infornation and j@dges in which parking area the

not or vehicle i returned acg d|n position j nfornatlon which is
cont aj ndyrpkty ﬁgpagla)gv@ ayeasoV ki wa@%&@%m? paces i dbesantioh v
when the parking area is |dentified as a designated parking area.

Ther ef aedtemhen a comuni cati on between the control center and the notor
vehicle is disrupted, there are problens that it is not possible to

th t
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ecause a car return tesent invention
is made in consideration of t ahove pr.obl ens An obj ect of the present
i nvent iRSHES 2 seiiHay %H@OH ‘ﬁ%’ccg'r \fg @hﬁﬁﬁ‘@ oxsyehighs hawhi ch a not or

vehi cl e can performa notor vehicle rent al and return process
i ndepengedetgrmindbparkiegendiang wagehsfaomitiab saehtasra ubed chaxge éataf
Invention In order to solve the above problens, a notor vehicle sharing

syst em;saesAEMifedite t‘h'&ecoﬂrtﬁoied%htéf‘vﬂéwe{ﬁelf The TBRAD) 0En RAEEEVERERE
vehicles (for exanple, shared notor vehiclé 2 in an enbodinment) in the
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detectin a start of notor vehlcle rental when, a notor vehicle rental is
per ni t tkedurped agewidingdo énpostionhalformalioy stiigh ds contained in the usage

information. ‘The used charge is processed only when the parking area is
identified as a designated parking area. Therefore, when a communication
between the control center and the motor vehicle is disrupted, there are
problems that it is not possible to process the used charge in the control
center and the user cannot return the motor vehicle because a card is not
returned.

The present invention is made in consideration of the above problems.
An object of the present invention is to provide a motor vehicle sharing
system in which a motor vehicle can perform a motor vehicle rental and

return process independently without depending on the control center.

Disclosure of Invention
In order to solve the above problems, a motor vehicle sharing system
according to the present invention for managing parked motor vehicles (for
example, shared motor vehicle 2 in an embodiment) in the parking area and

renting the motor vehicles to users is characterized in that the motor vehicle



rental, and an usage data measuring section for starting a measurenent
for a notor vehicle usage data when the detector detects a start §)Ef h&e
notor vehicle rental and conpleting the nmeasurenent for the motl P

vehi cl e usage data when the detector detects an end of the notor vehicle
rental. By doing this, even when the gontrol center cannot be operated
because a communi cati on between the shared notor vehicle and the control

rotor WA °d§%rﬁ*d4he Ueldo7 I e BhRta YEM B Py LRIBL Bl Vo™

rental or an end a rental detector and obtain a notor veh| cle
usage CAPHPPH Webtﬁi@ rentalag perm%/tfegrtpaa ummam&eeﬂrpfdhetm@twe%ﬁd@eh. cle.
According to a first aspect of the present invention, in a notor vehicle

shari ngresitsl, emd an usagadiang mpeddatn Fretaiow €y sthetngimeanuraigenbémmt or
vehicles to users, it is preferable that the det ector includes a position

det ect %otéﬂe}ﬂ@fee&%%é@dftap@hgh N9 el tBetok 9estda ﬁfe [BaRIEoNT Section

starts neasuring t not or vehi cl e usage a a vvhen t usage data
measurin secti o C arture of the ition de tor fromthe
par ki ng"efiele, rengalange H@ia@n ih %a%memrgltsfegttﬁeﬁn%@m%eég Y988 ur i ng
the notor vehicle wusage data when the usage data neasuring section

det ect sdatia whenvhe deftettoe depets tanocendief thod proter velmelgpeektahg area (for
exanpl e, steps Sl7 to 520 and steps S23 to S27 in a first enbodinent).

By doi ng t_hi SB% e%&?ﬂ%ﬂ% c&rﬁ%ﬂerﬁ@f‘@é’ﬁn@@bé’%éﬂt@ﬁ because a
communi cati on between t he shared notor vehicle and the control 19 SEP

s postrasE F?aio%{lﬁ%qé%%%%@%zt 3 tBenhared Pigeeide Spline' SpHRe ot or
vehicl e such _as a . L
center for controlling the shared motor vehicle is disrupted, the shared motor
vehicle judges the status of the rental such as a start of a rental or an end of
a rental by a detector and obtain a motor vehicle usage data for controlling
the rental and return of the motor vehicle.

According to a first aspect of the present invention, in a motor vehicle
sharing system for managing parked motor vehicles and renting the motor
vehicles to users, it is preferable that the detector inclades a position detector
for detecting a parking area, the usage data measuring section starts
measuring the motor vehicle usage data when the usage data measuring
section detects a departure of the position detector from the parking area,
and the usage data measuring section completes measuring the motor vehicle
usage data when the usage data measuring section detects an arrival of the
position detector at the parking area (for example, steps S17 to S20, and
steps S23 to S27 in a first embodiment).

By doing this, even when the control center cannot be operated

because a communication between the shared motor vehicle and the control



departure of the notor vehicle fromthe parking area and a returf 9o§EPt 2685
notor vehicle at the parking area by the detector and obtains the notor
vehi cl e usage data for controlling a rental and a return of the notor
vehicle. It is preferable that the notor vehicle is further provided with
a comuni cation confirm ng section (flor exanple, a step S41 in an

enbodi nent or cqnfhrm ether or ngt. jt. i ossible. to ¢ icate
Lot neash 1 cne i itk e ioollr FihisldisBaPiRGacutia s BlR Raf s
measuring the notor vehicle usage data, a tenporary data storing and

t r ans nithej shpredonptnr yehieleciugizss dhe statuspofdd® inetemvanpledsuadngy af or
transmtting the notor vehicle usage data to the control center when the

comuni gt dr@ar€ 6N fhe Morer sebidofrdnidbeparkidig bted SnAeSEthks of @he
communicate wth the control center, storing tenporarily the notor

vehi cl a_l .at I {l . [.cation
cont 1 PAEOSEHRlat e B BBy B SRR BC T S0 ANE RTRATE T
the contraol,  center, an tran m'ttingtté{ne tor vehicle usage data to the
cont r ol veaglecnsage &4 foricon (ILBEL Eta] aafrRreamlihemete wenekol
center. By doing this, even when the control center cannot be operated
because a coniisipraferabldth atede inoeostietiielt ixohetheepratidedndth be contr ol
center for controlling the shared notor vehicle is disrupted, it is

possi bl &t Batick16n COALERYn & SBE GO WK NOUEHYes dtBF JMtier a)yehi cl e usage

data for contro‘%tllal ng the rgntal and the return of the notor vehicle

because the,shar not o vehi ¢l stores . the notoy, vehi cl e usage ,dat a
o oS Pt B A oh e 8 Wiingh s ot i Abre e BB um g 1020
an information storing _device tenporarily and transmts all of the

obt ai neidengsrdrolesmiter hasathe usaze data measymngosection eampletes

measuring the motor vehicle usage data, a temporary data storing and
transmitting section (for example, a step S28 in an embodiment) for
transmitting the motor vehicle usage data to the control center when the
communication confirming section judges that it is possible to communicate
with the control center, storing temporarily the motor vehicle usage data in
an data storing section when the communication confirming section judges
that it is not possible to communicate with the control center, and
transmitting the motor vehicle usage data to the control center after it is
possible to communicate with the control center.

By doing this, even when the control center cannot be operated
because a communication between the shared motox vehicle and the control
center for controlling the shared motor vehicle is disrupted, it is possikle that
the control center acknowledges the motor vehicle usage data for controlling
the rental and the return of the motor vehicle because the shared motor

vehicle stores the motor vehicle usage data which is obtained during a



when a comruni cation condition recovers thereafter. It is pref egﬁﬁgpmyat
the position detector contains a receiver (for exanple, a tag nna 36
and an ID tag reader, and an ETC (Electronic Toll Collection)
transmtting and receiving device in an enbodi nent) which receives a
signal which is nade in a signal generator (for exanple, an ID tag 52
and an ETC transmtt.ing and r.ecei vigg de\{i ce), which i.s gi%osed in the
par ki ngCHPERINKARoPHS PEIRtEGA A} BUPEM S hetfare fempornletnd o
departs the parking area or arrives at the parking area according to

whet her traorsmids alhefr e ehtaisednuitonvehicke visage data dothe eontrBl celleng t hi s,
it is possible that the shared notor vehicle obtain an accurate parking

posi ti oy Heh hRBnABLKICAH A &hditibniechv&halrbbgtbhat the position detector
j udges whether a notor vehicle departs the parking area or arrives at

t he parking akea accordihng,tp..a _GP obal Posi.tioning. Syst . By
doing hi o LERPIREME he e pRETAR ISR Inn O oy 4 PESERL AR
par ki ng position in the parking area w thout disposing a new facilities
in the epamplegs sagantenna 36mnat andh) g rradernand am EOC F&aeteeniselalbr s
cal cul ation process for a used charge according to the notor vehicle
usage d@ollecByn)@ingnitiag aid recepoingi ddvicd habhntdigbedini ) wigoher can

bill for a usage of the notor vehicle according to the usage condition
of the i i 10 [ e at
t he not g?ée\?g%%lglryé%z?a%e gltsgrhgggtl I611ijans'slggtgl %glg%taqgr 5@552‘"“9?%’ %l?lipﬁtgtghrmt or

vehicl e, .a used | amount.in the mator vehicle, .an ) .
, 52 anf an E%’H& transmitting ang recelv?ng \éev{cei’w’}ngh (1js disposed in the

parking area, and the position detector judges whether a motor vehicle
departs the parking area or arrives at the parking area according to whether
or not there is a signal arrived in the receiver.

By doing this, it is possible that the shared motor vehicle obtain an
accurate parking position in the parking area.

It is preferable that the position detector judges whether a motor
vehicle departs the parking area or arrives at the parking area according to a
GPS (Global Positioning System).

By doing this, it is possible that the shared motor vehicle obtain a
parking position in the parking area without disposing a new facilities in the
parking area.

It is preferable that the control center performs calculation process
for a used charge according to the motor vehicle usage data.

By doing this, it 1s possible that the control center can bill for a usage
of the motor vehicle according to the usage condition of the motor vehicle

accurately.



a driving distance of the notor vehicle. By doing this, it is possible
that the control center nanages a notor vehicle rental operati ®§ SEP 7005
according to various information. According to a second aspect of the
present invention, a notor vehicle sharing systemfor managi ng parked
notor vehicles in the parking area an® renting the notor vehicles to
users is characterized_ in that the notoy yehicle  is further provided
with a detect Brisrryelenabde thagthe molpr vehicde wsase dashrentaing ahdeastand an
end of a nmotor vehicle rental when a notor vehicle rental is permtted
to a usasagatimsagbtldanstorashidaon aeed fwel rhonnexanpe enotdrerphid®e, 4md step
S16 in a second enbodi nent) which starts neasuring the notor vehicle

usage dat i%%%g%&sme%gﬂogr%%?gei ng section detects a departure of

the position tector fromt ing area and conpl etes neasuring the
nmotor vehiclg usage data when the usage data neasuring section detects
an arrival o yt‘fﬂ%ggé 1% b BRYR t?la&?c%pﬁ@nﬁgﬂemeﬁ L ag8s Rem9¥s hi p
list (for exanple, a nenbership list 40 in a second enbodi nent) in which

i nf or maveliclofentsd operathon eacondseg totvarionshinférenavoors, a charge |i st
(for exanple, a charge list 42 in a second enbodi nent) on which a

relationship @kcsddnfRbarsetehtldspebafthe PRERnMIh GEn ti6h 24 BFothP vahi¥hd or
vehicle rental and return and the used charge for the notor vehicle is

recorded, a rentabildty ] in ion, (fon .exanpl steps_S3 1t0:54 in
a secon %ﬂﬂgdﬁyﬁg‘?{{‘)ﬁ%‘?é‘? %%ag%;gasr%ﬁgtrﬁgy&&ehﬁgés{{ﬁetﬁﬁﬁagﬁmﬁ) %85%%%2‘10% be
rented to the user by referring the information which i.s inputted by the
User vihBRRERE themaetoysiniigies e Usert ischayachrisas bt Haat the metmovelERes 005
menbership |ist, a charging data generating section (for exanple, steps
S17 t oissirthar prevdeddvichizode teetdr) fof detextki g starcthel gimgorathické t he
user by referring the notor vehicle usage data which is nmeasured during
the rent@lta9fand an end of a motor vehicle rental when a motor vehicle rental is

permitted to a user, a usage data measuring section (for example, steps S9 to

step S16 in a second embodiment) which starts measuring the motor vehicle

usage data when the usage data measuring section detects a departure of the

position detector from the parking area and completes measuring the motor

vehicle usage data when the usage data measuring section detects an arrival

of the position detector at the parking area, a membership list (for example, a

membership list 40 in a second embodiment) in which information of users

who can use motor vehicle motors, a charge list (for example, a charge list 42

in a second embodiment) on which a relationship of the motor vehicle usage

data which relates to a motor vehicle rental and return and the used charge

for the motor vehicle is recorded, a rentability judging section (for example,

steps 53 to S4 in a second embodiment) for judging whether or not the motor

vehicle can be rented to the user by referring the information which is

inputted by the user when the motor vehicle is rented to the records in the



the notor vehicle and the return of the notor vehicle by the usage data
measuring section to the records in the charge list. By doing this, the
shared notor vehicle can judge a rentability of a notor vehicl d&EPaZOOE
user by referring an information which is inputted by the user to a
menbership list which is prepared in t7he shared notor vehicle when the
shared notor vehicle is rented. Also, the shared notor vehicle can

per f or . i,C I -0 _proe erri e
oo VEHTEREE A S PR R R Y BHBRNES RehEl ST |
used to a _charge list_ which is prepared in the notor vehicle an

cal cul at® ﬁg}9&%@@%@5@3@?6@@&%%@@6@ CREEHBES1at KR BP SSRRON ¢ he
shared notor vehicle is returned. It is preferable that, in a notor

vehi cl erefearinggtheyaioen eenoledisuget datatwkiqhr Baaehsarakduriog the rental of
characterized in further conprising a control center which transmts and

recei vesh anghiak %H%IQ%H& t?{etfbéﬁn’{n %? irt]}?é otbf veRide %chﬁ%tusa%fe ddig present

invention, It 1s characterized | at the notor vehicle I's provided
wth atransmtter (for exanple, a step, S22 j.n a second enbodinent)
whi ch t PHSTHTIREE a“éffmﬁﬂﬁ&@iﬂé@bﬂ?ﬁ%%%ﬁ%?t-cem er, and the control
center is provided with a charge billing section (for exanple, a step
S26 in a secomy énpbgdhisthe shiaired neetior vehide canysdge ehemgebddyoddi ng t o
the charging data for a predeterm ned period and bills the used charge

to the niger vehRlSEFa20R% 1Y rdyridnl A6 infbsmatibs weithriglinpabfedbedie
performa billing process by the accurate notor vehicle usage data which

|2, cal oylgt el bihe, Shipned WRIHs pieDhel £3RHOLHLRS LAbPSeRgE ol ng data
when the shared motor vehicle is rented. Also, the shared motor vehicle can
perform a motor vehicle rental and return processes by referring the motor
vehicle usage data which is measured during the motor vehicle
1s used to a charge list which is prepared in the motor vehicle and
calculating a used charge for the usage of the motor vehicle when the shared
motor vehicle is returned.

It is preferable that, in a motor vehicle sharing system according to
the present invention is characterized in further comprising a control center
which transmits and receives a charging data with a vehicle. In this aspect
of the present invention, it is characterized in that the motor vehicle is
provided with a transmitter (for example, a step S22 in a second
embodiment) which transmits a charging data to the control center, and the
control center is provided with a charge billing section (for example, a step
S26 in a second embodiment) which calculates a used charge according to the

charging data for a predetermined period and bills the used charge to the

user.



notor vehicle. It is preferable that the control center has a r’rﬁgtﬁhg
menbership list which contains a |atest data of users who can p[@r
vehi cl es, and the notor vehicle obtains the naster nenbership list from
the control center every tine the user uses the notor vehicle and
updates the nenbership list. By doing®this, it is possible to provide a

t hi cl t al [ [ based .est b i
ot or mat i on. P qEnE EBe Bb LR LR IHE O PE chP LRI OE TS Madter
menbership list (for exanple, a nenbership list 12 in an enbodi nent)

whi ch casmuaibe neotor aebirle vange dntasdiich whealsuha teddbnthoshaxed wioder, and
the notor vehicle obtains the master nenbership list fromthe control

cent er PeficRoh &R Bih athenetad @sn g tdaga MabRAS BhRullaid byByhdehaed his, it
is possible to provide a notor vehicle rental business service based on
a Iatesﬁugﬁppgﬁ- [p information while restricting a comunication
processes o dining the nenbership list. It is preferable that the
control center has the ter nenbership |jst (for exanple, a nenbership
list 12 in ad@m&f%hfgﬂt ¢ conirel sentar hpapcmasten megtbarshinigho can
use notor vehicles, and the notor vehicle obtains the master nenbership
i st frehdtheowianhs allatetdartaadcisepsathescdrhase meotbevshigbed,iasid tihen an
information which is inputted by the user is not recorded in the

nmenber shighod {ehiclel §b ks 200 S teBn dRbBEHiPilSt fedmi theRIDEA!@nto, Provi de
a notor vehicle rental business service based on a |l atest nmenbership
| nfor ot Lo bl 6 S5 B8 B SUINONOAIA BPaRIQTARS SR ARk RR) B "0
By doing this, it is possible to provide a motor vehicle rental business
sexvice based on alatest membership information.
It is preferable that the control center has the master membership
list (for example, a membership list 12 in an embodiment) which contains a
latest data of users who can use motor vehicles, and the motor vehicle obtains
the master membership list from the control center periodically and updates
the membership list.
By doing this, it is possible to provide a motor vehicle rental business
service based on a latest membership information while restricting a
communication processes for obtaining the membership list.
It is preferable that the control center has the master membership
list (for example, a membership list 12 in an embodiment) which contains a
latest data of users who can use motor vehicles, and the motor vehicle obtains
the master membership list from the control center and updates the

membership list when an information which is inputted by the user is not

recorded in the membership list.



level. It is preferable that, the notor vehicle further conpri 533 g
position detector (for exanple, a tag antenna 36 and an ID tag é &@ﬁ 37
in an enbodinment) for detecting a parking area. In this aspect of the
present invention, it is preferable that the usage data measuring
section starts neasuring the notor Vehi cl e usage data when a departure
of the positipn, .detectar.from.ihe parKki area i s.detected,, and the
usage data A g&li’é&‘? Bﬂssé%ﬁpﬁoe?@énﬂgﬁéﬂ?fﬂd'ethﬁ erﬁ?flg REHPEIS: usage
data when an_ arrival of the position detector at the parking area is

det ect sexvigybdsedgntahlatest menshexship mfoom ationi whidegenatiicidoe aa st at us of
the notor vehicle and obtain a notor vehicle usage data even when a

CoMUNt&Rinh @RicAtloe SRk sToRbBEhiI A ©Ehy edd ibersdig st en GoREARhugent er is
di srupted. It is preferable that the notor vehicle usage data contains at

| east flevezsage time of the notor vehicle, a used fuel anmount of the notor
vehicle, Oor a driving distance of the notor vehicle. By doing this, the
control center can manage a notor vehicle rental operation according to
vari ous i nf od kit PXaierahle dhabdbermptarorehacleduzihereonmpases aposeien ock
diagramfor a first enbodi nent of the present 19 SEP 2005 10 inventi on.

FI G 2detecdor (fewekamydesa tag antenna 368 atthasdDrdoreadelti3d & ahi ch is used
in the first enbodi nent according to the present invention. FIG 3 show a

port femRAEKIND) forSiAeeEn PR LA MERIGEE. W ¢hHid SspeBHf the present
invention, it is preferable that the usage data measuring section starts
measuring the motor vehicle usage data when a departure of the position
detector from the parking area is detected, and the usage data measuring
section completes measuring the motor vehicle usage data when an arrival of
the position detector at the parking area is detected.

By doing this, the shared motor vehicle can judge a status of the
motor vehicle and obtain a motor vehicle usage data even when a
communication between the shared motor vehicle and the control center is
disrupted.

It 1s preferable that the motor vehicle usage data contains at least a
usage time of the motor vehicle, a used fuel amount of the motor vehicle, or a
driving distance of the motor vehicle.

By doing this, the control center can manage a motor vehicle rental

operation according to various information.

Brief Description of Drawings

FIG. 1 1s a block diagram for a first embodiment of the present



in enbodi nents according to the present invention. FIG 4 show an enti r?
operation in a notor vehicle sharing system according to the fiv$OEP 200
enbodi ment of the present invention. FIG 5 shows an entire operation in
a notor vehicle sharing system according to, the first enbodinment. FIG
6 shows an entire operation in a notok) vehicle sharing system according
to the first enbodinent. FIG 7 shows an entire operation in a notor
vehi cl e3REIRg system according to the first enbodinent. FIG 8 shows
an entire operation in a notor vehicle sharing system according to the
first enbodi nBhG. 2k @ viewsfoousstancantkiinea sharat motor neluchotvdiiclyehi cl e
sharing system according to the first enbodinent. FIG 10 shows

oper at i ! i J 3 i t: -exanpl e of the
o bod naved 1 e ERLOEmBERIALE; a08 e By ShEPreteliiObnrBR D & OF | 0
resent inveption. .FIG 12 is a vi.ew fqr a,structure jn a. shared notor
\F/)ehi cl e which ig g@?@&’ RROTHEPR3IANg rﬁérfPOHHc‘EﬁbdF]:?gWﬁ%ﬁ‘tﬁeuﬁﬁdesent

invention. FIG 13 show an entire operation in a notor vehicle sharing
syst em ii0esfRIRDOH tg dccoadong th thye presehé 1hvestioenbodi nent of the present
invention. FIG 14 show an entire operation in a notor vehicle sharing

system accor #HiG94tsPoihgn et pERedbABAta RlotbNeeRicRS SArihB\wgRtdRN. FI G
15 show an entire operation in a notor vehicle sharing system
according to the first embodiment of the present invention.
FIG. 5 shows an entire operation in a motor vehicle sharing system
according to the first embodiment.
FIG. 6 shows an entire operation in a motor vehicle sharing system
according to the first embodiment.
FIG. 7 shows an entire operation in a motor vehicle sharing system
according to the first embodiment.
FIG. 8 shows an entire operation in a motor vehicle sharing system
according to the first embodiment.
FIG. 9 shows an entire operation in a motor vehicle sharing system
according to the first embodiment.
FIG. 10 shows operations in a motor vehicle sharing system in other
example of the embodiment.
FIG. 11 is a block diagram for a second embodiment of the present
mvention.
FIG. 12 is a view for a structure in a shared motor vehicle which is

used in the first embodiment according to the present invention.

FIG. 13 show an entire cperation in a motor vehicle sharing system



according to the first enbodi nent of the present invention. FIG 16 show
an entire operation in a motor vehicle sharing system accordind %SEPt 2065
first enmbodi nent of the present invention. FIG 17 show an entire
operation in a notor vehicle sharing ]s:i/stem according to the first
enbodi nent of the present invention. G 18 show an entire operation in
a notor vehicle sharing system according to the first enbodi nent of the
pr esent 3459¥AHE b ¢ BEgpt @ TBPHESEF}W REesent 1BKe R f¥ent i on Enbodi ment s
of the present invention are explained with reference to draw ngs as
foll ows. FI G FIGi 44ashovoek atitagrgrerfitionanfd nsitoeneitlereinariog syktempr esent
invention. In FIG 1, a control center 1 is a control center which

MBNages e bR 8o @H@ﬁ%} e oAURENESf theé BE&NREAGEn ARG an al | ocation of
the shared notor vehicle 2 which is used by a user In comopn and a

billing operatian.of , a used charge f.or .a share use. of .nmot.or vehicl es

whi ch are pari{i@‘ilﬁ %mb"éﬁﬂieﬁ‘dlrea?r% aRAPAR 4 WoLay V%Cge SHPENE BEFE e
nuneral 3 indicates a financial corporation such as a bank and a credit
cart coageoagingto dg fisst egbodimestaf thhprefendfinvertiont or vehi cl e usage by
the user. Also, a reference nuneral 2 19 SEP 2005 12 indicates a shared

not or vehi cl eFI. 8 shvw BR dng8@ dperdibAdna BIBRGE velicle ShaMhk Gstein owned
by a user 4 who is registered as a nmenbership in the control center.

Here, it.] mgg . i SHAk not or vehicles 2
are con%?dcg)? e E‘?\?é?gtqﬁiegg%ﬁta%lgfgﬂégﬁﬁeér/pgésekltegg, &?{18’1?.5 under st ood t hat
; FIG. 17 show an entire operation in a motor vehicle sharing system
according to the first embodiment of the present invention.

FIG. 18 show an entire operation in a motor vehicle sharing system

according to the first embodiment of the present invention.

Best Mode for Carrying Out the Invention

Embodiments of the present invention are explained with reference to
drawings as follows.

FIG. 11s a block diagram for a first embodiment of the present
ivention.

In FIG. 1, a control center 1is a control center which manages
various operations such as a reservation and an allocation of the shared
motor vehicle 2 which 1s used by a user in common and a billing operation of
a used charge for a share use of motor vehicles which are parked in a parking
area which is called a port. Reference numeral 3 indicates a financial
corporation such as a bank and a credit cart company for adjusting the used

charge of the motor vehicle usage by the user. Also, a reference numeral 2



what ever nunbers of the user 4 may exist. Al so, the control center
conprises a control section 11, a nenbership master 12, a chargiglslggtm05
13, a notor vehicle master 14, a port master 15, a rental record 16, a
comuni cation device 17, an adjustnent processing section 18, and a
network 19. The control section 11 peH orms a notor vehicle nmanagenent
control . programin a conputer, systemwhich is provided wth a
(Cont r ainr o Pharadmopos vehile whidneam be aise J@’r‘é?llngo%)é%ﬁrit&ﬁl@g t he
control center. Here, a detailed operation in the control section 11 is
expl ai nedithaicowikd neatvees i phossregisteted asa tenabasbipm che centiols a
registered data for a user who is registered as a nenbership. In this
dat abasggpternformati on regarding (1) a user 1D, (2) address, and (3) an
information for a nenbership are recorded. The charge list 13 is a

dat abase in ich a.pricing s emfagr t age of .the. shar.ed or
vehicle is r%?ﬁeﬁ.lglw(ieﬁgto8ﬁ§i‘6& aqu&raiigs: Oyﬁhﬁgg*?% %Rt%%ﬂuglses( ) a
base price (2) an _extended price, and (3) _overcharge - discount charge
price afee eentgpHed unes thetcoptndisertar hasflgo, tisiundergbaabilat i n whi ch
information regarding each shared notor vehicle is recordedfor

cont r ol vihge¥den ahdveed ol th&bBe220@bayt 3xigtpt or vehicle 2. For exanple, an
information for each notor vehicle such as (1) a notor vehicle nunber,
(2) 10 e LR 0P 4 00, LRy (9
condi 1 o0 2995 9108 B2 b $ L ASRVIRhE O Oh Lol A5 BT 89 Mot
rental record 16, a communication device 17, an adjustment processing
section 18, and a network 19. The control section 11 performs a motor
vehicle management control program in a éomputer system which is provided
with a CPU (Central Processing Unit) so as to control an overall operation of
the control center. Here, a detailed operation in the control section 11 is
explained later.
The membership master 12 is a database which records a registered
data for a user who is registered as a membership. In this database,
information regarding (1) a user ID, (2) address, and (3) an information for a
mémbership are recorded.
The charge list 13 is a database in which a pricing system for the
usage of the shared motor vehicle is recorded. In the charge list 13,
information such as (1) a base price (2) an extended price, and (3)
overcharge - discount charge price are recorded.

The motor vehicle master 14 is a database 1n which information

regarding each shared motor vehicle is recordedfor controlling the shared



master 15, for exanple, an information such as (1) a nunber of @gﬁp
vehicle which are parked in the parking area, (2) a nunber of 2005
vehicle which are registered as the notor vehicle, and (3) parked notor
vehi cl e nunber are recorded. The rental record 16 is a database in which
a usage record of the shared notor véBicle 2 is recorded. In the rental
record 16, for. exanpl an information regardi ng each usey. 4 such as (1)
a user Pgtoryphicle t BoriaPPl, oR e eTRaATR or pagh matar ¥ehigle shckapi cl e
rental, (4) tinme of notor vehicle return, (5) departure place, (6)
return flazenoto¥vehdeleviumbei, {2 hmoeor aeldiclB)ype, (3)sedatkislg postiorcor ded.
The comruni cation device 17 is an interface section for transmtting and

receivi (&aﬂﬁnk’ﬁ&%ﬂ%ﬂ@@)%@ﬁé{%&ﬂgr rsdyapeg notor vehicle 2 and a rental

and return of "tthe notor vehic such as a notor vehicle control data by

the control nter. Here, the tor. vehiclge. control. data is,transmtted
and recei ved%ﬁlﬁQ\%réﬂn?ﬁteercloﬂisr%aag‘bbﬁsérmlwg}? 3 RN AP KEERAE Gehicl e 2
by a wreless communication_via_conmmunication device (which is not shown
i n the pdrtais regprded for cantoldimestde sharedanotyrvehictaé. adinuidte pertsecti on 18
records a notor vehicle usage price and its total price per a plurality

of | 0g WHslr 19, $ePetahpib, faar idibithatiopatich &/QN aasumbe 3f Sidto206hicle
account for a plurality of financial corporations per each user,

or a
2, 1 50 BSERAG B IERELE) T SRBRAM BT S, soct o
Net vor kTS SFESORHELET HRE THECRBERE Do B FReke GRotpT yepiide mimbex are
recorded.
The rental record 16 is a database in which a usage record of the
shared motor vehicle 2 is recorded. In the rental record 16, for example, an
information regarding each user 4 such as (1) a user ID, (2) a rented motor
vehicle number, (3) time of motor vehicle rental, (4) time of motor vehicle
return, (5) departure place, (6) return place, (7)a driving distance, and (8) a
used fuel are recorded.
i The communication device 17 is an interface section for transmitting
and receiving an information regarding a shared motor vehicle 2 and a rental
and return of the motor vehicle such as a motor vehicle control data by the
control center. Here, the motor vehicle control data is transmitted and
received between the control center 1 and the shared motor vehicle 2 by a
wireless communication via communication device (which is not shown in the
drawing) which is disposed in each port.

The adjusting section 18 records a motor vehicle usage price and its

total price per a plurality of log which is separated for billed party such as an



manber ship master 12, the charge list 13, the notor vehicle master 14,
the port master 15, the rental record 16, the comunicati on deviScH P12005
and the adjustnment processing section 18 in the control center so as to
transmt and receive data therebetween. Next, a shared notor vehicle 2
which is used in the present enbodinmkht is explained with reference to
drawings. FIG .2 i apﬁl@&)cg di a ragm show ng a strug\ture in the share
motor  peHUEtefos a plyr ob fingRgiad AT ROFAAGI G AACE| &5, 8B APHNERLLY0

conmuni cati on antenna 21, a com‘runi cati on device 22, an antenna 23 for
a card, aecaarts for ediieandd] capooation] Thetddnstibg sactdonrl§ adjksts thect ur e
26, a main power supply control section 27, a nonitor display section

28, an BpREEHIRE KetdseTirdshcid éfYoraibh gh 30, a return button 31, an
information storing device 32, a vehicle speed pul se detector 33, an AM

converter 34, fuel ter.35, an antenna 3 for a. and I D tag
ender 37, Thd AR RoL b 4 EAPER BT aReR i Rea IR, LA A whi o
is called as a lot for_a notor vehicle in the parking area. The control
center Zb@ffaoﬁn%a Netwiork) fwsconaestingdhei aboveicontzl septonildathon devi ce
(Dot shown in the drawi ng) which is disposed in each port via the

comuni eddrhberslelyimastd 12Mthekhasge URNES! &k o tdMeclelamistat 1onthant enna
21 so as to exchange 19 SEP 2005 15 various data. The shared notor

50 xchange 1 05 1 _The s .
he. conPPEl Belskeras B fifta) WU 16 b g ROl n oo B 37 A She ot or

vehicle 2.when the user. 4 hol.ds yp, for exanple, a non-contactin
! adabl &1 TOSERUNE PR HOR JEd s o T OO S A D A TEAD SRt At

receive data therebetween.

Next, a shared motor vehicle 2 which is used in the present
embodiment is explained with reference to drawings.

FIG. 2 is a block diagram showing a structure in the shared motor
vehicle 2. In FIG. 2, the shared motor vehicle 2 comprises a communication
antenna 21, a communication device 22, an antenna 23 for a card, a card
reader 24, a control section 25, a door lock structure 26, a main power supply
control section 27, a monitor display section 28, an operation section 29, a key
switch 30, a return button 31, an information storing device 32, a vehicle

. speed pulse detector 33, an A/D converter 34, a fuel meter 35, an antenna 36
for a tag, and an ID tag reader 37.

The shared motor vehicle 2 is parked in a parking area which is called
as a lot for a motor vehicle in the parking area. The control center performs
a wireless communication with a communication device (not shown in the
drawing) whkh 1s disposed in each port via the communication device 22

which 1s connected to the communication antenna 21 so as to exchange



23 for a card which is disposed in the shared notor vehicle 2 can read
out information stored in the smart card 5. The control secti on %g 2005
performs a wireless comuni cation with the conmmunication device Eﬁt
shown in the drawing) which is disposed in each port via the

communi cati on device 22 and the conmibi cati on antenna 21. Consequently,
when the user 4 holds up the smart card 5, the shared notor vehicle 2
t r ansmivayiews dataor mati on that the user 4 request for using the shared
notor vehicle 2 to the control center 1 so as to request a perm Ssion

for a rental Phe sherd®hftoy @EhIl€2 tHPes 4 Ry ikt @Bad lodlt ibyahdevi ce
32 is made of a ROM (Read Only Menory) and a RAM ( Random Access Menory).

The i nformati gn stqri devi,ce 32 res,an |.Dnunber of.the tor
vehi cl 3R ER e§§§ﬁ1°§®gtcg8%{°& oA Onﬁ?gwﬁﬁ%%wove%ﬁ gperapiqn ofihe (e and
stores an | D nunber of the user which is inputted by the user and a PIN

( Per sorghiaredanetdr vedncler? milrebethe usexnbbeldsi uy, foylaamite, 2ontrol section

25 transnmits the I D nunber of the notor vehicle which is stored in the

i nf or mad dr0RoRttiniredddble add refhditdide kR arbdahe6 sfcht theittheransbhad i s
inputted by the user to the control center, a permssion of the rental

0 . 1® SARGS RS i 86 o2 50 k8 Ut LPnldiGe USRI pCaRSRAMSRYY Y.

door |ock structure Key according to 005 16
instruction fromthe control center_ which receives a request of a rental
of the IN{RKIBRLQRIHtRTEM 1 SM@KkRA¥d 55 s confirmed that the PIN which is
inputted by the user coincides in the PIN which is stored in the
i nf.ormati on sThe comtrotiesdtim 33 pemfdries & ovireleks semmienicaBont Wgthrtdien power
supply control section 27 permts a use of anignition circuit.
communication device (not shown in the drawing) which is disposed in each
port via the communication device 22 and the communication antenna 21.
Consequently, when the user 4 holds up the smart card 5, the shared motor
vehicle 2 transmits an information that the user 4 request for using the
shared motor vehicle 2 to the control center 1 so as to request a permission
for a rental of the motor vehicle.
Also, the information storing device 32 is made of a ROM (Read Only
Memory) and a RAM (Random Access Memory). The information storing
device 32 stores an ID number of the motor vehicle which is allocated to the
shared motor vehicle 2 in advance and stores an ID number of the user which
is inputted by the user and a PIN (Personal Identification Number)
temporarily. When the control section 25 transmits the ID number of the
motor vehicle which 1s stored in the information storing device 32 and the ID
number of the user which is inputted by the user to the control center, a

permission of the rental of the shared motor vehicle 2 is i1ssued to the user.

Consequently, a door lock structure 26 opens a door key according to an



The user 4 inputs a necessary itens according to instructions which are
di spl ayed on the nonitor display section 28 fromthe operation ﬁg@EP%hSZQ
to the control section 25 when the shared notor vehicle 2 is re ;
Consequently, the user 4 pushes the key switch 30 so as to turn on an
ignition of the shared notor vehicle 2; thus, the user 4 starts a rental
of the shared notor vehicle 2. AIso,th he user pushes the return button

31 in the ort so as, to performa returning operatio en e ar ed
motor vanteldion iRt fus GoREhl ForieR o Bhirecadeg Honeahaba Temalo et 5 i s
an ID termnal in which a recorded |ID nunber can be read out and

rew it tmotoAvelcld heAlsopwhenarttis Bonrpedvhdethe RlNhwarch 6 it tagt by ed
Circuit) which contains a processor which can determ ne a sinple judging

oper at i @b hSert AfnsIARSE in ¢BE PIN'IIRENIE kYA ih Fhe TR rBf AN EL di ment,
the IDtermnal which is used for notifying the ID nunber to the shared

notor vehi.clge,2 i.s not liimted t |C card which s non-captacid ng
Feadout dage paap Benrp et Seshind. e ettt pdelyo-dR RBeR Aol 1
card as long as a readout device which is disposed in the shared notor
vehi cl epexmoHA shaskiplar hgoidkomacirenithe | D ternminal . That is, any ID
termnal such as a magnetic card, and a nobile phone which is provided

with an | C chThetiRef @iinpude aGidtebsarySeent @ccétteng Bo igstrubabnasvHiohg as
the ID 19 SEP 2005 17 nunber which is stored thereinside can be read out

q Ut ; . " ) ) o
ot or - vite ARBlaf Gl E R S 58 Al ehb Sra o bbdiolped
the shared notor . vehicle 2.i

ot eot oo S SRS CIT T Whegctecth e ORI REPS LHO el neter 35 i s
connected to the control

Consequently, the user 4 pushes the key switch 30 so as to turn on an

ignition of the shared motor vehicle 2; thus, the user 4 starts a rental of the

shared motor vehicle 2. Also, the user pushes the return button 31 in the

port so as to perform a returning operation when the shared motor vehicle 2

is returned to the port.

Here, the above smart cart 5 is an ID terminal in which a recorded ID
number can be read out and rewritten. Also, the smart cart 5 is provided
with an IC (Integrated Circuit) which contains a processor which can
determine a simple judging operation in the smart card independently. In
the present embodiment, the ID termiﬁal which is used for notifying the ID
number to the shared motor vehicle 2 is not limited to an IC card which is
non-contacting readout and rewritable IC card or a contacting readout and
rewritable IC card as long as a readout device which is disposed in the shared
motor vehicle 2 can handle the data in the ID terminal. Thatis, any ID

terminal such as a magnetic card, and a mobile phone which is provided with

an IC chip thereinside can be used for the ID terminal as long as the ID



section 25 via the A/D converter 34; thus, the control section 25 can
acknowl edge a consunption of the fuel according to the notor V?QiSEPQGGS
speed pul se signal which indicates a driving condition of the shared
notor vehicle 2. Here, the detail of the operation for renting the shared
notor vehicle 2 by the user is expllﬁi ned later. Also, the antenna 36 for
a tag and the_ I D tag reader 37 are deyices, such that .the shared notor
vehiclrélréb%?”@h‘aiésﬁé’rrﬁg&ﬁ%ﬁlpﬁ et beigad Qe enggiEvaRtteRe 1ot in the
port. The tag is explained with reference to FIG 3. As shown in FIG 3,
a plurality Adso| dixngtharshatied posted viehitlhe ysodtiviy, sanasor vehipker k t he
shared notor vehicle 2. In each lot 51, an IDtag 52 is disposed so as

to sendead phﬁ%@sag%n WHIEE fin iftaBbd Q%Eﬁﬁgtdan%ﬁgn%&“ th&ShRPEd mrflopnd the
lot 51 IDtag 52 exchanges an original "I D nunber per the port 50 and the

lot 51,with the t enna for.a tag accordin 0 £l ther nethod such as

o erEblb g e € Bif g vbidle oP o d BENCAERAE & IBie FRIRE: noa

m crowave nethod, el ectrostatic coupling nethod, and optical transmtting
met hodectitie 28hafaythermprechiediuel m@ekﬁgmﬁ@dgescf@dpf@sﬁ}m@mml the port or
the | ot where the shared notor vehicle 2 is parked by reading the signal

whi ch seétib@ 98 WMadhYA Dheodreana4 3thdLrha chatrob¥ettien B dadg reader 37.
Here, 19 SEP 2005 18 as shown in FIG 3, two pieces of the ID tags 52

are diRana. dLeganalliniibn bithd Al 34 AR 1) InESHE- a8k Whee!

stop and _ reSpecti ve ntenna _ atag is
the | oS g2 PERERAPGHEA b8 GRS SmrEn 5] haRBarohmPLEEbReS for
acknow edging the positions of the port and the
Here, the detail of the operation for renting the shared motor vehicle
2 by the user is explained later.
Also, the antenna 36 for a tag and the ID tag reader 37 are devices
such that the shared motor vehicle 2 which is parked in the port may
distinguish the lot in the port. The tagis explained with reference to FIG.
3. As shown in FIG. 3, a plurality of lots 51 are disposed in the port 50 so as
to park the shared motor vehicle 2. n each lot 51, an ID tag 52 is disposed
so as to send an ID number which is allocated to each of the port 50 and the
lot 51.
ID tag 52 exchanges an original ID number per the port 50 and the lot
51 with the antenna 36 for a tag according to either method such as an
electromagnetic coupling method, electromagnetic inducing method,
microwave method, electrostatic coupling method, and optical transmitting
method. The shared motor vehicle 2 acknowledges a position of the port or

the lot where the shared motor vehicle 2 is parked by reading the signal

which is received by the antenna 36 for a tag by the ID tag reader 37. Here,



| ot where the shared notor vehicle 2 is parked can be not only an | t@&b
52 but also a transmtting and receiving device which is used i
(Electronic Toll Collection) systemand a position detection section

whi ch uses a GPS (G obal Positioning System). Next, an operation in the
not or vehicle sharing system accordi néBto the present enbodinent is
explained with reference to . the wings. FIGS 4, 5 6,..7, 8. _and 9 are
f1 ow chaStshoSHbIR %gGa ’éWPiﬂléceﬁr‘glcfg@sﬁgtag%W e uied it SamAbA: ng
system The user 4 who is registered as a nmenbership in the control

center thendst 81 soesttocserde 35 a frant wheel ss@r addusesartwbkedhsdopd not or
vehicle 2. The control section 25 in the shared notor vehicle 2 judges

whet her reﬁlse(;eaﬁxel&herﬁe Iaht8nH2158 fbf atﬁg i&hﬁl@%&%ﬂqﬁreiéﬁex@tfErg%t)cof'ﬂexas to

know whet or “not the master card IS owne user 4
accesses the shared t.or . vehicle 2. _After at,. the contral tion 25
S . TR Rarddengr Heh 4s e v e 1 egd Uakitaon pE e Tl ot o
vehicle 2 (NOin step Si). In the step S1, when the user 4 accesses the
shared notor VAhocd etichyre foreackmamtledging the(p@E&ioms of e Boyt, andtheont r ol
section 25 in the shared notor vehicle 2 reads out the menbership ID

whi ch i ot @BetéeHe sRald®@nftBF YebRIS25s phYkédeas dethdteaderanttD tag &R S2)
and inquires to the control center (step S3) via 19 SEP 2005 19 the

ana. Ry PoteBSuf il fabiE ERIW Bk EPh eI FRRR f s Ghe: her o

not an inquiry for_the nmenbership ID cones (step S4) and . awajts an
i nquiry (Ebﬁctmm?@ﬂalb‘épgﬁ@boneby@wr@d AHPStipen éﬁ@ﬁcéwnrﬁﬂcbwnm@hﬁ?bwsz (NO
in step $4).

a GPS (Global Positioning System).

Next, an operation in the motor vehicle sharing system according to
the present embodiment is explained with reference to the drawings.

FIGS. 4, 5,6, 7, 8, and 9 are flow charts showing an entire processes
in the motor vehicle sharing system.

The user 4 who is registered as a membership in the control center
owns a smart card 5; thus, the user 4 uses the shared motor vehicle 2.

The control section 25 in the shared motor vehicle 2 judges whether
or not there is a data in the card reader 24 (step S1) so as to know whether or
not the master card 5 which is owned by the user 4 accesses the shared motor
vehicle 2. After that, the control section 25 awaits the access of the user 4
by the smart card 5 to the shared motor vehicle 2 (NO in step S1).

In the step S1, when the user 4 accesses the shared motor vehicle 2 by
the_smart card 5 (YES in step S1), the control section 25 in the shared motor
vehicle 2 reads out the membership ID which is recorded in the smart card 5

by the card reader 24 (step S2) and inquires to the control center (step S3) via



In the step S4, when the inquiry for the nmenbership ID cones from the
shared notor vehicle 2 (YES in step S4), the control section 11 18 SERha005
control center 1 searches the nenbership list in the nmenbership master 12
according to the received nenbership ID (step S5 and judges whet her or
not the inquired nmenbership IDis alﬁﬁnbership ID for an authorized user
(step 6). In the step S6, en,the inquired nenbershi Dis a

rerbar SHOLPEDUEaEHE Aeihd 280 e IvREN ST et [P B) . the rental
list which is recorded in the rental list 16 is searched according to

t he recei ved @artherashephpnd, the epntep) seqtius 11 wnshasentyol gentarhe rental is
a doubl e-booked rental is judged (step S8) Also, in the step S6, when

t he i nquidged wisdther shindt laR insuite) fax theemeeitsdisRip DD fcemdsh@tagrshapanaed

user (NOiIn the step S6), or when the rental is a doubl e-booked rental

(YES in e Caus e L hgqui . shi_p I

doubl e-%‘%g‘}«sa tn?‘nqsﬁgjﬁ%errtg)l% sg%{heglﬁﬂ%ﬁhlﬁ;&gpﬁg%ggn r%le scﬂea%egfmotlort ransmts
a prohibition Ef t he regéaal (step S9) to the shared notor vehicle 2 via
the corffiirkead (SR WestepeS¥7; thus, the rental of the shared notor vehicle

2 is not performed. On the other hand, in the step S8, when the inquired
menber shi p | OnlthéSERp2ZDO5vREn the inqturgdobltke hoakbdrsHipl@l corhbe fistep S8) ,
the control section 11 in the control <center 1 transmits the perni ssion

of t he.ﬁh%ﬂél@alrear}ﬁpw}evéﬂﬂ(:\ietp@%s i%;?&?g%) ”H{é)éon"t?gléﬁc%io% ¥i fh the

comuni cat1 on device 17 (step 1 the step , the control section
25 in the shared motor vehiscle 2 whigh jnaul fes, (he, aRghership, 4P i udges
according to the received membership ID (step S5) and judges whether or not
the inquired membership ID is a membership ID for an authorized user (step
S6).
In the step S6, when the inquired membership ID is a membership ID
for the authorized user (YES in the step S6), the rental list which is recorded
in the rental list 16 is searched according to the received membership ID
(step S7); thus, whether or not the rental is a double-booked rental is judged
(step S8).
Also, in the step S6, when the inquired membership ID is not a
membership ID for the authorized user (NO in the step S6), or when the
rental 1s a double-booked rental (YES in the step S8) because the inquired
membership ID is double-booked, the control section 11 in the control center
1 transmits a prohibition of the rental (step S9) to the shared motor vehicle 2
via the communication device 17; thus, the rental of the shared motor vehicle

2 1s not performed.

On the other hand, 1n the sgep S8, when the inquired membership ID



which is received fromthe communi cati on device 22 (step S11) and 18086 R 2005
that the control center 1 receives a signal which relates to the rental
(NOin the step S 11). In the step 511, when there is a data which is
received fromthe conmunication deViQB)re 22 (YES in the step Sl11), the
control section 25 in the shared not vehicle 2 judges whet her or not

the received,dat,a.i ndi ca ._rent abl st.ep S12 I n. the. st S12 en
the r oct EGHE RedkeaniO indfber S0 ECRorahs sotige £ 30 BBneafereio T
the step S12), the flow chart returns to the step Si _and repeats the
above opmttarilotransmitothe pexrpissymepl ueorentab anditberBideito she @gtaaed ndi cat es
the permssion of the rental (YES in the step S12), the control section

25 in thpteneckidle P0HAL theosl MudiQuidallisvide dgaistanSegk signal to the
door lock structure 26 (step S13) and displays a PIN input screen on the

Charod mot o PLRTEPr2 P SRR efith 0 s KRR kBRI (slep

S15) and_awaits until the PIN is_inputted "NOin the step 15). In the
step 51Whighurawies tremembenstip tlpduglgﬁlsfﬂththér epacatthere s 3dgtE p 2005
21 section 29 (YES in the step S15), the inputted PINis given to the
user 4 whiclailvestesied frotrhthest@pnbiicatibetdesiceo2? fbptSia) R adeaith i s
given to the user in advance coincide with the PIN which is transmtted

I rom tnhﬁuftoﬂxteréﬂntxa%h%ér ir'béeiwé’a%‘i'?@t ®Rich 18hted b tHEr&HGP (W8 When
putted PIN1s given to the usef 4 iIn
the step S11).

In the step S11, when there is a data which is received from the
communication device 22 (YES in the step S11), the control section 25 in the
shared motor vehicle 2 judges whether or not the received data indicates
rentable (step S12).

In the step S12, when the received data does not indicate the
permission of the rental (NO in the step S12), the flow chart returns to the
step S1 and repeats the above operations.

Also, in the step S12, when the received data indicates the permission
of the rental (YES in the step S12), the control section 25 in the shared
motor vehicle 2 outputs a door unlock signal to the door lock structure >26
(step S13) and displays a PIN input screen on the monitor display section 28
(step S14).

Next, the control section in the shared motor vehicle 2 judges whether
or not the PIN is inputted (step S15) and awaits until the PIN is inputted

(NO in the step 15).

In the step S15, when the user 4 input the PIN by the operation



advance, and the PIN which is given to the user 4 in advance does not
coincide with the PIN which is transmtted fromthe control cente1r S.EP?
the step S10 (NOin the step S16), the flow chart returns to the% p 05
and the above operation is repeated. Also, in the step S 16, when the
inputted PINis given to the user 4 In(gle advance and the inputted PIN
which is given to the user 4 in adva coincides with the PIN which is

t itted f . tr,0l t 1 t Sl S.inth t
s16y.  reteR e R Bhe keIt B e Y el
anount at the rented tine are set (step S17). Here, _condition is such as
"rent al adyamrces dnedenitepi D, whethier or ot pbe 1D vhieh is givassta the user " f uel

at rented tine = present value in the fuel neter". After each itemis

set, thm adnined cagcideom thSthenPINMeavisithriedramdmitted hinglthe20ntitoput s an
engi ne start perm ssion signal to the main power supply control section

2 7 (stg&tg éfi)ﬁg}lh%é&(st%ﬁ%ﬁ%n”o' section 25 in the shared notor vehicle

2 judges not™ a parking area detection by the antenna 36 for a

tag and the |D tag reader 37 is turned by is turned off (step S19)
so as to kno n%g@gggw €014 IBEBFteﬁfloﬂ}}Tﬁ ngP“cT’Pea}egHﬁﬁli HMin the
shared notor vehicle 2 and starts using the shared notor vehicle 2 (step
S19), aadvamed, tandt thet PN evHiich 1SERv @006 t12@ usehdnshdvanee doehinolte 2 departs
the lot 51 in the port 50 in the departing place such that the ID tag

cannot E8neRlCHIRGHNIN Ry isttednsthBted Forh RBe o8B o? tEntdiEth the shared
notor vehicle 2 departs the lot 51 in the port 50 in the departing place

o el S35 R PG SEXFOL o JoOER BRI S B SRl e
above operation is repeated.

Also, in the step S16, when the inputted PIN is given to the user 4 in
advance and the inputted PIN which is given to the user 4 in advance
coincides with the PIN which is transmitted from the control center 1 in the
step S10 (YES in the step S16), the rental time, the vehicle speed pulse
counter, and the fuel amount at the rented timé are set (step S17). Here,
condition is such as “rental time = present time”, “vehicle speed counter =
reset”, and “fuel at rented time = present value in the fuel meter”.

After each item 1s set, the control section 25 in the shared motor
vehicle 2 outputs an engine start permission signal to the main power supply
control section 27 (step S18).

Next, the control section 25 in the shared motor vehicle 2 judges
whether or not a parking area detection by the antenna 36 for a tag and the
ID tag reader 37 is turned off by is turned off (step S19) so as to know

whether or not the user 4 turns on the ignition in the shared motor vehicle 2

and starts using the shared motor vehicle 2 (step S19), and awaits that the



is turned off (YES in the step S 19), and the control section 25 Ers P%ﬂﬁ
shared notor vehicle 2 transmts an rental information to the c t|£ol
center 1 via the the communication device 22 and the comruni cati on
antenna 21 (step S20). Here, the rental information indicates a rental
time and the fuel anpunt at the rentZd tinme. On the other hand, in the
step S1Q, the contraql, section 11 ich .transmts the _perm ssjon of the

rent al otany ehiclend denartsdhedebp ! ipdhieqiart 50iin theedenmting Plasat er 1

j udges whether or not the rental information is transmtted fromthe
shar ed smflothatethiecl® t2¢ cahapt 52 Betestdd 4NA frs thinstdp S18k rent al
information is transmtted fromthe shared notor vehicle 2 (NOin the

step of S21) 1 thd 812689 SRy (HORRAFDE o ARL AehiaL O A0 e 14 SR Lt ed

fromthe share r vehicle 2 (YE e step e contro

A wio r8if ROTA B hedep Ruas Py endlie IO tad PRt Fecaespetet By oo

nmotor vehicle 2, and a fuel anmount at the rented time in the rental |ist
whi ch isarliograded detetthen bgrthalantersard$ 08 o tageané2hy IDMagpreadleridig t he
shared notor vehicle 2 is driving, the vehicle speed pulse is always

notifi &d th@nklRFONMESGh tﬁ%@tgpis 125, 414 thé coRBoE dedOn5 R thel hated 9 SEP

2005 23 by the vehicle speed pul se detector 33, and the control section

of the MeEbEReb T2 MR SRCPBEL SRS AN GERT M o it 0B 5, 70¢°

in the shared notor vehicle 2 judge whet her or not the parking area
detect | B e @mnaﬂfﬂléﬁﬂanﬁ@wwﬂ%apédhsmmrﬁ@mcatwn antenna 21 (tep

S20). Here, the rental information indicates a rental time and the fuel
amount at the rented time.

On the other hand, in the step S10, the control section 11 which
transmits the permission of the rental and the PIN to the shared motor
vehicle 2 in the control center 1 judges whether or not the rental information
is transmitted from the shared motor vehicle 2 (step S21) and awaits until
the rental information is transmitted from the shared motor vehicle 2 (NO in
the step of S21).

In the step S21, when the rental information is transmitted from the
shared motor vehicle 2 (YES in the step S21), the control section 11 in the
control center 1 writes the membership ID of the user 4 who rents the shared
motor vehicle 2, a rental time of the shared motor vehicle 2, and a fuel
amount at the rented time in the rental list which is recorded in the rental
record 16 (step S22).

Also, during the shared motor vehicle 2 is driving, the vehicle speed

pulse is always notified to the control section 25 in the shared motor vehicle 2



ID tag reader 37 is turned on (step S24) so as to know whether or not the
shared notor vehicle 2 arrives at the lot 51 in the port 50 in & §SEP 2005
destination place, and awaits until the shared notor vehicle 2 arrives
at the lot 51 in the port 50 in the destination place and the ID tag 52
can be detected (NOin the step S24}23 In the step S24, when the shared
not or vehicle 2 arrives at tgétpl ot 51 in_the port 50 in the destination
pl ace andtheuehisle speedpulse drtestoreld, annkthegakirplgsestion Hecaleniassby t he
antenna 36 for a tag and the ID tag reader 37 is turned on (YES in the

step S2ike, valridld fyeadopiilsel arskenieasar &Sthendtibings Getadce obthoy slvalddcl e 2
turns on a |lanp which indicates "returnable” in the return button 31

(step Sl%%%or@?ﬁ%?@ﬂ?%%@?’SZ%et her or not the return button 31 is turned

on is judged (step nsequently, in this step, it is awaited that
the user 4 turns on the return tton 31 so.as to return the shared

mot or vehi cl eﬁﬁxfﬂ%e OH‘%fqutéeﬁl@’b%g’fmstg@gthdtlﬁ@%@t 1ulr2362,3 t he user
4 pushes the return button 31 so as to return the shared notor vehicle 2

( YES i 'whhthest epnseiie patikdingarenaleteetten dy themntannha luaratagrendrthe
vehicle 2 sets the rented tine, the vehicle speed pul se counter, and the

fuel anmqypheaba8fe3yes vhAR bh Beb TR 58209 to kI86® wHOhRERrAAIhed

condition i s such as "returned tinme = present tinme", "vehicle speed

et or - trreB By Pfle 2 R B b PhGLOVE W B P PLRT 0 A EsiFaskh ot on

25 in the shared notor vehicle 2. transmts_the return infornation to the
cont r ol Plagented apaitaupkié the shared aaten vebipded armvesttthe lobainithat i on
antenna 21

port 50 in the destination place and the ID tag 52 can be detected (NO in the

step S24).

In the step S24, when the shared motor vehicle 2 arrives at the lot 51
in the port 50 in the destination place and the ID tag can be detected, the
parking area detection by the antenna 36 for a tag and the ID tag reader 37
is turned on (YES in the step S24), and the control section 25 in the shared
motor vehicle 2 turns on a lamp which indicates “returnable” in the retum
button 31 (step S25).

Consequently, whether or not the return button 31 is turned on is
judged (step S26). Consequently, in this step, it is awaited that the user 4
turns on the return button 31 so as to return the shared motor vehicle 2 (NO
in the step of S26).

In the step S26, when the user 4 pushes the return button 31 so as to
return the shared motor vehicle 2 (YES in the step S26), the control section
25 in the shared motor vehicle 2 sets the rented time, the vehicle speed pulse

counter, and the fuel amount at the returned time (step S27). Here,



(step S28). Here, the return information indicates the returnedht%g@, @he
driving distance, and the fuel anobunt at the returned tine. On t th r
hand, in the step S22, the control section 11 which wites the
menbership ID of the user 4 who rents the shared notor vehicle 2, a
rental tine of the shared notor vehicd® 2, and the fuel amount at the
rented time in the rental lisf which is recorded in the rental record 16
in the Hlon 15 ebeds TetuERAk g TRERSERt HBte t heehhee ieedmosiet Ton i s
transmtted fromthe shared notor vehicle 2 (step S29) and awaits until
t he retreset?,rdnd fitel an retarntedanse + peesentoraltben shafeel meter”. vehicl e 2
(NOin the step of S29). In the step 529, when the return information is

transmtted fnemrldygpleiaketh Rt AL 4 e & ReinBRel Bntiy #EBBn3%h the
control section 11 in the™ control center 1 wites the nenbership ID of

t he usep, 4 who yeturns th har ed. or_vehicle 2, the rgturned time of
the sharushorest Madhl epicle 2 gngmify thegelieb mEriatiod (e SHiam at he
returned tinme in the rental list which is recorded in the rental record
16 (st eperseo)l vigoheecnremunjicatiore devied ZPhanddéhe somanenication avtandi dh to
the driving distance, the usage tine, and the used fuel amount (step

S31), aGdep!B28)caHuteatiedrdtaet 16Raneet 615 ih @eatdiethd fetarsedeiané other ecor ds
of the designated wuser 4 in the rental list which is recorded in the

rental a@&ﬁ?ﬁ&@%ﬁgfgf@@ fu rgaorﬁgﬁnggpﬁ%g‘?hﬁln%ﬁztglin@ the step 528, the

control ! e con center 1 transnits the used charge to
e e L B Rl 8 bl R BRSS9
transmts the return information to the control center 1 in the shared
nmot or writes the membership ID of the user 4 who rents the shared motor vehicle 2,
a rental time of the shared motor vehicle 2, and the fuel amount at the rented
time in the rental list which is recorded in the rental record 16 in the control
center 1 judges whether or not the return information is transmitted from the
shared motor vehicle 2 (step S29) and awaits until the return information is
transmitted from the shared motor vehicle 2 (NO in the step of S29).

In the step S29, when the return information is transmitted from the
shared motor vehicle 2 (YES in the step S29), the control section 11 in the
control center 1 writes the membership ID of the user 4 who returns the
shared motor vehicle 2, the returned time of the shared motor vehicle 2,
driving distance, and the fuel amount at the returned time in the rental list
which is recorded in the rental record 16 (step S30).

Consequently, the used charge i1s calculated according to the driving
distance, the usage time, and the used fuel amount (step S31), and the

calculated used charge is recorded in a space for records of the designated

user 4 in the rental list which is recorded in the rental record 16 (step S32).



vehicle 2 judges whether or not there is a received data from H&?ﬁ
communi cation device 22 (step S34) and awaits until the signal EP2005
relates to the price is received fromthe control center 1 (NOin the
step of S34). In the step 534, when there is a received data fromthe
comuni cation device 22 (YES in the s#®p S34), the control section 25 in
the shared notor _vegicle 2 displays the received price data in the

moni tor di spl &Y50.3BdbESHeR 205 thae cantrpl segtian 25 pa tgsﬁpp@ro $8Bt§I0h 25 in
the shared notor vehicle 2 judges whether or not there is a data in the
card reagdersn2ds she asel chpugigeo thetharedomotoaovehieke 2vea thei s accessing the
shared notor vehicle 2 by the smart card 5 (step S36) and awaits until

t he use SRR FTan tor vehicle 2 wth the smart card 5
(YES iné?rﬁ%lll@?%gﬁg%w(}&n?z ﬁée}%éf%apﬂ)g%, when the user 4 | eaves fromthe
shared notor yehjcle, 2 wth.the snar ard 5 in the_step. of S36),
the control s é’ch%o%rihr?nc en tgﬁasrt%%ﬁ'gt bhe 9%%'}%} éecztl‘?)‘h?s&’t’elgml?‘he door

| ock signal to the door |ock structure 2 step S37) and transmits the

6
return temsneits dhe segnal imfm'mha‘ondntthelcoomé@ente_r Vim thheshavedumotont i on
device 22 and the comuni cation antenna 21 (step S38). The control

sect i Onvéliic\l‘@bgﬁdg%%‘é‘@ﬁeﬂ Sﬁnbﬁ?wéﬂé iSiceivednd Sia0fein th® SEP 2005 26
fromthe shared notor vehicle 2 in the control center 1 sets the

Char od RardrAReRIS e B2\ ee8 R0 d EhARrort B SR SRl o op

(step Si for the shared tor vehicle 2, and the step $4 for_ the control
center 19thepacerds raemved 4he antrol ﬁ%@aﬂeéﬂg in tHe step of $34).

In the step S34, when there is a received data from the
communication device 22 (YES in the step S34), the control section 25 in the
shared motor vehicle 2 displays the received price data in the monitor display
section 28 (step S35).

Next, the control section 25 in the shared motor vehicle 2 judges
whether or not there is a data in the card reader 24 so as to judge whether or
not the user 4 is accessing the shared motor vehicle 2 by the smart card 5
(step S36) and awaits until the user 4 leaves from the shared motor vehicle 2
with the smart card 5 (YES in the step S36).

In the step S36, when the user 4 leaves from the shared motor vehicle
2 with the smart card 5 (NO in the step of S36), the control section 25 in the
shared motor vehicle 2 outputs the door lock signal to the door lock structure
26 (step S37) and transmits the return completion signal to the control center
1 via the communication device 22 and the communication antenna 21 (step

S38).

The control section 11 which receives the return completion signal



Here, in the above step S28, when the return information is transnitted
fromthe shared notor vehicle 2 to the control center 1, the copgispp 2005
section 25 in the shared notor vehicle 2 starts a timer and | ocks the
door after a predeterm ned period of tinme even if the door |ock signal is
not outputted in the step S37. Furthf nore, if it is inpossible to |ock
the door even if the door |ock operation is perfornmed, the control

sectiong25 in the har.ed t or ,vehihcl e request .t hat t af.f- per.sonne
shoul o B Bs P Ened MG vRBIGE 208 iR Pat I SRES, 1 R e SRR The
used charge is adjusted in a _ bank accqunt in the financial corporation 3
whi ch i shelaatgn aebirlpde bézi‘@hahﬂ§gﬁtepa5% :ding to the record in the rental
record 16 via the adjustnent processing section 18 when the user

performs the PAdtdirthangthpsh atddomotdiexdhiclet handeaileadnitirltcentert heeprrasent
invention is explained with reference to the drawings. FIG 10 is a flow

chart f L | i {che i min
other vty S5t Sher St ap it TR ohils HBhEE s Sond (BE DD SUTET 1o
in the above en‘fodi men Shgwﬂ in FIG S FIG 10 is, different fromFI G
8 in t hEheperEol seRterdnprAdheabovesperationss RaAt884.  The ot her steps
before steps S27 and the steps after the steps S35 are the saneg;

t herefore, thélereplmtiad aboee $twp $2& whem thpeettrinomdoanationiist ed. 19 SEP
2005 27 In a different enbodi nent shown in FIG 10, in the step 527, the

control 5k R8e 2B dnf th8h 8RET BEbLEPVORiCYEDILE tRe 2oR8icE cERter Bithn ti NE,
the vehicle speed pulse counter, and the fuel anount at the returned

. 0B 5L P She R s Pt e ' °
(step Sﬁg())i after a predetermined period of time even if the door lock signal is not
outputted in the step S37. Furthermore, if it is impossible to lock the door

even if the door lock operation is performed, the control section 25 in the

shared motor vehicle 2 request that a staff personnel should be dispatched to

the place where the door cannot be locked. The used charge is adjusted in a

bank account in the financial corporation 3 which is designated per each user
according to the record in the vental record 16 via the adjustment processing
section 18 when the user performs the returning operation.

Next, other embodiment Vof the present invention is explained with
reference to the drawings.

FIG. 10 is a flow chart for showing the operations in a motor vehicle
sharing system in other example of the embodiment. FIG. 10 explains an
equivalent sections in the above emhodiment shown in FIG. 8. FIG. 10 is
different from FIG. 8 in the operations from the step S27 to the step S34.

The other steps before steps S27 and the steps after the steps S35 are the

same; therefore, the explanations for the same operations are omitted.



Next, the control section 25 in the shared notor vehicle 2 judgds§ SEP 2005
whet her or not it is possible to communicate with the control center 1
via the comrunication device 22 and the conmuni cati on antenna 21 (step
S41) and awaits, if comrunication is inpossible, until it is possible to
communicate with the control center 27 (NOin the step of S40). In the

step 541, if it is. possible tqQ comunicate w t he .control enter 1 via
the conmuni catd éndyésnend @r@bagrﬂn?% Sgl@ﬁﬁ%h’il\(lzﬁéloﬂoaﬂe Sstep %(2\7E§£Pn t he
step S41), the return information is transmtted to the control center 1

(step Sa&B)trolHeewiorn (26 ietthensh afedr mattbovehide c2tsess tthe redtum ntitenrghe t he
driving distance, and the fuel anobunt at the returned tine. On the other

hand, 'ﬂ?}%bll%[)%«?éﬂt ﬁa?se E&%&Q“Bﬁ&'th%eﬁfé%%ﬁ%?%wﬁe Wthhﬁéd ftﬂﬁ% and

nmenber s e user 4 who rents the's not or vehicle t he

rental tinme of the shared notor vehicle 2, and the fugl anpunt at the
ont od HHHHE thitt the FORPE] PR A o the SHardiametn veRiels dhetares sasha 16
in the control center 1 judges whether or not the return information is

t r ansni itewxdin theinfotmasioar storimg devive AR cemmranly (stept4®t ep S29) and
awaits until the return information is transmtted fromthe shared notor

vehicle 2 (NONieRt,! fige ®heR10fec®® 25! 1h tthe Sh&RdAPotorhshitiee2r fidyed

information is transmtted fromthe 19 SEP 2005 28 shared notor vehicle

o VRENGBLRBA IS no 5r0te iRt Pk e ) GRBHLS TR

vehicle 2, the returned tinme of the shared notor vehicle 2, driyin
di st anceOMEHPIEABOR avVigmBaranhithe sammewnIcAEien: aptenng £ hdsteanb4l) pndt
which is recorded in the rental record 16 (step S30).

awaits, if communication is impossible, until it is possible to communicate

with the control center 1 (NO in the step of S40).

In the step S41, if it is possible to communicate with the control
center 1 via the communication device 22 and the communication antenna 21
(YES in the step S41), the return information is transmitted to the control
center 1 (step S28). Here, the return information indicates the return time,
the driving distance, and the fuel amount at the returned time.

On the other hand, in the step S22, the control section 11 which
writes the membership ID of the user 4 who rents the shared motor vehicle 2,
the rental time of the shared motor vehicle 2, and the fuel amount at the
rented time in the rental list which is recorded in the rental record 16 in the
control center 1 judges whether or not the return information is transmitted
from the shared motor vehicle 2 (NO in the step S29) and awaits until the
return information is transmitted from the shared motor vehicle 2 (NO in the
step of S29).

In the step S29, when the return information is transmtted from the



Consequently, the used charge is calculated according to the drijg §gp 2005
di stance, the usage tine, and the used fuel anmount (step S31), and the
cal cul ated used charge is recorded in a space for records of the
designated user 4 in the rental list which is recorded in the rental
record 16 (step S32). Also, in the st%% 528, the control section 25 in

the control center .tra 1ts the use harge to the shared tor
vehi cl eshaxgdzmofer VM%Rﬁé Hht}él%§?'@e§%§)’(%g?éﬁn§§%)s?cw théndfBer hand,

in the step 528, the control section 25 which transmts the return
i nf or matdrdmok cexritlee lcwnitesithe emémbetship lThef Shaneer 4otlor retuehs the 2 j udges
whet her or not there is a received data fromthe comrunication device 22

(step ShrednthoR¥RLERIHID! thd Rusheddlm ¥t the SRh EMothP vERRIORI C€ i S
received fromthe control center 1 (NOin the step of S34). In the step

4)
534, when th [ jved data f h i cati devi 2 (YES
o the SOYPEARIASERATGIET o BePREh SBnF ACLHBEAIACH (T LOLAFE ¢ 2
di spl ays the received price data in the nonitor display section 28 (step

S35). Nekich s sewuded énisbdinental xecord 6 dstepehBOX nvention is expl ai ned
with reference to FIGS. 11 to 18. Hereinafter, the sane reference

nuneral s are @ppké@ferQy, thel i RIPEH -0 9s TRIHIES G dosccd @M fonthieNdyrifinlest
enbodi nent so as t%@%m'%T the repeated 19 SEP 2005 29 1g)%pl anation thereof

Fl G 11dis%af’i‘c$"t?1%kusda:@grlﬁﬁx%‘ %'ﬂ‘&"‘éh%gussetdrtt&%i gﬁquﬁnépﬁeégﬁ%%{l ﬁ{OEtr)Odi ment.

FIG 11 shows’an equ ent “structure
explaining the first enbodinent. FIG 11 is different fromFIG in that
a char CPfasttedl@ei hargsds gqcordedria %%C@dfoafﬂ%?rdﬁeqﬁtgﬁ efl%satés]im ai ned
| at er and

user 4 in the rental list which is recorded in the rental record 16 (step S32).

Also, in the step S28, the control section 25 in the control center 1
transmits the used charge to the shared motor vehicle 2 via the
communication device 17 (step S33).

On the other hand, in the step S28, the control section 25 which
transmits the return information to the control center 1 in the shared motor
vehicle 2 judges whether or not there is a received data from the
communication device 22 (step S34) and awaits until the signal which relates
to the price is received from the control center 1 (NO in the step of S34).

In the step S34, when there is a received data from the
communication device 22 (YES in the step S34), the control section 25 in the
shared motor vehicle 2 displays the received price data in the monitor display
section 28 (step S35).

Next, a second embodiment of the present invention is explained with
reference to FIGS. 11 to 18. Hereinafter, the same reference numerals are applied to

corresponding members as shown in the first embodiment so as to omit the repeated



the control center 1 does not have the charge list 13. FIG 12 is a bl ock
di agram showi ng structure of the shared notor vehicle 2 in the pg&gr0s
enbodi mrent. FIG 12 shows an equivalent structure to that inthe FIG 2
for explaining the first enbodinent. FIG 12 is different fromFIG 2 in
that the shared notor vehicle 2 has the nenbership |list 40 and the
charge list 42. The shared notor vehitle 2 notifies a signal which is
read out f)%] t'r,het carfd reader 24 to the control section 25 which controls
an operAPIBAUSF KL shared notor vehicle 2 when the user 4 holds up, for
exanpl e, a non-contacting readable and rewitable smart card 5 such_t hat
the antenna BHGf obl alscar dblaske ingrams shewang nstivstureariad et gecorfi cl e
2 can read out information stored in the smart card 5. The nenbership

li st 4QGnibodimest.a EDRY1DEhowe aeshenahint dsteséRire 18 thadinvthe F1a. 1 for
registration data of the user who 1s registered as a nenbership in the

cont 0l 8 TAn A IEBRBLAN Bl N RIAR 90 dtiEflu RS piech H0mde)

addr ess, ership are recorde section efers the
record in the nenbership ljst to the signal ich is read by the card
reader chargadist LtifeSispaeth the Shaeda@t%vggmi%%iaéwe{p&%lméd@&%r ai’-ére
the record in the nenbership list 40 is conpared to the record in the
menber shiegoht9olSERt2005 @6 notdsdvar thk2chrmgiedditdd. | y; thus, the contents of
the record are updated. Al so, when a perm ssion for the rental of the

shared notor waBi gbej2,i BlocR! 88RvhR SREWHSE strid18r8QRT tHOSKaRdd Wedtdb e 26

opens the door key such that the main power supply control section 27
can use, the I gnj tjon clrcuity Lo Lhe PERSCNS £IROULTENGf Ol Q. Adre
to that in the FIG. 2 for explaining the first embodiment. FIG. 12 is
different from FIG. 2 in that the shared motor vehicle 2 has the membership
list 40 and the charge list 42.
The shared motor vehicle 2 notifies a signal which is read out by the
card reader 24 to the control section 25 which controls an operation of the
shared motor vehicle 2 when the user 4 holds up, for example, a
non-contacting readable and rewﬁtéble smart card 5 such that the antenna
23 for a card which is disposed in the shared motor vehicle 2 can read out
information stored in the smart card.5.
The membership list 40 which is a copy of the membership master 12
in which a registration data of the user who is registered as a membexship in
the control center 1 and membership information such as (1) user ID, (2}
address, (3) membership are recorded. The control section 25 refers the
record in the membership list to the signal which is read by the card reader

24 and judges whether or not the motor vehicle is rented. Here, the record

in the membership list 40 is compared to-the record in the membership



in the first enbodi nent such that the user 4 inputs a necessary itens
according to instructions which are displayed on the nonitor dii@g§¥
section 28 fromthe operation section 29 to the control sectio ﬁmgn
the shared notor vehicle 2 is rented. Consequently, the user 4 pushes
the key swwtch 30 so as to turn on ag ignition of the shared notor
vehicle 2; thus, the user 4 starts a Oental of the shared notor vehicle

2. Also, the er hes .t he eturn butt 31 in,the t SO0 as to
2 or for mngster 2R BROT R PG BROFOTRYE bPthSgecrBaite BT,
returned to the port. A charge list 42 is a database in which_a pricing

system for thdlsoygehen afperhsssiearfed thetrentaledithlesharpd metosvgbacle 2rist he
charge list 42, information such as such as (1) a base price (2) an

ext endegivehi getheise The dRVLNEHAEHRctEH S2OWREenS HBE IR 0P KeFs@hetHRGBeded.
During the shared notor vehicle 2 is driving, the notor vehicle speed

Ve o1 ongme 5 PRLE Aafbh e SREM i B dfad ! °55 ™0 ne

control section 25 simlarly to a case of the first enbodi nent.
Furt hernore, Iméhepresert embodiment ctoklodansfeatiesarecthe sameeas thases
via the AID converter 34; thus, the control section 25 confirns how nuch

fuel i sircaheufiest Biebediniaitl sackt tloat 2he catcrudaigputsha uneeckssah@rigems
according to the 19 S E P 2005 31 driving distance which is cal cul ated

based Oﬁcéoﬁlﬂiﬁ?%é’rin tgﬂ'tbﬁbﬁs %di%ﬁu%‘ﬁ@ gir%g;llj%%edj%%(e%ohﬂof *Eﬁeﬁéltﬁgh&kﬁoﬁpeed

pul se detector” 33 and the use ich s ca cul accordi ng
(0,1 SHSLoEISE BT LTS\ Bl s LA holof2s RISEOMET
with the I D nunber of the notor vehicle which is stored
motor vehicle 2 is rented. Consequently, the user 4 pushes the key switch 30
S0 as to turn on an ignition of the shared motor vehicle 2; thus, the user 4
starts a rental of the shared motor vehicle 2. Also, the user pushes the
return button 31 in the port so as to perform a returning operation when the
shared motor vehicle 2 is returned to the port.
A charge list 42 is a database in which a pricing system for the
usage of the shared motor vehicle 2 is recorded. In the charge list 42,
information such as such as (1) a base price (2) an extended price, and (3)
overcharge - discount charge price are recorded.
During the shared motor vehicle 2 is driving, the motor vehicle speed
pulse signal which indicates a driving condition of the shared motor vehicle 2
1s notified from the vehicle speed pulse detector 33 to the control section 25
similarly to a case of the first embodiment. Furthermore, the fuel meter 35
1s connected to the control section 25 via the A/D converter 34; thus, the

control section 25 confirms how much fuel is consumed.

The control section 25 calculates the used charge according to the



in the information storing device 32 and the I D nunber and the PIN for
the user which are inputted by the user in to the control cenk®6Ef 2005he
control center | records these information as a rental record. Next, an
operation in the notor vehicle sharigg system according to the pr esent
enbodi ment is explained with reference to drawings. FIGS. 13, 14, 15, 16,

ANy ABn B s fdrQl \9}‘?1% %ﬂc%%ﬂ%i %O%inéﬁ t¥e nfltBf %gﬁmflé gWIée%rhﬂ:%h {xot or

vehlcle shafPing system regi'stere ership in

t he confrol nt vvns a,smart .card 5- r 4 can use the
Shar od debtised yarherehide Shred pome dficetm 15 MR U APK ROt o
vehicle 2 judges whether or not there is a data in the card reader 24

(st ep Svhiphss cakul atddnmwordimtghier therfuehateteh85neharefaande Sowhech i s owned
by the user 4 accesses the shared notor vehicle 2. After that, the

controlch5e6d ;90485 @Gﬁbé&uémx%‘éec%itfﬂl sfe@ﬁoﬂ%rtrﬁnsﬁmtﬂf‘e ééI&EFat@@rd S
to the shared m)tor vehicle 2(NOiIn step S1) In the step S1, Wnen t he

R e gﬁeg@ %ﬁlé%éﬁ%?éwtﬁﬂ?s G BTEP &= 3Bl out

the rrerybershl |D\{\:hICh is recorded in the smart card 5 the card
r eader 1Q4hesngaprn32t)oraawm@demg 32nan thh ek Rbeumbiep amdstthmeN dextrading to
the received nenbership ID (step S3), and judges whether or not 1 9 SEP

2005 3Ziset hehiokrhenapuitelDy el Gadein anthauidiarslzeshteser ($eeon®dl. I n the
step $4, if the received rrenbershl p IDindicates an authorized user (YES

[N the cah el S)co e EANIBLm3EGH A1 28n{d] kb shar ed motor vehicle 2

out put s door T 0K Si g door ock structure 26 (step S5) and

di spl ays the |N|nutt|n renonth nitor displa sec10n28 ste
56)_p y ext, an%peratlgn 1n tﬁe motor vehic eshanrng Sys emyaccor ng to ( P

the present embodiment is explained with reference to drawings.

FIGS. 13, 14, 15, 16, 17, and 18 are flow charts showing an entire
process flow in the motor vehicle sharing system.

The user 4 who is registered as a membership in the control center 1
owns a smart card 5; thus, the user 4 can use the shared motor vehicle 2.

The control section 25 in the shared motor vehicle 2 judges whether
or not there is a data in the card reader 24 (step S1) so as to know whether or
not the master card 5 which is owned by the user 4 accesses the shared motor
vehicle 2. After that, the control section 25 awaits the access of the user 4
by the smart card 5 to the shared motor vehicle 2 (NO in step S1).

In the stép S1, when the user 4 accesses the shared motor vehicle 2 by
the smart card 5 (YES in step S1), the control section 25 in the shared motor
vehicle 2 reads out the membership ID which is recorded in the smart card 5
by the card reader 24 (step S2) and searches in the membership list 40

according to the received membership ID (step S3), and judges whether or not



Also, in the step $4, if the received nmenbership ID does not in |€§¢F2
the authorized user (NOin the step of S4), the flow chart returhn m%e
step Si; thus, the control section 25 in the shared notor vehicle 2
repeats the above operation and doe ot rent the shared notor vehicle
2. Here, in case of a doubl e-booked ntal according to the received

menber shi p_| . ted. Next, whether
or not {}hegn]ﬁ%%ﬂéﬁf%%%% %gcal{%gj%u g‘gtg’ %Zt%dzuéé)(g?e;onggp awai ted unti |
t he PINisin utted ( e step of te enthe user
4 inputs the By the ﬁﬁﬁﬂl\gﬁeﬁéﬁwrr&ﬁ?mdr@ 6#11291 ws%ca%&aﬁbag . the
inputted PINis given to the user 4 in advance. Consequently, V\/net her or

not t heufNYBEch the sgey Sa)} the tvmtuslesection 28iralee shataicindesr welidold he PI N
which is recorded in the nenbership list 26 transmtted fromthe control

center Jyd ﬂs%ﬂ% Qﬁkﬁ%l%%l td ﬂxé@ﬁ)ﬂ%‘éﬂs% \Aﬁ@é‘gﬁt( | gputgd PIN is

gl ven to the user vance |ven to the user 4

i n advapce, doe coincide with t Pl N whi s record

renber BN S G NHBBRAIPREC Ty 8B m WECT ALRIEn SFEob 8 R he
step S1 and the above operation is repeated. Also, in the step S8, when
the inputted Rl99,iis theweep ¢, iffheuserivedimembersip HD0sesBot midigate and
the inputted PIN which is given to the user 4 in advance coincides with

the Pl NWhh&thdszdBa960@U0I iR fHresteB i hile fibwtckAlt td¥R2nisto theestss ep

S8), the rental tinme, the vehicle speed puI se counter, and the fuel

amount 2y, pge YERLEH L Tee AL 368, 651 80y Snmolder fbie 41 00, ki Sueh as

"rental 2 presen e speed coun &nd "f uel

at .
above operation and does not rent the shared motor vehicle 2. Here, in case

of a double-booked rental according to the received membership ID, the
shared motaor vehicle 2 is not rented.

Next, whether or not the PIN is inputtéd is judged (step S7), and it is
awaited until the PIN is inputted (NO in the step of S7).

In the step S7, when the user 4 inputs the PIN from the operation
section 29 (YES in the step S7), the inputted PIN is given to the user 4 in
advance. Consequently, whether or not the PIN which is given to the userin
advance coincides with the PIN which is recorded in the membership list 26
transmitted from the control center 1 isjudged (step S8).

In the step S8, when the inputted PIN is given to the user 4 in
advance, and the PIN which is given to the user 4 in advance does not
coincide with the PIN which is recorded in the membership list 40 (NO in the
step S8), the flow chart returns to the step S1 and the above operation is
repeated.

Also, 1n the step S8, when the inputted PIN is given to the user 4 in



rented tinme = present value in the fuel neter". After each itemis set,
the control section 25 in the shared notor vehicle 2 outputs an _engi ne
start perm ssion signal to the main power supply control sectibBSigZWS
(step S10). Next, the control section 25 in the shared notor vehicle 2
j udges whether or not the parking ar detection by an antenna 36 for
tag and an ID tag reader 37 is turned off (step S11) so as to judge

whet I SR
et era@\?aﬂ&taﬁ&'%hé'%%uﬁed_t}“{'l\?‘%}ﬁ&gfglrdee “ﬂott}f%“uﬁrcigkfgég&ﬁ@éj ot or

vehicle 2 so as to start using the not or vehi and awaits

until the shared or. hi.cle.2 | eaves. fromthe | qgt. 51 i port 50
' the tapddeey thined W R S et dEd n theahepbendiindisn b OVESRRG 55
(NOin the step of S11). In the step 511, when the shared notor vehicle 2
| eaves theostepHss), the redtdlitimketiovehisle speadieulde pannter) apdabe farll it is
not possible to detect the ID tag 52, the parking area detection by an

ant ennaa@uh@ratithg reRde @BinhOakaget (26180) 37Hiese ! coiARKS shdfEasi n the
step S11); thus, the shared notor vehicle 2 starts driving. During the

shared st or, ¥ehicle 2 is,.driving. ;the mptor . vehicle,speed lse is
always MEPLH BEG & PERERHRIGT CaieeoResd CPRnttle 2Retent ot ] Aeni ol e 2
by the vehicle speed pul se detector 33. The control section 25

cal cul axesded izmect Preseatvsdwe 1y &he &pel mptard: pul se so as to measure the 1
9 SEP 2005 34 driving distance of the shared notor vehicle 2 (step S12).
Next, the conAftel esehtit@n i25et,thelensidsedtiont2drinvidte shared motiges

whet her or not the parking area detection by the antenna 36 for the tag

or ot R RRVRRISE Shcl (HPSenAN B SRrRtRL PO AR Pt PREEER oo

in the go% %l”?etc'tﬂy% 27 (step S10).

Next, the control section 25 in the shared motor vehicle 2 judges
whether or not the parking area detection by an antenna 36 for tag and an 1D
tag reader 37 is turned off (step S11) so as to judge whether or not the user 4
turns on the ignition of the shared motor vehicle 2 so as to start using the
shared motor vehicle 2 and awaits until the shared motor vehicle 2 leaves
from the lot 51 in the port 50 in the departing place and it is not possible to
detect the ID tag 52 (NO in the step of S11).

In the step S11, when the shared motor vehicle 2 leaves from the lot
51 in the port 50 in the departing place and it is not possible to detect the ID
tag 52, the parking area detection by an antenna 36 for tag and an ID tag
reader 37 is turned off (YES in the step S11); thus, the shared motor vehicle 2
starts driving. During the shared motor vehicle 2 is driving, the motor
vehicle speed pulse i1s always notified to the control section 25 in the shared
motor vehicle 2 by the vehicle speed pulse detector 33. The control section

25 calculates the notified motor vehicle speed pulse so as to measure the



pl ace. Consequently, the control section 25 awaits until the shared notor
vehicle 2 arrives at the lot 51 in the port 50 in the destinat{ Q§Eplgge
such that it is possible to detect the IDtag 52 (NOin the step of
S13). In the step S13, when the shared notor vehicle 2 arrives at the | ot
51 in the port 50 in the destinationslfl ace and it is possible to detect
the IDtag 52, the parking area detection by the antenna 36 for tag and

the ID aﬁgﬁ}%&fﬁ?gﬁcgéf .£}§e E%{E%% I(‘Y‘rﬁgdzen%gggg%% S13) and the control

section ared or vehic on'the |l anmp which

indicates "rentable” on the return buyttan 31 (step S14). Consequently,
whet her or notNe¥hehectontrplisgctign 291in gﬂq%wﬁ @ﬁtqrs‘(épcfes%wc?geaﬁqd it is
awai ted that the user 4 turns on the return button 31 so as to return

t he shawhdthmt o nvethebarlingNQenanddtbetion by thle Hiltehnal 36 fdrethsttag &id, when
the user 4 turns on the return button 31 and returns the shared notor

vehi cl e E]?§§§ir@aag‘xe 3858 Purled on t(ﬁpegecs)f%)rébl aSEFLhOR whetddt deorsiiar ed

not or vehi sets the returned ti he nmotor vehicle speed pul se

ter, t he fuel. t. at ture ti t S . Here, th
Condi t1 Hpiied e HehieRLY drHVER Ab the 0LALRE the REvt S0 yaRpe Btpatn

counter = reset", and "fuel at returned tine = present value in the fuel
met er " . ple@e SECongequ aBtly, Ahearondeal IsectiemA5saweits wittal denshatedssotiron 25 in
the shared notor vehicle 2 calculates the driving di stance, the usage

tinme, apchithe2 ugsidel WtlthedsPsNin (hE ?}@rﬁ&@' inahd deatigiatanesldcbeudbatlaghar ge
based on these information wth reference to the charge list 42 (step S

18) . COSEQUEmINY o HBEEANLTE 13553 (D APulDstdieosfipned motor vehicle 2

In the step S13, when the shared motor vehicle 2 arrives at the lot 51
in the port 50 in the destination place and it is possible to detect the ID tag
52, the parking area detection by the antenna 36 for tag and the ID tag
reader 37 is turned on (YES in the step S13) and the control section 25 in the
shared motor vehicle 2 turns on the lamp which indicates “rentable” on the
return button 31 (step S14).

Consequently, whether or not the return button 31 is turned on (step
S15), and it is awaited that the user 4 turns on the return button 31 so as to
return the shared motor vehicle 2 (NO in the step of S15).

In the step S15, when the user 4 turns on the return button 31 and
returns the shared motor vehicle 2 (YES in the step S15), the control section
25 in the shared motor vehicle 2 sets the returned time, the motor vehicle
speed pulse counter, and the fuel amount at the returned time (step S16).
Here, the condition is such as “return time = present time”, “vehicle speed
counter = reset”, and “fuel at returned time = present value in the fuel

meter”.



di spl ays the calculated price data on the nonitor display sectiaon 28
(step 'S 19). Next, the control section 25 in the shared notor 1\8e56Pci085 2
judges whether or not there is a data in the card reader 24 (step S20)
so as to judge whether or not the u 4 is accessing to the shared
notor vehicle 2 by the smart card 5 d awaits until the user 4 | eaves

the shared no vehicle 2 t t her . wi;th t.he smart, card YES in the
step S20). 1 rPties etbit@ngs sehafeie ilsrclof SRk e & erd ol ot or

vehicle 2 together with the smart card 5 (NOin the step of S20), the
cont r ol veleisld Jreabmlatas theedsvimeedistancs; themisege timevapditke nsed doel | ock

signal to the door lock structure (step S21) and transmts a return

conpl et hprousit A86dp §07) Aed eltul Mes thenised cha\tgél bhbed eanient ¢aforArhtitayi ce
22 and the comuni cation antenna 21 (step S22). Here, it is understood

t hat thg.nret | gL i | 40C t the nenbership ID of the user
4 who u&gﬁ}%?%rﬁ%ﬂédﬁ% orrilsg#?é‘?e@g%ﬁ?%)' rented date and tine, the
return date and tine, thhe usage tinme, the driving i stance, .t he consuned
amount of t heCrneeauentlydhgcapkipl seetdon ¢arncihe shared me@rotehéeleand, the
control section 11 in the control center 1 judges whether or not there
is a redsipleyks tlad ealcnldthd privendatacat tlomnobentaredisplay sdceipnS2B)step as to
know whet her or not the return conpletion signal is 1 9 S E P 2005 36
transm gfgyl fromthe shared notor vehicle 2, and awaits until the return
conpletion signal is transmtted fromthe shared notor vehicle 2 (NO in

transmi tted TVEh B e hoRa ererias dmelin yRrE ZudRes) tne'
control section 11
whether or not there is a data in the card reader 24 (step S20) so as to judge
whether or not the user 4 is accessing to the shared motor vehicle 2 by the
smart card 5 and awaits until the user 4 leaves the shared motor vehicle 2
togethexr with the smart card 5 (YES in the step S20).
In the step S20, when the user 4 leaves the shared motor vehicle 2
togethex with the smart card 5 (NO in the step of $20), the control section 25
in the shared motor vehicle 2 outputs the door lock signal to the door lock
structure (step S21) and transmits a return completion signal to the control
cénter 1 via the communication device 22 and the communication antenna 21
(step S22). Here, it is understood that the return completion signal contains
the membership ID of the user 4 who uses the shared motor vehicle 2, the
rented date*and time, the return date and time, the usage time, the driving
distance, the consumed amount of the fuel in the shared motor vehicle 2.
On the other hand, the control section 11 in the control center 1

judges whether or not there 1s a received data in the communication device

17 (step S23) so as to know whether or not the return completion signal is



in the control center 1 wites the nmenbership ID of the user 4 who uses
the shared nmotor vehicle 2, the rented date and tinme, the refQiSppdgke
and tinme, the usage tine, the driving distance, the consuned anount of
the fuel in the shared notor vehiclg 2 inthe rental list whichis

recorded in the rental record 16 (s @p S24). Next, the control section

11 in the control. cenfer.1 judges whether, or , not. a niodi cal accounti ng
o oces T aRRIed &raR Ah <) EtL GUHOF NG DI 6 CoaBdi AN 5E FROBA ELrED. 525) .
When the periodical accounting process is performed (YES in the step
S25), a&ougdetiohaigaliis tcmrgetde§ fram dbeishazed thdankehede @ntNOah thRe user
in the financial corporation 3 based on the nenbership naster 12 and the

record sksy bhgegental record 16 via the adjustnment processing section 18
(step S26). Also, the control section 11 in the control center 1 updates

s27) "ana 7 ARGkt 2SIt BT RR ol Ro T RRDR Ra PR g ('

menbership _master 12 to the shayed notor vehicle 2 via the comrunication
devi ce figm thetsdared gypotomyehpde & (pS wathe stereSdhithel congraliseation ln t he
shared notor vehicle 2 judges whether or not there is a received data in

t he corfmthiecahit) cdavdrCE wkteSERe200mb3rship ATl 8f e §28) 4Sphasistothkaow
whet her or not the nmenbership list in the nenbership nmaster 12 which is

e i S Sl Pradr ) AN B 1

cont 1 ol conter depSpld st bed, (51 &R 0L,y Lhe 51 0P (B30 i e
shared motor vehicle 2 in the rental list which is recorded in the rental record
16 (step S24).

Next, the control section 11 in the control center 1 judges whether or
not a periodical accounting process such as a monthly accounting process is
performed (step S25). When the periodical accounting process is performed
(YES in the step S25), a used charge is charged to a designated bank aecount
of the user in the financial corporation 3 based on the membership master 12
and the record in the rental record 16 via the adjustment processing section
18 (step S26).

Also, the control section 11 in the control center 1 updates the
membership list which is recorded in the membership master 12 (step S27)
and transmits the membership list which is recorded in the membership
master 12 to the shared motor vehicle 2 via the communication device 17
(step S28).

‘On the other hand, the control section 25 in the shared motor vehicle

2 judges whether or not there is a received data in the communication device



menbership master 12 is transmtted fromthe control center I (YES in the
step S30), the control section 25 in the shared nmotor vehicle 9 6pRiIAEs a
content in the nmenbership list 26 to be a content in the received
menbership list (step S3 1). Here, if,the above enbodi nent, expl anations
are made the content in the nenbersbip list 40 in the shared notor

vehicl e S ed_based on {h menber shi stef. 12 in the control
center ?%éﬁgpﬁ??)tn%o ?ﬁgo gﬂg}ve\ahﬁ&e&or I%%J(h el lgleg&fesrshﬁpegs#g}h&anpl e, in
the step S31. However, it may_acceptabl e when the such an updating
oper at i BYemkensdap on agler Jervhishas yndatadthyetheseduok semgenpasation in, for
exanpl e, the step S26. Furthernore, in the steps S3 and S4, when the

menber stiamshid todd, tdirl awaitshuvilothd slesbarshijglishin tish aradberhop nvadibel e 2
is not recorded in the nmenbership list 40 (NOin the step of S4), it may

b ced : a9 . : LTI
© acce%%lgptlge t(igartéﬁ%ggﬁtgscfo triRAALLNG 5 %ﬂﬁg&?g&ﬁg&ttg? é\gozt I's sent

to the con 0 al ways oper at ehicle rental
busi ness based op the est data. Inqustrial. Applicability As expl ai ned
above, accor d'%éﬂ?ét%msgérg Httthierf%ﬂ’c%eﬁﬁ}}lpgl&%tno nu%éaf@émmni cation
between the control center and the notor vehicle is disrupted, 1 9 SEP

2005 38meanb@tship wehiter d 2us dsamsdited from she asntmwl debtot 1 fYESantthef t he
notor vehicle rental and an end of the notor vehicle rental. In

par ti cukgip S3GK Aheicoftid sBetidnh 28tinabRedarel hbRrR/edI@Rt2 LpILfHsi LN, the
motor vehicle detects a parking position of the motor vehicle itself by

RN T SRR BTN PR
acknow leiggi(squaS?;sl art and an end of the rental of the
Here, in the above embodiment, explanations are made the content in

the membership list 40 in the shared motor vehicle 2 is updated based on the
membership master 12 in the control center 1 every time the shared motor
vehicle 2 is used for example, in the step S31. However, it may acceptable
when the such an updating operation is performed periodically in the
accounting operation in, for example, the step S26. Furthermore, in the
steps S3 and S4, when the membership ID of the user 4 who wishes using the
shared motor vehicle 2 is not recorded in the membership list 40 (NO in the
step of S4), it may be acceptable that a request for updating the membership

list 40 1s sent to the control center 1 so as to always operate the motor vehicle

rental business based on the latest data.

Industrial Applicability
As explained above, according to the present invention, even when a

communication hetween the control center and the motor vehicle is disrupted,



notor vehicle and by nmeasuring the usage information which relates to the
used charge of the nmotor vehicle according to the acknow edgéd SEP 2005
information regarding the start and the end of the rental of the notor
vehicle. Therefore, the user can retgyrn the nmotor vehicle reliably, and
the notor vehicle can performa billing process in the control center.

A 50, 14 Fof QBhidERdeS Qa&etéct%glr&e}‘é%;;%t di88 DELIRYF thBGn SR Hicigent er

and the notor vehicle IS possi e comuni cation confirmng section

and a usage, i nformation of the nofor vehicle,is transmtted . to the
cont r ol Tendeh?BA amend & &%ﬁrﬁtﬂ’fpﬁé{?fl’&iﬁ rentadssipparicnlar agrding o 8o a

timng of returning a notor vehicle. Therefore, it is possible to solve
conventfixalsp ept obtlenprdseat it ventisertheanotwt valather detebies arpaokingehi cl e
because a comuni cation between the notor vehicle and the control center

s di STaRifith e ibtor YehiQk i RRINSY uSAIEbaPRILH 58 Bol ddibBrpr 0Cess to
the usage of the notor vehicle. Al'so, according to a second aspect of
the present,.invention,.the notor .vehicle jtself is.provided with a
renbor SThepetorg: e ronsble En EECeRH ¥ Gage tnldiiiyion PCRRE AL vHhide
vehicle. Al so, whether the user who wi shes using the nmotor vehicle is an
aut hor iled ussaraccurjteligby ashdowledmmg ar stasholen esdlof the remralafdhe39
perfornms a cal culation for a used charge to the usage of the notor

vehi cl emotoshicldgn dByahexahtifl ehe saké ipfrhortien phoclessRIes 06 tide NOt Or
vehicle rental and a notor vehicle return. Therefore, it is possible to

sol ve Q?%I\ﬁg{}{eé%e%adf thBrrBQ{o‘}%hﬁélﬂtacES&ediﬂggcg) gg%cpgg%%aﬁﬁ{fﬂfﬁam the

notor ve ecause ‘a  communi cation r vehicle and the
ot ol o et e St ke GRPoh BFe SR O (R Slor R P

the user can return the motor vehicle reliably, and the motor vehicle can

perform a billing process in the control center.

Also, it is confirmed that a communication between the control center
and the motor vehicle is possible by the comﬁlunication confirming section
and a usage information of the motor vehicle is transmitted to the control
center when a communication is possible with regardless to a timing of
returning a motor vehicle. Therefore, it is possible to solve conventional
problems that the user can not return the motor vehicle because a
communication between the motor vehicle and the control center is disrupted
and the control center cannot perform a billing process to the usage of the
motor vehicle.

Also, according to a second aspect of the present invention, the motor
vehicle itself is provided with a membership list of the users and a usage
charge list of the motor vehicle. Also, whether the user who wishes using

the motor vehicle is an authorized user i1s judged and the motor vehicle itself



notor vehicle. Also, it is not necessary for the control center, t

comuni cate with the notor vehicle every tine the user uses tﬂeq fﬁo"tlﬂﬂﬂ
vehicle. Also, it is not necessary to judge whether the user is an

aut hori zed user is judged. Therefore,,{t isS possible to reduce an

i nformation processing anmount for a | of the nmotor vehicle; thus, it
is possible to reduce.cost for a.new investnent fon a facilit.yawhich is
necessal Y PBPStthe ggﬁ}t}od} %Oge%fla?d Bgﬁléﬁfsteo ﬁ}?eu?%eo?%% i orp\(%}%ﬁélsesi ng role
is distributed in the notor vehicles thenselves. 19 SEP 2005 40 C ains 1.
A ot or Thugi d1emoter velgicls dsekhpesformmprficagsafdos meberyekiclaranddl i n a
parking area and renting the notor vehicles to users wherein the notor

vehi cl eahd Pmovoiechitld Fetuan delTheteforé Ot i€lpbesibled olot abhveadtiomalor
vehicle rental when a notor vehicle rental is permtted to a user and

d of i : i na i f
Star i b S atRhE flspr ol e refe WREHAH B RRRNE VERIE BRI 1 o o

detects a start of tbgg notor vehicle_ rental, and conpl eting.the

neasur efERIMYHEEHAR WG?“\Féﬁi’fEPfé’rl}? e ot trplceaderts Sisrgetetkt s an
end of the notor vehicle rental; a communication confirm ng section for
confi r mamg thbhebherol aentext cann dtp epfiersi blldlling peamessito che eshge af theat r ol
center when the usage data neasuring section conpletes neasuring the

mot or vghited Gchiehge data;, and a tenporary data storing and transmtting
section for transmtting the notor vehicle wusage data to the control

bossi bl o to cOmfunt Bael AreER eNeedRR B TEL feafe SRRSOV 1y ¢ ne
ot or Vt6hhe| rcnlo%or vehicle every time the user uses the motor vehicle. Also, it is not
necessary to judge whether the user is an authorized user is judged.
Therefore, it is possible to reduce an information processing amount for a lot
of the motor vehicle; thus, it is possible to reduce cost for a new investment

for a facility which is necessary for the control center because the information

processing role is distributed in the motor vehicles themselves.



usage data in a data storing section when the comunication cozfg'izsr E\ﬂg
section judges that it is not possible to comrunicate with th (J; trol
center, and transmtting the notor velfl cl e usage data to the control
center after it is possible to cormmunicate with the control center. 2. A
not or vehicle sharing systemaccording to Claim1 wherein: the detector

I ncl udes a position detector for de@cti ng a parking area; the usage data
measuring section starts measuring tor vehicle usage data when the
usage data measuring section detects a departure of the position detector
fromthe parking area; and the usage data neasuring section conpletes
nmeasur i hd\ miator yehigle shatingsysteustog managiag nmwebw@swggyé ig aarkiegares nth

Z_ecfa\i ﬁgrf%?ﬁg\e}é%%lq?% ‘%hgci}e\é% u?Jrs wﬂgreﬂlosi tion detector at the parking area.

I'C i'ng systemaccording to Claim1 or 2 wherein: 19
SEP 2005 41 thé&mopSichiclys pedvedddowitigont ai ns a recei ver which receives a
signal which is made in a signal_generator which is disposed in the

par ki ng ar ea defgetprifpredgiending; el iaetopvelicle gasalwrhonpapoter yehiele remaliis| e
departspehﬁﬁteﬁ%%h@é}aﬂﬁ%ﬁd%the% the/Gehidld rduflg. Parking area according to
whet her” or not there 1s a signa arfived I't the receiver. 4. A notor

vehi cl e shard wggsysts ataqaingrsditivh fopstaitiag @ meagtirethenhfdi @infotbeehixds ugagen
detector judges whether a notor vehicle departs the parking area or
ar ri vesdaia whertthe detertor defeetaa siapiafthg metor yehiclepentalandicampigsisigitheni ng
System vehi . ri ' '

wher of e RSPk e EHloE veniGiTn st S RRLAL Db att ) Shche oyt
char ge whivts @htaly to the notor vehicle usage data. 6. A notor vehicle

sharing systemaccording tg Jaim| or 2 wherein the notor vehicle usage
data cont ai riscommpRigaionconfpwespetondpr eandirmingowherherax et it is ppsaiflerige)

amount 14, hfifcate to a control center when the usage data measuring section completes
measuring the motor vehicle usage data; and
a temporary data storing and transmitting section for transmitting the motor vehicle
usage data to the control center when the communication confirming section judges that it is
possible to communicate with the control center, storing temporarily the motor vehicle
usage data in a data storing section when the communication confirming section judges that
it is not possible to communicate with the control center, and transmitting the motor vehicle

usage data to the control center after it is possible to communicate with the control center,

2. A motor vehicle sharing system according to Claim 1 wherein:

the detector includes a position detector for detecting a parking area;

the usage data measuring section starts measuring the motor vehicle usage data when
the usage data measuring section detects a departure of the position detector from the
parking area; and

the usage data measuring section completes measuring the motor vehicle usage data
when the usage data measuring section detects an arrival of the position detector at the

parking area.

3. A motor vehicle sharing system according to Claim 1 or 2 wherein:



notor vehicle, and a driving distance of the notor vehicle. 19&5&:@@
vehi cl e sharing systemaccording to Caiml wherein the notor S
further provided with: a nmenbership I4kt in which information of users
who can use notor vehicle; a charge Iist on which a relationship of the
notor vehicle usage data which relates to a notor vehicle rental and

return and the used charge for the notor, vehicle is, recorded a
rentability fEagsen delestPospniains 3 RAGVFIgVRR Faseves 7 Sighal Whish isgnagde ipédni ¢l e

S rentsq%{aege e?at&{‘ﬁhﬂdﬁ?srd@yosé ix‘?’dh&'p&ﬂuﬁg@ed Rf,@r mation which is inputted

by the usSer e notor velce I's tented with records in the
menber shi p |thspesitian d¢tectgi Juggetav}wtkp raemeim Vﬁjudedcpamtrs theparkingiargg o

chargi ng .data of the user ferri n not or vehicl e ysage data
Shich | Brifinal e ige fivg ceridingfe SheBrC ot HiTOR 2 YR eriedifEne ot ur
of the ppLis. vehicle by the usage data measuring section to the records

in the charge list. 8. A notor vehicle sharing systemaccording to Claim
7 further conprising a control center 1 9 SEP 2005 42 which transmts and

receive char I, 0 ta with a vehicle erein. the, or .uehi.cle is
br ovi ek GiRioh e S Sy et g S S Corhuhgeinba dputivnocipsler °
control;,g tﬂethe@@%&tﬁ@vé}{i’é]& BPars MY Sirking afth Q¥ s W thi arkﬁtg%ga? bil'l'i ng
sectlon I ch cal cul ates a used charge according to the char gi ng data
for a paoedmilu@tmar@ES (@lobaldP asitbniig Jystehe used charge to the user. 9. A

not or vehicle sharing systemaccording to Claim?7 or 8 wherein: the
control center has a master nenbership list which contains a | atest data

of users A WMdrGRRickShallRi Hstef MolfRg toPOHirh 1@r PRIRreiH ¥ SrfroP&Infirns t he
master nenbership list fromthe control center every

performs calculation process for a used charge according to the motor vehicle usage data.

6. A motor vehicle sharing system according to Claim 1 or 2 wherein the motor vehicle
usage data contains at least a usage time of the motor vehicle, a used fuel amount in the

motor vehicle, and a driving distance of the motor vehicle.

7. A motor vehicle sharing system according to Claim 1 wherein

the motor vehicle is further provided with:

a membership list in which information of users who can use motor vehicle;

a charge list on which a relationship of the motor vehicle usage data which relates to
a motor vehicle rental and return and the used charge for the motor vehicle is recorded;

a rentability judging section for judging whether or not the motor vehicle is rentable
to the user by referring the information which is inputted by the user when the motor vehicle
is rented with records in the membership list;

a charging data generating section for making a charging data of the user by
referring the motor vehicle usage data which is measured during the rental of the motor
vehicle and the return of the motor vehicle by the usage data measuring section to the

records in the charge list.

8. A motor vehicle sharing system according to Claim 7 further comprising a control center



time the user uses the notor vehicle and updates the rrenbershi1pg BHS?PUS 10.
A notor vehicle sharing systemaccording to Claim7 or 8 wherein: the
control center has the master nembersfd p |ist which contains a | atest
data of wusers who can use notor vehicles; and the notor vehicle obtains
the master menbership list fromthe control center periodically and

updates the nenbership lList. 11. A notor vehicle sharing system according
to d ai wfnyﬁg,an%n FeRivesafharging dait Wététart‘@ lcf?a‘gh?rﬁ’é‘: mast er menbership
list which ' : : : ; : : jaGL, €S;
and the. ot oo oD i AR iR Mt FohEmE AR Tt o

cent er thadontpdatwsr;ahd nenbership i st when an information which is
inputted b he user is . not .recorded in e menbership ljst. 12. A notor
vehicl o shartngodid eefeis BirafREm S charbe biliag Segtion Mhisbcalbissiiond
POSi t i OfharglelcEGHRYg th Ae dRFSRS HME fOraSrafidrinitediietidd Whe bRisNhd BRJILRAYS tslat a

measuring section starts nmeasuring the notor vehicle usage data en a
depart utheusdr. t he position detector fromthe parking area is detected; and
t he usage data neasuring section conpletes neasuring the notor vehicle
usage data when an arrival of the position detector at the parking area

s det egtRhotok VMR ARGy ddtohBacordiMl & CIHRRT Gk § vIRAGHNY Syst em accor di ng

to Clainms 7 or 8 wherein the notor vehicle usage data contains at |east
a usage ti nethotonttd cemtenhas\eahasté¢ranerabarshap listuwdhicln peniains aflatest datarpdusers

vehicle,,or a driving,distance of the notor vehicle. 14. A notor vehicle
shar i ng™B9 STEYRCRUeT tiies 82 ai m 3 wherein the control center perforns

cal cul ati on {pE QeRSSvéREle DbHHRIthE MBS nRHReHip Ustt RohNBe EBIRS] 4BRE el &y
usage data. 15. A notor vehicle sharing systemaccording to Claim4

wher ei ntimh ¢heasat useb theenoter vehicle and updates the membership list.

10. A motor vehicle sharing system according to Claim 7 or 8 wherein:

the control center has the master membership list which contains a latest data of
users who can use motor vehicles; and

the motor vehicle obtains the master membership list from the control center

periodically and updates the membership list.

11. A motor vehicle sharing system according to Claim 7 or 8 wherein:
the control center has the master membership list which contains a
latest data of users who can use motor vehicles; and
the motor vehicle obtains the master membership list from the control
center and updates the membership list when an information which is inputted by the user is

not recorded in the membership list.

12. A motor vehicle sharing system according to Claim 7 or 8 further comprising a position
detector for detecting the parking area wherein

the usage data measuring section starts measuring the motor vehicle usage data when
a departure of the position detector from the parking area is detected; and

the usage data measuring section completes measuring the motor vehicle usage data

when an arrival of the position detector at the parking area is detected.



perforns cal cul ati on process for a used charge according to 93 m@dgr
vehi cl e usage data. 16. A notor vehicle sharing system accor 5 t‘o*d ai m
3 wherein the notor vehicle usage da#®h contains at |east a usage tinme of
the nmotor vehicle, a used fuel amount in the notor vehicle, and a
driving distance of the notor vehicle. 17. A notor vehicle sharing system
accordi to d ai erein the notor vehi cl e_usage, data contains at
enst ol bk g vabcly Saine Sem arihiiecto Claued & Sovhertih e Haor HRsHR or
vehi cl eysag0datd Bhlatisnd 184sthalgge BineldTahdRdibr YEILIE! £ usciBfuel afBLR of4RE1 C!| €
sharing systemaccording to Caim5 wherein the notor vehicle usage data
cont ai neotar vehdelss ora dreangedistanee offthe hwtorokebiclevehi cl e, a used fuel anount
in the notor vehicle, and a driving distance of the notor vehicle. 19. A
not or vehicle sharing systemaccording to Claim9 further conprising a
posi ti oy, AetRet Whid@shatiah 8Fdté dcdorinp & Klaitd 33K EAeiniBE Sdrftrol Béntéisage data
measuring section starts neasuring thé notor vehicle usage data when a
depar t upasfonins caleulpiien prioosss dett aesed chdrge ascording tor the mpter ehidlesusage dataed; and
t he usage data neasuring section conpletes neasuring the notor vehicle
usage data when an arrival of the position detector at the parking area
i s deteps edmoiP yelﬁcfé%h@rﬁn%’@@teﬁi £coiid 0L 18P ReAGE HeHoffol @nferal m 10
further conprising a position detector for detecting the parking area
wher ei nperfomms galayjetiorapracess de1e used chage acpordingita the msdetvehinde tdage dataor

vehi cl e usage data when 1 9 SEP 2005 44 a departure of the position
detector fromthe parking area is detected; and the usage data neasuring
sect i onj ¢ RLRY SehiPRARM Y stchPadtBidMg 6&1hitd § wheAGE tHiahétor WIBEle @he@l 'l val
of the position detector at the parking area is detected. 21. A notor

vehi ¢l edatheonitaips atyledseansage sinati ofghe moGiraiehicle] a fisad: fuekancamp in thie mypter

osition,.detector. for,.detecting the rki ng area wherein
P vehlccfe, ang a drlvling distance of theqmotlg)r vgt?icle. g

17. A motor vehicle sharing system according to Claim 4 wherein the motor vehicle usage
data contains at least a usage time of the motor vehicle, a used fuel amount in the motor

vehicle, and a driving distance of the motor vehicle.

18. A motor vehicle sharing system according to Claim 5 wherein the motor vehicle usage
data contains at least a usage time of the motor vehicle, a used fuel amount in the motor

vehicle, and a driving distance of the motor vehicle.

19. A motor vehicle sharing system according to Claim 9 further comprising a position
detector for detecting the parking area wherein

the usage data measuring section starts measuring the motor vehicle usage data when
a departure of the position detector from the parking area is detected; and

the usage data measuring section completes measuring the motor vehicle usage data

when an arrival of the position detector at the parking area is detected.

20. A motor vehicle sharing system according to Claim 10 further comprising a position
detector for detecting the parking area wherein:

the usage data measuring section starts measuring the motor vehicle usage data when



t he usage data neasuring section starts neasuring the notor Vle\dﬁﬂi?i] sage
data when a departure of the position detector fromthe parKi ng g S
detected; and the usage data neasuri ndfd secti on conpl etes neasuring the

notor vehicle usage data when an arrival of the position detector at the
parking area is detected. 22. A notor vehicle sharing systemaccording to

Caim9 wherein the mptor vehic|le usage .  data.contaips at | east a usage
time of?departhisqfithe pesitignadetector %h‘fé%aﬂ%i%ﬁﬁ"rt“ et?qﬁ"éﬂﬁﬁgor vehicle, or a

driving distg ﬁgaggfdf%hﬁ%dmﬁﬂ%s%éﬁgﬁ E&ﬂgle?eg eds he ¥R efich MabdgugYSL €M

according to I'm erel e notor vehicle usage data confalns at
| east awhemgeartivaleofdlie pdsitionodetectorahihel parkimg arse i detextedanount of the not or
vehicle, or a driving distance of the notor vehicle. 24. A notor vehicle
sharing system according to Claim 11l wherein the notor vehicle usage

dat a CO@#.@Q Hx%tcfi‘tvehigﬁsshaﬁlglﬁg% £écgﬁiér§§ tol(GiniTPi Alrthéf t?d'n]ﬁb{fﬂg@ﬁg%ﬁﬁoﬁ uel

anmount of the notor vehitle, or riving di stance o tor vehicle.
25. A midtetonfehdateaingiibe parking\astacmheaeinor ding to C aim 12 wherein the

nmot or vehicl e usage,  data contai.ns at |east. a usage tine of the notor
Vehicl o 5 DB GRBRHINDICHG S5t BFas iR ths BOEHe Lo isoeT PP Ethnce
of the MB{RFuMATtR Fosition detector from the parking area is detected; and

the usage data measuring section completes measuring the motor vehicle usage data

when an arrival of the position detector at the parking area is detected.

22. A motor vehicle sharing system according to Claim 9 wherein the motor vehicle usage
data contains at least a usage time of the motor vehicle, a used fuel amount of the motor

vehicle, or a driving distance of the motor vehicle.

23. A motor vehicle sharing system according to Claim 10 wherein the motor vehicle usage
data contains at least a usage time of the motor vehicle, a used fuel amount of the motor

vehicle, or a driving distance of the motor vehicle.

24. A motor vehicle sharing system according to Claim 11 wherein the motor vehicle usage
data contains at least a usage time of the motor vehicle, a used fuel amount of the motor

vehicle, or a driving distance of the motor vehicle.

25. A motor vehicle sharing system according to Claim 12 wherein the motor vehicle usage
data contains at least a usage time of the motor vehicle, a used fuel amount of the motor

vehicle, or a driving distance of the motor vehicle.





