;e3eB, (()*"*+6+TB,fk) ' BACKGROUND OF THE INVENTION 1. Field of the

I nvention The present invention relates to a vehicle managi ng devi ce used
in a systemof controlling use of a vehicle which is shared by a plurality
of users. Mre specifically, the present invention relates to a vehicle

managi ng device which is suitable in i nProvi ng users' facility | |

procedure of the vehicle. 2. Description of Related Art For a smmmwglmlmhmmw

system of a vehicle, vari Ous\/]':‘ﬁft?hsER/{AIQKgﬁlq@%EV e been nmade I'norder to
y parked at a par

lend a vehicle, which is genera i ng space cal |l ed'%¥"Bort,
to a plurality of users, in an appropriate manner. Anong such pr

Japanese Patent No. 2,890,108, for instance, discloses a systemlmmmmWﬁmlliﬂmlll
information termnal is pW%@BWP(QFEHﬁINVﬁMT@Nser, ei t her"one 0

has made a reservation and who has not, obtain a driving right certi'ff®te
fromthe termnal as a chip card. Wien the user inserts the chip card into
a devi ck Fmldof dhednwentibn a vehi cl e parked in the port, the door of the

vehicle is unlocked and use of the vehicle is rmtted. AlS Japanese
Unoxan ned poitedesapanTetion sfeek i s Vipkig asaging foviet igin 8 si88 oy ool oses
a syst efghirbllingusdlofn VERTNE whidhaB bhdré B b PRirdIRABSudesdIC MG speciBELE! theni C
card), which I's issued to a user, includes all data required by a vehicle

| endi ngpresedieinventignaeldes & rivetuele srpnasiag sleyige whiohiigisuitallet1n improvinghisetse t o

i mredi a el.y .determ i inserting the electronic card into the
vehi cl Zé‘fllsf éﬁt%i]ﬁdgﬂognﬁgkédgg Bﬁ%‘gg\%ﬁ{ébl e for a predeterm ned period of tine.
After the door of the vehicle is unlocked, the person enters a personal
identification nu?rbe (PIN) to conplete a user identification process. In
this sysDSHIRIARE ﬁﬁ(ﬁf%‘rﬁ%f a user who has lost his qualification is also

stored in a ¢gph SHring QYREMEIT aosfehﬁzlé}‘i}ﬁﬂ?él}s%ndéro‘?ﬂcq@gal%éﬁ teRf had€ M Grd6r to

Mor eover, German UneXam ned Patent "Appli cati on, . 4301039A1 di scloses a
syst emlénd awehidle, twhachiis@enerally patked pteparkiabispice cededmpart.ked phyalitiof nsarng a
per sonal chiﬂo cartd into an infrared ray hand operating device provided with
t he veH! & BPPIEPE™MAERF" i nserts the personal chip card into a card reader

provi ded i nsigdgorghRicl piipokls,daghresd Batént NP2 /890 h 08 Ughinstakey, peloded Psyerip! et e
a user identification process, In_the above-expl ai ned vehicle sharing

syst emid Mheshggdpiogpation jgrmippbisipsovidedovitea Paftetid Ussh itharose the hapmade a
b dent i fLeRlatioh ahERHS hasht o B Fintd i ARON Bt TERHRRFFAE MeRehRhE)-as HRWPVGHd,

When the user inserts the chip card into a device provided with a vehicle parked in the port, the
door of the vehicle is unlocked and use of the vehicle is permitted.

Also, Japanese Unexamined Patent Application, First Publication No. Hei 6-68095
discloses a system in which a member identification means (such as an electronic card), which is
issued to a user, includes all data required by a vehicle lending side, and a determination means
is provided with the vehicle to immediately determine if a person inserting the electronic card
into the vehicle is entitled to rent the vehicle for a predetermined period of time. After the door
of the vehicle is unlocked, the person enters a personal identification number (PIN) to complete a
user identification process. In this system, information of a user who has lost his qualification
is also stored in a central computer or a computer provided with each vehicle.

Moreover, German Unexamined Patent Application, No. 4301039A1 discloses a system
in which the door of a reserved vehicle is unlocked by inserting a personal chip card into an
infrared ray hand operating device provided with the vehicle, and a user inserts the personal chip
card into a card reader provided inside the vehicle and enters a PIN through a keyboard to
complete a user identification process.

In the above-explained vehicle sharing system, the door of a vehicle is unlocked when a

user presents an identification means, such as the above-mentioned chip card. However,



2 although the system in which the door of the vehicle is unlocked by the
presentation of the identification neans, has an advantage for a user in
"that the user can have a quick access into the vehicle by avoiding, for

i nstance, rain, there are problens, fromthe viewoint of |ending vehicles,
when a user uses a vehicle other than t one which is reserved by the
user, for instance, the reservation of the vehicle is not cancelled and the

vehicl e t |1 g vat | . mat i on.
A so. 1 ARERGEH 8 Rt hGARIFE o S1Fs WARERARRKeS B7 B0 BLCRULELEREE. L ™"
2, 890, 1Q&ntifioatpay hmeans| ks, antadesrtagesfona pseoixl tim tha utdrahn hiivesa qudiesccadsiino thé a
vehicle is, de, t(ge Ese,r cannot, ¢ an%ee t&ﬁ ver}j cle tq anqther vehicle

si nce tﬁ’éh‘é% VRIS HPLINFARCS Fadnthete Medirphlems, fram the vgwppipipllendingsser ved
vehi cl e. W@/Aﬁz 3 f AV L I .

consi dervglﬁi on t eélq;%%ygférsre%{h%?\%}hgﬂ}ﬁ%rﬁ{#g t% gﬂggisdﬁ lg%kﬁgg %Z?%;uns HC: cjgé%%tar{cg ’
provi de tize resdrivation afalmavihicie thawit canceliécandahpreinele asreioy beratiligpd stua td thadi ng
operation of a vehicle Wh%l e intaining users' facility in a sharing

syst em SPOFRBARLIPEVEION 1] °6F‘8§$“-to achi eve the above object, the present

i nvention prowiggsn thet@hhifue dIRIBSEH MGhElEBOVE LrentibhéapindRE PHichC oW, §90, 108,
control station of a vehicle use shared systemin which at |east perm ssion
of a usér pariewar, thermis acdprollpmdn éhat if agsaryasionof ayphisletis magde.dhe nsgeeanndt cat i on
nunmber [ s : .OR: O hicle,.on

shar ed %?1“%8 F%e,evegﬁ%@g)o%g% gaﬁlg %g{n:égtéﬂr?t(‘{ﬂm ((%5 P@ﬁ&ggﬁﬁ%}g’} t\ﬁoft erﬁ‘ﬁ%‘,l hssrglrattevrgxlﬁ? h an
i dent i f itlpatiepvedneiiinde. regi stered on an identification termnal owned by the
user at the shared vehicle side, the vehicle managi ng device, including: a
reservation information storage unit (for instance, the reservation naster
17 in an enbodi ment descri begtiiLRY oAk [Nvaesorghi cl e reservation
information of the user so as to relate to the identification nunber of the
user; a vehicle reservation confirmation unit (for instance, the vehicle
reservation c I I 1. .0 . dinent described | ater) ich
confirnms a pr zséehf:eg&‘tct)f"%gen ggrgg@%%&“%%onﬁlggrgtlgﬁ%ﬁ%gﬁ%g’fs n@?‘f‘eg c\lftgwpﬁtf’“écef’r?é’\ahuser
Wi shes hgs 4498 dbject &1 proeide agehi: matgingalevics whidhpeipriatel B in@hap@e a léidingusi ng
the identificat]on nunber of the user transmtted fromthe vehicle the user

wi shes PPETaen ofgvehicls, while meintaiing|users nfapiity i shaging systems phthe achiglge vehicl e
rental contro 1 i el i bt 1S
determ ned t h!ant&qta e l?é%r%v glg aaﬁ%de ert,ggg rvegﬁ g‘ﬁ}egﬁ&ah%?ﬁ%% a%’h?‘? I’nglng%flg Ea
resul t déviee, sdndhi is pedviidad withe esstra atative df @uthidy usdshaedrsystem in eddehvad fi¢ash

confirmation.uni instructs rental.permssi.on t.o the,vehicl.e the user

o ohes BiHmiSH o yshind o Shted Valide (EERRRIGL B el it Si G A RES

t he vehusdreviicunade o geseiuiioeom th¢ishgrell Rehicle)dn e slRdred etilels indkRethpaivde | f

3 a user w.shes to use fa vehi cl e ot,ger,than t he one .on whi ch_%qﬁe, .

r eser valdenificaion pymbengt the yserauth an igentificataon, nimbss registensd opaniidantifigation py

the useernhab 33 bthe BbSR AR Velifid R cNefiRld AndbInGNide! RoRHiFacs) of
with an | unber S

a user set on a reserved vehicle is conpareée regi st’er ed
on an | Rs¢rwatmominformation stoyagehmit{for instence,lthe resgeaticedmastéri 15 ie agieobodiment

control Ling,t renta eration of a.vehjicle. it.becones possible to

o event daoid et Bhith SRS EhisdreSen BianaleRySan SR BRE S5 abBrSal G i ci e i 1
t he useidenlifii®ion nimbeseS BE usktod hdficly eliefhforpddhfirmetiNeiie(fer inSiadeydd by the
user is not utilized by the user. Mreover, the use of a desired vehicle by

t he useiehigle seseratipr gonfirmagien meaeel §lainjag smbpdimeat desseibedlateslwhish senfirmsreed.
BRI EF . B?@ IH% . f of
the i n\?glr?f%ﬂ SEBE%%S%’aéggn e‘sé\&rl esgp&g? ﬁéehrléslg\?\tnlel ‘ﬁ%@%@%@%ﬁgﬁﬁﬁéﬁ’?@‘ﬁ he
det ai | eekser@ation pféramatioh shagdeainitaising theideiitifivation auabawfpleysen gabdnedfysm i n
which: FIG 1 is a block diagramshow ng a configuratiaon of an enhodi ment
accor di #f§ ‘@eewleh@e HPESERRCS| I YR AR ;velpF'e_%eréalicgmaolm%tc@ordp%rcarﬁhg NeRHFlRg a
conf i gur &kl Qbnt! rReanb 302 th XEQhGIEmbRCHsdribell Ber) which, if it is determined that the

user has made a reservation on another vehicle, as a result of a confirmation process carried out

by the vehicle reservation confirmation unit, instructs rental permission to the vehicle the user

wishes to use and cancels the reservation made by the user.

According to the vehicle managing device having the configuration described above, if



enbodi nent according to the present invention; FIG 3 is a diagram show ng
~a port used for parking the shared vehicle used in the enbodi nent according
to the present invention; FIG 4 is a flowhart showi ng the entire
operation in a vehicle use sharing systemin which a vehicle managi ng
device according to the enmbodi ment of the present invention is used; FIG 5
is a flowchart showi ng a reservation process in the vehicle use sharing
system i [Wo j j i i . i of
the. pr esouith ithel Rk SUCRLfe SRAANN g SRLLESRALAE KsPhzlih MAEnEADEPINIRAL:,
rent al pheesss/ation dinthewehictd madestey thhasdrngcaygsliiain iAlsaysinch thehidentidfitagdre

managi ng devi accor di to the enbodi merﬂt of the present jnvention is
Used: arinpeetiDymiaber) o] Hyieh AT ONSHEN Y VEDRLRIS COmPRIEA AR 33 I Bumbery t he

vehi cl e Jsgiepddas DATPHRhRA] bfnddbiFthe LSS av%ireéeﬁeagaﬁ%uéé;%?éﬂﬁ.Vd'oﬁﬁo%%g%di ng

to the enbodi nent of the present ‘invention is used. ED DESCRrPTI ON OF

THE | NVERMaOpperatibnTif@ viehictaiti bgpomsemprssibledd padyewiethe hld ndwbenefdhé yser fiwm

ot ar | oo tECET PEEICRer i L SR~ Bat ot S EiERelile o s veh e "9

acconpanyidmediiyatie agd is ddtitilided &y thedhselescri ption of a particular preferred
enbodi nent, set out below to enable gne to build and use one particul ar

i npl enent at i ofMeEoYHethe p§epka desired ¥ehigle by theswge s negmitiediif the gencslinayofiteey

cl ai s, ol a particular exanple thereof. . FIG 1 is a block
di agr amrg#%\]vénngﬁg&\é%r@?%ur ation of an enbodi nent according to the present

invention. In FIG 1, the nuneral 1 indicates a control station which is a
control center of a vehic| i i with a vehicle
managi ng devi ce which coﬁﬁﬁEFiﬁ#ﬁﬂﬁﬁéﬂgNiﬁéh¥§2833$%§§%%ation, di spat ch
and bill request, of a shared vehicle 2 which is parked at a parking space

called a port. According to an enbodi ment of the present invention, the
shar ed vehi cl Somemnfyhgfeatysescandyadyentages ofi hesinvationdiaving deerpdésodbed, other widd a
"reserv "o ' user. ' a re b he control
stati on%%cﬁgggb%e%gé?’vgﬁ gﬁﬁléﬁgésgghﬁ%fw coh ?%g“%rgg %&offm}s{ttg iGhHP %‘9’ ng
assi gni rnigawinggimahichn whi ch specifies a vehicle, such as departurelarrival

ports, date, t] .and car, type, via a tabl e termpal, 4. The other
ot hod | o cal P histhlpdk gl shorping ehiiiguiider oBe ngpéw%%fcagdl%s Rehber
by the cpakhQhvaiighi on 1 directly uses an available vehicle using a smart

card 6 owned by the user. Al so, a communication network 7 is a network for
connecti ng t h&l@o? isadhleck dingiamashowvingwmeahfigyration ofig shargd velacle heedcionhe ol

station eI bogr ccgnncec(b.inn %lhe essha}r.gd(:: ielr;j cle 2 to the control station 1. The
conmuni RPN ARAYEFRNE TS RLEATYRE8 v es i nf or mat i on by a radio

communi cat i on FIG| h a difgram sheivinpceporauseidiferd eking i shasedivehicywed rothe (WAP) |
O by A N Sinsont astordiag ke Prebet overipg: et OF @ public circult network.

FIG. 4 is a flowchart showing the entire operation in a vehicle use sharing system in
which a vehicle managing device according to the embodiment of the present invention is used;

FIG. 5 is a flowchart showing a reservation process in the vehicle use sharing system in
which the vehicle managing device according to the embodiment of the present invention is
used;

FIG. 6 is a flowchart showing a vehicle rental process in the vehicle use sharing system
in which the vehicle managing device according to the embodiment of the present invention is
used; and

FIG. 7 is a flowchart showing a vehicle return process in the vehicle use sharing system

in which the vehicle managing device according to the embodiment of the present invention is

used.

DETAILED DESCRIPTION OF THE INVENTION



Not e that nore than one shared vehicle 2 can be controlled under the
~control station 1. Al'so, the nunber of the users A3 and BS is not |limted.
Moreover, the portable terminal 4 is a term nal which is capabl e of
connecting to a conmputer network, such as the Internet, or to a public
termnal network. The portable termnal 4 includes a termnal including a
nobi | e phone or a personal handy phone system which is connected by a

Wi rel ess conmuni cation. Also, the portable terminal 4 is not limted to
nobi | e communi cation termnals, and includes termnals connected by a wire
conmuni cat i on.THeuintdntion strhmasibed gbove abd defeetd gt ermimenstedgaintsamaty bebetter
conmmuni cation qr. the wrel ess conmunication jncludes t i nal having a
Sl e covaten brar e GoRn U Sk GrPRp L ek skl Bad wikt f o
(i.e., aeledicehSthenbaMmpsdyRg\disimd. | THb HBifed@ieS@IPtioR lof W Phltickihr pRferred
menber master 12, a rate Sheet 13, a vehicle nmaster 14, a port haster 15, a
rent al Hinghodingentasst eut bERW 0 gnablsrongtto bwildanstuse onepartieulpmimpignoentasion afttens

18, and .a network 19 h ontrol unit | .perforns _a vehicl.e .managenent
cont rol I PHGTRRIGAanRIeRde od Rt et erbitas B d Sorde K R M A B s ng
uni t ( CRkBreofand controls the entire operation of the control station 1.

Al so, the control unit | 1 includes a vehicle reservation confirmation
means 101, andl¥- L bipek diagammghondng # epnfiguration oHan emhedipen accerdingde thaat i on
confi r”ﬁﬁ-és‘éﬂti ahenl0l retrieves the reservation master 17, especially when
a user uses the shared vehicle 2, using an ID nunber (a user ID) of a user
whi ch is trandntiG.ed the mmdrhle] sidanatd aehirallsaitidn whidrid econteolcentkr offa tdhicle

presence of, a reservation by, t he user an the shared vehicle 2 The
Dehi ol o U5E Mg SV Puriaenen oshic{emitieing Ry BT cPRial fatsecouch as 2
reser vatrbQpy o, disRhREEbiledRSt, UBLEhRE VARISHAUNEM ¥ Bhked Bt LpaRing spReul t
of the confirmation process nmade by the vehicle reservation confirnation
means 1 called a parhmaterording toamerabedimentiféhe presgnbiasentionsthesbared yehidle 2usar t o
cancel t D o] Kk vatil PN« £ i.rm ng, the
cancel cl)) ? %ts‘#gﬁi te“éoerpgtglbfl% n (5?‘35(?1} éés] g‘ae{q%gg ffi %%Q rr%?ersg‘g‘?@jnste o¥n f’ﬁlg{‘ i
vehi cl e régittered as e meintbeabp tiie dontrobstatiothemakesraatsepvatioh onlaevehieid toahe ¢onitiol 11
will be described.ater in detail. The, nenber, master 12 is dat abase, f or
recor di RGUPBi AT ERing AR OBy SFife g veRighotichas SRR POy e,
menber AR 8hd ded typen VRl BriaBI el 25 Thblotiés RlettoBis fdledadQE& TiseBRAVHiH
usefruct, of each user i's recorded. The rate sheet 13 is a database in
whi ch a actserBY registsred esm membehbky thesontroltstasion A alireetly eses en available vebistrubingz | n
the rate et i i.on, such as ( 1) basic fees, (2) extension
fees, afdd caédégf)m‘gén@r{%gi%gg%unt fees, is recorded. The vehicle nmaster 14
i s a dat abase Alsv, wlebmmumivation aetiwoirlo 7 lised haworkfoeeminecting the peftatiettriimal €1 es 2
is recorded ;)n or der 50 nage t he shlared vehjcles .2. In the vehicle naster
R cp s

14, i nf OMREE Py e W frolattiog e oneanBesting thg shaggs Ysicht 2 e comfralon

i ncl udi RgieAaN. MPHE borhinviRRAtioreAHVBART Send R BRH 204i06s infophaldéH Ky NehdRPSi tion (a
parking port), and (4) conditions, is recorded. The port master 15 is a
dat abas soinmupfviatibn ysing ofps instdnge rawirelassapphcation pratecal €WéPled by wireler t o
manage th hared vehjcles 2. In [ er 15, information, such as (
1) the Cﬂ%@@%ag?nﬁgpﬁeei@ ?/rg?zltioélaé’s?w%ﬁ?gutl{{ée?ﬁ% er of usable vehicles, and
(3) vehicl e niNskethathoRahdeehe/shated! veficle cadeiton@blled ihdeethe comeb! sttifien nent al

hi story master 16 is a database in which rental history of the shared
vehi cl e Adsq, sheppnes gfitheugers S andrBais nof bmifed: naster 16, information, such

as (1) User Mifolcfy B BhEcRHIBES i ek ibn kellpRlieor (betisiphal e
(4) return tinme, ( place of rental, ( pl'ace of return, ) m’l eage, and
(8) anpunmpoter hetweiork; suchuasehle Iriternete ootocgmiiblic t@mitiad netemek. v afieqrortablettemidal i s
a dat abagse li n which reSﬁr(\{ati on i.{‘uf rmation is L}?a%?ir dgd in or derh. o _control
a reser vabsigtesAigunigyl ipduding amobile phopg ara persqng EPAPYLY SEL WHIGHSt e
r eser valchfiectlaYyal wikdiessl dobhiREdtRR,  ALNtRDoftable terABRABLIAAR 1R8I to ribbile
arrival port, and (3 ) car type and vehicle nunber, is recorded so as to
rel at e tcomnhmicatien terminals, amkingbues wamimdlseonngsted/byut wie comamsicagor. s Farther,
Interf G z'f{)rc])lvg-ngerr]l i1k e%i'ng us'iﬁ’]gf At U c%nmngl?nlic%ttiglq of ﬁletva?eless communication

includes a terminal having a simple computer network connection function.

Also, the control station (i.e., a vehicle managing device) 1 includes a control unit 11, a



reservation of the vehicle 2 is transmtted between the control station 1
~and the portable termnal 4, or through which information related to rental
and return of a vehicle, i.e., vehicle control data, is transmtted between
the control station 1 and the shared vehicle 2. Note that in this

enmbodi nrent, the transmttance of the vehicle control data between the
control station 1 and the shared vehiclé 2 is directly carried out via

radi o co ni catj o Th etwork 19 js net,wor k. f or.m a l.ocal, area

ot wor k TR igter §2Asiiie et - By liglsndit i Dhae mtet B aten Gl RiyoR fbter
menber n@s4 Rkervatiord MEsteAL E af R/ odPut hbensM8hard £ndiwstker9. 14, the port master
| 5, the rental history master 16, the reservation master 17, and the

i nput / out put rrBasentrolginjt 1ingefopana vehicls manpggment coptrglling pregeamnineaicomvies| e 2
used in i i d S i 1 ON: WM cri bed
wieh v orkiiEn BRRREATRA 4 BER Bl SR PP B ech YR Blirlbplratin fHiRE

st ruct urcentodl statiendhared vehicle 2. In FIG 2, the shared vehicle 2 includes
a communi cati qn arl;tgenna 61,, flo,co ni cati.on devi.ce 2%, an antenna for, card
23, a card rez\ﬂsé\’t £ontrol gt Hoinclydes a weficle reseryation,cqnfivmation,means)d1, apdii n
power s YRRk 1GRIM g QntlSERRAMN £0D. 2 The kBRI rbRbvatiof RbAYrmitioh nécans P01 RRRKAS | ON
unit 29, a key swtch 30, a return button 31, a storage device 32, a speed
pul se ddéteaesesyativp master A7 Despecieky when @nser asdsith¢ shpaesdgeehBie 2 ausingrandbhruniter t ag
36, an D ta der 3 and a LED disnlav unjt.38. ~The shared.vehicle 2 is
oorkod §7 e AL R ¥ichf oSl frRhE Ml YoniTe 2 I PR ' BT Hhes

par Ki ng pagserive ©fh r@@raitipp imade byehe@set 6@theshavet @8hidieK Thedchield Iending control
comruni cation with the shared vehicle 2 via the communicati on device 22

connect 8¥apol @20 itismetpendimed that aressRation hagbesn mpde dy thawsenon theshared | n t he
shared Ll reMESF : r I Ry : %gma scont act
read ang‘g}\{’/lv!r:llg t22ds t% yr f)e : S mfr“?g% ar ag@ig’gr%f %sg%d%% rb93krlﬁ Iéér?]é%é P%%@gg%c p rgt(l)(\?/r?ded

wi t h t henegimal®¢coramiandseth? velickiZgwhilch hasbkebyesehed barthe ueatbecan2é thesuser ID
transmtted t he control unit 25 i.ch.controls,.the operation of the

Shar ed DR EeEe R TefREvishy p e FonS G i SARE RL° FRe RS TSRS BP9 ar | on
1 by nepgéeision GriheSHHIEENENGEE D @Rk WehlistaBBute iSR! Ni THRtdperatidn be tHeaoRtolainst tihe
conmuni cation device 22 in order to transmt the order fromthe user to use
t he shaiéllibedescrbed lategén defailhe smart card 6, and asks for permission to use
the vehicle 2 4 ' ' |y menory
(ROM and a rg}r]]%%’n‘zﬁn@%%%gsstyr}gzn%%? aﬁ%ﬁﬁ%yg&(égrdg@ ﬂe%%%%%}g?{/%ﬁl 8%2 nunber)
assi gneeegisteredhadna semberd e thecinemBeranaktérHe, ind@matibs, snth as@) siseniDi (J) address, use

t he share ehicle are prestored in the storage device 32. Moreover, the
user ID§“‘§43 P?Q(E“cf’rﬁ%ﬁ?cwe’fﬁée% §&% are tenporary stored in the storage

device 32. WreRe fafeshee€r3 is@tafabhiein WRIiEIEA Ehatging Bestdss E6r thoLskofttheshargrt card
6 and inputs the user ID so that the control unit 25 conpares the input ID

wit h t huehigleg is peardsdedln the rate shaeh | hgnfognatione such as|(1) basic fges) €)exienpied t hat

bot h 'Dfeeg’%ﬁg?)téd?@ioﬂg%isé&ﬁkf ,qpperahﬁj 26 unl ocks the door key. Al so, when

the control u transmts the vehicle nunber stored in the storage

devi ce 32 or Theveldde nlaBer il4jpud ddybasdin whieh satieustihformatidr @i eash @f thershared and
perm ssiqn .is.given. to rent the shared vehicl.e 2 to_the user, the PIN of
Phe usorSheda fhretasdtdis’ Sheiadapars LRES PEHERE. BT SHRCEMBIT 19 o whi ch
the per Hfs$ia80n) s%cﬁlﬁl‘ﬁlq velfcleSuniter 32) & uiprhedt%fﬁﬂﬂitioﬁﬂﬁﬂu&ih?‘é&ﬂ@d& (Hpdynput
by the user matches the PIN sent fromthe control station in the control

uni t 25equipreentpand qedone(3) parkphg pasitinm (e lparkeeg port)sandA#) penditians, islecosded. of an

ignition circyit. The user.A3,0r BS n.renti. t he shared, vehicle .2,

| put s requi + Lo port BERET FH R ot eoBRl T Mo PR R R i
29 i n apflef ansmagditlidshiahd vehiddsct i1 thethospmastad Somfbdationduchas (s ay uni t
25, and then activates, the key switch 30 to turn on the ignition of th

shar ed Pembesnad parked yehigles, (Fa Hisaumbenef ypshle vehiqlest andi(3Likshige prebenpd patke
vehicl e 2. . r returns the shared vehicle 2 to a port, the
user acf%{}gf&éép?ﬁ?gbsgtlﬁgﬁogﬁe?ton 31 to carry out the return process of the
vehicle 2 at Therepol histdipheastends ig ddatalimow & which irorta chisonyrdf ticashdred viebicker2 | D
term nal provided wth an | C incl udi rocessor, ich is._capabl e of

r eadi ng isFREP RS t ilR er’é’B@?H’éH’rY E‘aﬁtﬁﬁﬁég’éf%é'ﬁﬁf‘%ﬁ‘i‘ SéY\Q‘tlsﬁb"é (a}eﬁ%é‘igﬁ)n in the
card. | Lo r R TBILIeOf) tRaIRIES B4 refullY 8] SN plabdIST fehtal R6THIAG oftt&Gfh, f OX
transm ?F‘it“ﬁ% tﬁe I Dbnun%g’r(t)oaﬁe nﬁg‘percej uvehi cl (25]5 am':ly lge adqn{)@l-coont acting,
or cont &Btmihgge,ead (Snamourit b fue) pensh@ed.ds tecorledo, the ID terminal is not
limted to the non-contacting or contacting read and wite type, and can be
any termnal which is capable of reading and witing recorded |ID nunbers,
such as magnetic cards and nobil e phones including IC chips, as long as the
readi ng device provided with the shared vehicle 2 can read the information

T ]



8 parked at the port to identify a lot in the port. The LED display unit 38
di splays a control state of the shared vehicle 2, such as "reserved",
“"avail abl e", and "not avail able", using, for instance, colored marks or
characters, at a position where it can be confirned by the user fromthe
outside of the shared vehicle 2. Note that the LED display unit 38 can be
any display unit as long as it is capabl i ndi cating the control state
of the shared vehicle t h nment
of the pr esentrr/hen'r\‘;see atl%n “?aSF ?79§§ﬁﬁ?t§§§£ndw%iﬁﬁes g’gmlrjléf‘#e (t)l% Sdec ‘;3&"

shown i rorli¢rGo cdntrél apJeQHr@dtioh)mallfe Uyaheu@iAasiﬁdasfemftrmarrksen@dtdse’ shatied
vehicles 2 are prowded with the port and an ID tag 52, which is a

devi ce freseryationdpasteril Hgmgﬁmatbowﬁ%@s(éb GRARNES Rf’”aé@@@%\éaé PPB B heArtyms0 or
the |ots chis

characteri ;prfg&tlgj%ﬁ?%rct&tdgg@g?s ggfgﬁ@? tﬂ:ﬂﬁs ftgggi"iﬁé%@ery )e transnitted
bet ween the | IITlteagplfm)umnxﬂntehm Hhisan maerffme lmaghliéﬁglbwhwhlm@rramwmmtadftotﬂhua

el ect ronagne p t he ectrorra Cc Lnductj

i or one BN of e Nehisds 2 BETaen g direendns gipgol Srddband B oot cmina
transm s bpﬂu&w@%ﬁmﬁ hﬁmmaliae relaRE @6 renedliafidl Retdrm 0¥ vehR1e0t B EVei@B dontt QA6

t he si gnal received via the antenna for tag 36 using the ID tag reader 37
to recodnirarsmitied pewieen tbﬁ contreltstation dtand the sheredorehigle RAth,fHe that insthper ked.

Note th I | ot
51 so atiodndd 2 Ganilec F o RRRGE Cor ki pEWAEE R ool PR arg e
vehi cl e sRared velholaer2 mﬂlrEctt[fa c%nlarm;twilaamntmmMQxlohag 36 may be di sposed at
either a front,l_h%orner 2r a rear ct%r ner of the shareﬂ vehicle 2 close to the
ID tag 52 for thRaetyerkdd isanstepek orming ajoral preametivark AbARR fo frapspyiata by
Al'so, a  JEsd r | ot
wher e tﬁe shg?%grmvdg%?c ngéul g&gg%g&ﬁ%&ﬁggﬂﬁ;&ﬁz% e ePf3 tﬂ%eve?%]é mggtglt i,ua’and a
t ransm theeport mestew Y, thesredtal histony miagtert I lﬂle(resemvatloommasmﬂ 7mnd(tl=fﬁ'mpu§wpu!m or

a position d ion an ing a global positioning system (GPS) nmay al so
be util P88 ?#\I&*ﬁ’ecgnt&gﬁai Bﬁrendl ng operation in the vehicle use shared

system in whi Nexg theshafddeveRRIEZ 5 il @ie epbodinsht dedoadih@ td the presemdhvanfion Of
t he present i nvention is enpl oyed will be explained wwth reference to the

dr awi ngé”lllbierdﬁcnb(:‘l’l@”@\féfeéan’efq B dsrvipgfe processes in the vehicle use
shared syst emﬁ@'imba%lgéﬁqo&l@éxﬁ?‘ hH®A hé‘stHc@M’E'a?‘fHe sﬁ&@%elh@le'i' GL%‘#IGW]% the
user A3 makes a reservation he shared vehic t he user accesses
to the chatd Uthlsltéitmdnd$ &mrgurtlbmiop@nteam él taenomnmailcadlovdav1t¢1é2 an antenna
comuni gatlo etvvo éé éuch S th # to,carr 6out a rocedurle for
the res ’éeé (3, g gomsrol 13 °°|r %‘“‘E‘%ﬁ‘a’ﬁn‘é@ h® TEHLPRYT PERRE e 2

s secu rc@ﬁkmltrﬁ&huﬁ% 2ch Hfblnltb’r tﬂ@;ﬂéy tnm p&1@nPPEdativh 6RIE29 mq(ewameﬂ 304t 2
i s parked, and presents his user |ID by ho | ding the smart card to the

ant enna bEen & hradtaraggdevigre32, agpesdpulse d@@ﬁﬁ%% ap AP qomverterifea fle% 8a4egt3don
was nad , SREEL Uger BS uses the shared
vehi cl e%%g}v{\}ebﬂ%ut %%%(6 émlgt?%%é(ri%/rg?l on, E‘g aé’rvatl on process (in step S
1) is not cafhe ehbroduwelbgle 2hepabked wcthmgt@'acaimvingdsnzesazfaimea/ehlalm;allemelalsmr

directly es to t por t dvehlc 2 is parked, .

or csont 5 Mg 8 cAlfsdR bt ik gortia Sian Ted ogadi SomBBiialinidie car d 23
of the %Haﬁré&deh/l@l@l2®1£tk&cbhﬁh&t§&hoﬂﬂ§h&@§2 béhndéted td%@@pﬁxhﬁmi&‘aﬁén Rite&RI L 1Stohi S
user I D, the shared vehicle 2 determines if the user is all owed access to

t he vehielw}@,ngemriwrdﬂtaes out a vehicle rental process by conmmunicating with
the control s h he, u The Y ng al
process inclu esﬂezfﬂvmjg 181%?2% ﬁthcf%{;gﬂrs?‘?ﬁg ;St(%ln%ps)’r%?emtan “%géf‘&"{/w‘%.‘?:h i's

mai nly aad Wrﬁdt}(pﬂfsnhMchfdmehé ﬂ@d)r a%xteahaﬁncbrdsiaqﬁovﬂadimh\ﬂeéﬁslﬁf@l whitle 2, a
det er m nati on rocess whi.ch i s. nmuainl ){ carri out b‘\g t he shared
Pl p

vehi ol e SEnak gad by e e %.lﬁﬁmsmltt%www eﬁ?élw 48$ on
process ,bshe §12 paEid8sc@ opr ocess for confirmng the user | D assigned to
a user, g&g t&he %:lgr? ?j unlct 25 of the shared vehicle 2, when the user A3
or BS nakes achnesentroﬂ mh@5$bamdnmsl\mtleth2 cuﬂrdgta{tlhelshyamtaneafd 6, reads

t he user ‘{iD recor.ded i he srrartia@ard %?el }s] of the. carddrea r. 24 in
order t&2 %‘E"é‘?‘m‘?}éa%ﬁ‘e‘t‘% CopunuIcation apigny ?}@ﬁ ¢ FAMRUIGAN PRI i1 Ped to
t he uselhrdepis Ransnliftte dddr Hont ke tustSo WBK S sRetedl VEHIEIE Y u@fnﬁttﬁ@srﬂﬁeﬁarh B, by t he
control station 1 via the communi cati on device 22 and the conmuni cati on

ant enna agkis forpermdssinn ol use fietvehicle 2f t he control station | , on the other
hand, when an inquiry of the




user ID fromthe shared vehicle 2 the user wishes to use is received,
retrieves the reservation master 17 using the received user IDto confirm
"the reservation on the shared vehicle 2 made by the user. If the
reservation on the shared vehicle 2 nade by the user is not confirmed, the
control unit | | orders a cancellation q; the user ID, which is set to nmake
t he reservatlon to the vehicle on whi ch the reservati on was made by the

user. Al so, ncel |.at.i o the re atl on cl.e made b

the user 15 coMPPTREROREraRln S HonidFa SRSEN Ao B0p RO A S EReSs Y ne
user, t onéheryRaNy M€ hh ﬂbeuaab&h@euie&-rnum&hﬁes1gﬂed@eaaﬁsmrédet&wle 2 and the
perm ssion. If the access to the vehicle is given, the user inputs the PIN
assi gnedssenl s ugers entitled topge Bﬁéh@ﬁeﬂdﬁhletﬁ%arzgr%torqdwe theiprage devicel3% 2, and
t he shar r

Lo ShaAMolel L9 197k pRSs e By HETAGA Sk ehafi) LA ALFRGRESD,
for confirm ngNhhethE’IubbrgeMemet\cehtOHEeZ uhenser‘}nbkdmtttctsmamxard A3ndinpBS thmumtr Dt he

Pl N throu the o at.i uni t 2 the he shar.ed

Deni o1 o 56 hnt B crPRraL S 24 eiPbarrathE Rk I Bt uiredD sfodsd i he BoRearPere 32
gi ven tqf jthE A& indBthal bo@@lﬂ)é’nﬁfi\’t%@%oéﬁl@cﬁﬁﬁ%bd‘nﬁs%@é BRlo6IathE 8!)0:%&?“ on 1.
If it is determned that the two PINs match with each other, the control

10 unit 25 of Albw véieartiezicanttiol nmleZQtremrmtﬁttbe aelstlgmambcxmtorpénnﬂhwtqn@esiemcm ng
t he engijne to the. qain power sou 27. so_t.hat se
tan ot R SiE BB ARNEE widY e SR SHayBR 1 A fhiskiod e i EL i 46 &8
utili ze shired vellickel22t0 2he W€ Mhd PRN us«he usdrds Ydmo o thheha@at véhidé Qifron®théentrdle

shared vehicle 2 js given ,as a r It f the.vehicle rental determ nation
process C&HEr t Ffbwb@ﬁ.t%q RerpRissiogds hrthi & db§§on§wﬁt thatdhe PN inpukbpthet he
shared e flienhes, th by U@ Frofifthé Iceﬁr&tttat@mmte dnfrBlHith DURGRS g%%ﬂe?p S4)
so that the control station can obtain return nformation h is used
f or charsgpply comtea mdchamsm§7rmrmﬂ$thetlheot’)ﬁnergattloomrcmtthe vehi cl e use shared

syst em accor di rrbodl f .the e nventi O JeS €

Nt e har o ho TR e AT bR e e e R RhET Srinmy Ao &l iiueBaR s e
cal cul atcbagolfRf25/va4 théSdpBatibh @nit R iR decodiingd RitR theSHSRucHSN tltsgla deBn m‘e
return, the m| eage, and the renmining anmount of fuel. Next,

above- mEnioR é’dplraéé’é’ﬁ@ét nrihen ardivates \thq Keyswiteh 30 froturnien theil 15@6041 ﬁf thesharpd
using t I er t he
cont pol "EpicleCIRehis SARME, 18 usceiian SarC o ne WAL JRRISEST ARG, BEGERE SSer

t er m nalretdrnstthseshacadt vebiclahia a fdrt,dhe tdee actonatasdhe retugm battonl3 hwksrryloet thser A3

to preset t he use apt atl n via the portable termnal 4, and then
asks t hé&® H‘é“e‘?‘o‘ﬁsf’gtqcﬁﬁﬁ‘tcge‘ggtéﬁ?/g? i'on conditions to receive information

necessary for Neté Saeihe abo@mphitsiRd Smhaficar @sJanIID)tenﬂlﬁaltﬂﬂoﬁdanmﬂhmt t he
reservation conditions nean information necessary for selecting a shared

vehi cl e inclpdinga prasgsser Whichtis capable ploreadipg apd paiting resordgd AByumirers.andimaking
date of , Efgple 'egtg‘ oftfin HR%ard"4n ?ﬁ§ Eﬁt%?dﬁﬁéﬂ?oﬂhe Eﬁgen]\tf %We 1§n OIS h&i"ﬂal Lha

type of % 1°¢ "eans the classiticatlon u |st|n uis
vehi cl edor tsansmtasg derDmdnlber(tm:ﬁre shnﬂcd)vphie}eg?l may b¢ aaus—nwmmtmg, Qxecogta,ctnﬂg' / M) ,

type of wer, transm for inst ance r vvheel
it e, b T e Apedr et AR he P cerminat ad Miltor g e HoGgnbgitin S0¢ 1 he
vehi cl e.cofaeting &E@amtlfeq&?él Rhd caritbéietgetemmwhfbh t&@g@bte of &'ﬁdﬁ\g%hlt akltiRg
vehicle at a port of departure (step 12 In ste i is

det er m mwrctdﬁle{i) numebess, isschags ramenabarés aemn@bée alnonteﬁ inching 16} cfd@p@@ longas
.e., "YES'
glen i t o tlttehreac(l:mg dg\t’lgg Rr&mde?i 1thath8 51931 %ﬁ %h%lﬁ% g{l rgamgggl)r:]fg]rﬁatlgﬁ %ﬁtéh{a&’ g’xete%?

ofrespondi ng share
i's determ ned Whei tht bletred vetncﬂezas/méainhmg\mkdech speadl ptike sigaslf whtchdﬁcnaatwr e
(|. : NO' in step Slzlg‘ the control unjit 11 sends a nessage of

'reser vébq BRNNG S %Ofg@éé areq yehilg 2, isdranpmitizd o thecopispliumy % @flﬁter@rce% and

di spl 3
I'sp aY%Hg,e rdgg e‘é@fé 'Ooaktisp’?{ %; fﬁﬁéa]{/ 3 F%B{n?é&te?l% gf‘e'bohﬂo%ﬁt L‘ﬁhﬁalt't?@A/[f‘

whet her W e vehicle or stop nmaking the
reser vatconverend4t eAncordingly, thlaeonteelenmaZi @n cpnfimeths degteepf Sorséinptidh obthe
corresponcll ng to the above-nentioned step S 13, the control unit 25 of the
shared ™%1 vehicle 2, which has received the signal for confirmng the
reservation fr @o&)&%tlsﬁmrrteé usth & FeRDthé shald eémteQammetda@dnﬂeb%taﬁhldetaﬁ is
currently used by another user by, for instance "the direct use" w thout
maki ng t he reddewatenomfaag Heandthe dDdagieader3d acodaviass fertthe slipmedivebsdled S
15). In step S 15, if it is determned that the shared vehicle 2 is not
used by anot her user (i.e



"NO'" in step S1S), the state of the vehicle is changed so that the
perm ssion for renting the vehicle is only given to the user ID of the user
A3, who wishes to nmake the reservation, anong the user IDs stored in the
storage device 32 (step S 16), and a signal of "reservation OK" is
transmtted to the control station 1 (stqep S 17). Also, in step S 15, ifoit
is determned that the shared vehicle 271s used by another user (i.
"YES" in R 5 servation NG' is transmttedtothe
control gfka?apﬁlelpofgtpe '@fgg@“%? tpﬁgt ot her hand, the control unit 11
receives a si dnelLEID dispRyaimit38idispldda controlrsegesibe siemed\N2hidlé 2/8uchas shar ed
vehicle 2 (step S 19)b and determ nes whether the shared vehicle 2 has been
r et ai nedrf(S§TV§6 Sppgilabler etdeposwﬂablf: »jusingsfon istangs. salpredyaarks pe charaptess at a
vehicl e lﬁ@ﬁ V\Vh%f‘se 1T§§rpbé @(ﬁM@&ijt eSiser frolPthd ts‘i&@ dﬁﬁggﬂare& 9&11 chﬁgte
returns to st and repeats t e above- e al ned process. I'n step
820, i f that t]nesLEBtmﬂpta)rmdt Ithen hefaaydhpkaedxnﬁahﬂ@geasit 1ha@abberfm<hbamgetﬂe (i.

of, the user A3 who wi shes to nake the

"YES" in st p S2 S
reser vatCPBtﬁ jSatg B?Qé@rf“gv’fe}ﬂ@e?éﬂmﬂ‘@ ®Runber of the retai ned shared vehicle
2, and this i Her€ N @A8hsédinttheehBSBMEALIfUE m&hﬂnv&rﬁldnqgmtﬁwxpmeh anhe

above nentioned reservation conditions (step S21 ). a nessage of
"reser vacfpmcm FI&ngd. t Ae shewn in BIG dndpluraity pﬁl@tsr%ls@edéu packing th sharedsent t o

(n POt A B3 o e 8 B RN O

above- mEDtrugibetlsepatiitély assigedad therpoetescoriticlots 10§ disppsatedtieatielot 8Nt al
det er m nat i onTﬁr ocess and t he vehicle use determ nation Ptl)rocess will
t

be
descri bed fur tIReDnythe ymchu%ﬂwgawetw fothe RaF PV OR s36R afikhedots S lgmay-be st |
uhen t NGaiSfiedBeiecRhd KGR s30nd ARERRnh? thfif S8y Bllny &Y Gletodnd!ST N the
smart card 6, the control it 25 of the shared ve e 2 reads the user ID
recor de dlelctlomhgle&mmlplmtdptﬁ thpyelentrommgoétic induatian dypeethdemcwa(vs type, B81 ),

The por AcEvutiostoplint Pg ke oeiRl ParSfhus il §0, "rpeSHues vEck: B ne

whet her tid®hérgiaha) reﬁ’d%rtm: Sighdl Redttfed Veihe Ghiéaita foﬁtatg% usﬁ@rthd\m tal rehdRs 3V @ Use
t he shared vehicle (step S32). In sterp S32, if is determ ned that the
e

rental p@PEi"§§ﬂt§’qu€i’é'§nr?6tfhﬂdeeh°fth/@ﬁa‘t‘ﬁ hélﬁee”ke%d"%: e thelp tagéZm@é
shared %emsglgfed%lt Wwo axaﬁong}@omg% o%hf‘e%%@oa H%oef@r# bid & aLfr’E'intEk G5
I1f it 1s at th

12 term nat step eter renta
per m ssisop ofigde sfhemd \ghw@rﬁ axshohve in§EG 3yl the alhtesnatfor mgé!6tmay shdisprded/athi cl e

. YES! i S32 th I th hi I 2
1 snsm EY RO BPEEPLAHAL g artdiBicla A Sofodtity B “Sitay e aferdd
t he corwgmu@@t(lapmdﬁemnﬁeoaéra{ma Bg communi cation antenna 21 (step 833).

Next, when the control unit 25 of the shared vehicle 2, the use of which
has been requédtoed msehanem used fonsscagnipmg the pastiontaf thepor{erdhe japvwheretthe user

t he contyg Sba Wkidle %Jls ngkg@fg [Sﬁ)gp{,{,ﬁh t&ihetib%g 2, ragtga'tr%}( bORe ﬁémlsmeﬁg;y

mast er usi ng ser e user confirns
t her e i sleatrorun {crlbd;qrremedn (ETC cdysteusach Iiwlttohelet;smn msarfsplsﬁ’g&) global positioning

system (GPS) may also be utilized.

Next, a vehicle lending operation in the vehicle use shared system in which a vehicle
managing device according to the embodiment of the present invention is employed will be
explained with reference to the drawings.

First, the overall flow of the processes in the vehicle use shared system will be
explained using a flowchart shown in FIG. 4.

When the user A3 makes a reservation of the shared vehicle 3, the user A3 accesses to
the control station 1 using the portable terminal 4 via the communication network 7, such as the
Internet, to carry out a procedure for the reservation process (step S1).  If a right to use the
shared vehicle 2 is secured, the user actually goes to the port where the shared vehicle 2 is

parked, and presents his user ID by holding the smart card 6 to the antenna for card 23 of the



In step S35, if it is confirned that there is a non-returned vehicle used
by the user (i.e., "YES" in step S35), the control unit 11 of the control
station 1 transmits a nmessage to the shared vehicle 2 asking for the user
to return the non-returned vehicle (step S36). Also, the control unit 25 of
t he shared vehicle 2, which has recelveq)the message asking for the user to
return the non- returned vehicle fromthe control unit 11 of the control

station sljfareﬁjk'ec‘fﬂl:l%ﬁsto%v eagg&ﬁg&gwggwéggsgr@?} ay unit 28 indicating

"boardi ng process is a step S37). Wien it is
confirned thatAlI;d)e“omébasemre:mafuherrmﬁuieheherma&dglehncgcﬂ withdut intukinpehi cl e and
cl osed t he dqor éste p S38), the door t he veh| cle is | ocked (step S39),
and t he 'FSREHAEGR: BRHTCSHVARY PRIRSS 6N otf )é§/"‘i’}rﬂ"‘f“ &uf bY fhgreqptolstgtionsh edn s40)

to ter msﬁ@htaﬁcats@ethyaker%@cﬂﬁgaealto er%ﬂsﬁheré theSh&rRd Fficle s bme@uagiﬁ)r% , 0

it is determned that there’is no vehicle not returned S

"NO' i nhistuspr 535y holtdmg the hingit eanddhsterthearitenmadondard gaof thqs ahyehicle 2ithe ufsear
control ,unit 11 retrieves the reservation master 17 using the received user
ID of tASEEE Wt ep S41 ) in order to confirm whether there is a

reservati on magignle Lt pisseiits BI3 s iR shdredeBhicles detéfindsSEihes&l1es t o use
(step $42). In step $42, if the reservation made by the user on the shared

vehi cl eaBowerbaqgsssrto fiagsvahicle aae egriey ovisvehiclptontat prAcessyomenicating@ith the

3';“e£) ﬁgga%{olg&lggq t§ e%drtﬁég{}}\g@lé Wﬁ\e%ﬁé}f' rmati on neans 101 in the control

erm nes et her e user has made a reservation for another
shar ed vehi cl #h& vélstle perBdlProcesninsiudps 84éthIBﬁ‘entﬁl desertiatadbmproeesst(bap S2he user

has nmade, a.r.eservati on . for, anot her share (j.e., "YES'.in ste
s43), t Rbchdpmaimdy armied out by the spntrel statiop 2Sl ena‘f %V%*Bi(ﬂ‘FPB‘T dq}mmqﬁpn&ra@,sg

t he ot hag gf[gr@ﬂ,cmglhﬁjrﬂygarggdmmé bré£odiMabispie. has been nmade to cancel
t he reservatlon (step S44). The control unit 25 of the other shared vehicle

2 to which t hbn heemebadimemsnthevehinle rertgldojerminntion prodsenistepSdd instndey at he
control p%@ésts f&xlco%fﬂntnri}]eg e ﬂgerr(ib a§§i§x§édot alusgraaﬁd fie cgr%ol%mt 25 of the shared

vehicle 2, when the user A3 or B5 makes access to the shared vehicle 2 using the smart card 6,
reads the user ID recorded in the smart card 6 by means of the card reader 24 in order to
determine whether the access to the vehicle 2 can be permitted to the user.  Also, the control
unit 25 makes an inquiry of the user ID to the control station [ via the communication device 22
and the communication antenna 21.

The control unit 11 of the control station 1, on the other hand, when an inquiry of the
user ID from the shared vehicle 2 the user wishes to use is received, retrieves the reservation
master 17 using the received user ID to confirm the reservation on the shared vehicle 2 made by
the user. If the reservation on the shared vehicle 2 made by the user is not confirmed, the
control unit 11 orders a cancellation of the usér ID, which is set to make the reservation, to the
vehicle on which the reservation was made by the user.  Also, if the cancellation of the
reservation on the vehicle made by the user is confirmed, the control unit 1 sends a PIN, which is
set for the user, to the shared vehicle 2 the user wishes to use as a rental permission.

If the access to the vehicle is given, the user inputs the PIN assigned to the user via the
operation unit 29 of the shared vehicle 2, and the shared vehicle 2 carries out a vehicle use
determination step (step S3). In this embodiment, the vehicle use determination process is a
process for confirming the PIN given to the user. When the user A3 or BS inputs the PIN
through the operation unit 29, the control unit 25 of the shared vehicle 2 determines whether the
input PIN matches with the PIN which was given to the user A3 or BS in advance and sent from

the control station 1. If it is determined that the two PINs match with each other, the control



13 initialization process to elimnate the user |ID of the user which has
been stored in the storage device 32 in order to cancel the reservation
setting made by the use (step S45). The vehicle rental control nmeans 102 in
the control unit 11, when a signal of indicating the conpletion of
reservation cancellation is received fromthe shared vehicle 2 on which the
reservati on was nmade by the user (stepl846) and the cancellation of the
reservation is confirned, renews the reservation master 17 and transmts a
Pl N assingrd$dofithe shaeeduiesbicle 3 ontputsarrignalifor phimeittingztartieg ihsenging shths main use as

The. PodmUarrR ! BebRE-EaL PSR PRLSG R MR R Y Bttt ™

r equestiRthgtthe KGEswischGUbiutiliReltheiveRicle 2.YES" in step S42), or if it is
confirmed that the user has not nade a reservation on anot her shared

vehi cl e 2 i n Whespthgaser( to vehom thepermigsign iusshg shapedaveBiclice sgippiosadgsult of
Step Sfe Hiicib Ml Wlchnfhalion bdlek ARY 1) veARA e Hierh hali pfoBBL! Qmgilted i 7
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In step S12, if it is determined that there is no available vehicle at the port of departure

(i.e., “NO” in step S12), the control unit 11 sends a message of “reservation NG (no good)” to
the user A3 via the portable terminal 4, and displays a reservation waiting confirmation screen to
ask the user A3 whether he wishes to wait for an available vehicle or stop making the reservation
and terminates the reservation process (step S14).

Also, corresponding to the above-mentioned step S13, the control unit 25 of the shared
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monitor display unit 28 is turned off (step S40) to terminate the vehicle rental process.

In step S35, on the other hand, if it is determined that there is no vehicle not returned by
the user (i.e., “NO” in step S35), the vehicle reservation confirmation means 101 in the control
unit 11 retrieves the reservation master 17 using the received user ID of the user (step S41) in
order to confirm whether there is a reservation made by the user on the shared vehicle 2 the user
wishes to use (step S42).

In step S42, if the reservation made by the user on the shared vehicle 2 the user has
requested to use is not confirmed (i.e., “NO” in step S42), the vehicle reservation confirmation
means 101 in the control unit 11 determines whether the user has made a reservation for another
shared vehicle 2 (step S43).

In step S43, if it is determined that the user has made a reservation for another shared
vehicle 2 (i.e., “YES” in step S43), the vehicle rental control means 102 in the control unit 11
orders the other shared vehicle 2 on which the reservation has been made to cancel the
reservation (step S44).

The control unit 25 of the other shared vehicle 2 to which the cancellation of the

reservation has been ordered by the control unit [1 of the control station 1 carries out an
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PHL' y #1094 Q)so, it spepl SAZHRL th reservatlon made by the user on the shared vehlcle 2 the user
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not made a reservation on another shared vehxcle 2 in step S43 (i.e., “NO” in step S43), the
process proceeds to step S47 and the vehicle rental control means 102 in the control unit 11
transmits a PIN assigned to the user as a rental permiss'ion signal to the shared vehicle 2 the user
wishes to use. '

Note that although the PIN assigned to the user is transmitted as a rental permission
signal to the shared vehicle 2 the user wishes to use for the first time if the reservation on the
shared vehicle 2 made by the user is confirmed (i.e., “YES” in step S42) in the above-mentioned
step S42, it is possible to set a PIN for the shared vehicle 2 when the reservation is made. In
this manner, the rental process may be smoothly carried out when the user uses the shared
vehicle 2 to which the reservation has been made by the user since both the user ID of the user
and the PIN are available at the shared vehicle side.

Also, in step S33, the control unit 25 of the shared vehicle 2 which transmitted the user
ID and the vehicle number to the control station 1 via the communication device 22 and the
communication antenna 21, unlocks the door of the shared vehicle 2 after the user ID and the
vehicle number are transmitted to the control station 1 in order to allow the user to access into
the vehicle (step S48).

Then, it is determined if the PIN of the user, which corresponds to the user ID input by
the user using the smart card 6 in step S31, is stored in the storage device 32 (step S49).

In step S49, if it is determined that the PIN of the user is not stored in the storage device
32 (i.e., “NO” in step S49), the PIN of the user is received from the control unit 11 of the control
station 1 via the communication device 22 and the communication antenna 21 (step S50).

After the door lock of the shared vehicle 2 is unlocked, the user who has been allowed
to access into the vehicle is asked to input the PIN assigned to the user through the operation unit
29 provided with the shared vehicle 2 (step S51).

Also, in step S49, if it is determined that the PIN of the user is stored in the storage
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step S52), a message, such as “a wrong PIN”, is displayed for the user on the monitor display

unit 28 (step S53), and the process returns to step S51 to repeat the above-explained operation.

In step S52, if it is determined that the PIN input by the user is correct (i.e., “YES” in
step S52), on the other hand, the control unit 25 of the s:hared vehicle 2 outputs a signal
indicating engine start permission to the main power source control mechanism 27 so that the
shared vehicle 2 enters into a movable state (step S54), and terminates the vehicle rental process.

Next, the above-mentioned vehicle return process will be described further in detail
using the flowchart shown in FIG. 7.

The control unit 25 of the shared vehicle 2, when the return button 31 is pushed or
activated (step S61), determines if the returning position confirmation is working (i.e., if the
parking detection by the antenna for tag 36 and the ID tag reader 37 is turned ON) (step S62) in
order to determine whether the shared vehicle 2 has arrived at, in this case, the lot 51 of the port
51 at the place of destination, and waits for the vehicle 2 to arrive at the lot 51 of the port 50 and
the returning position confirmation becomes normal (i.e., waits for the detection of the ID tag
52) (i.e., “NO” in step S62).

In step S62, when the shared vehicle 2 arrives at the lot 51 of the port 50 and the
detection of the ID tag 52 becomes possible, the parking detection operation using the antenna
for tag 36 and the ID tag reader 37 is turned ON and the returning position confirmation becomes
normal (i.e., “YES” in step S62). At this time, the control unit 25 of the shared vehicle 2
obtains information, such as time or return, speed pulse counter value, and an amount of
remaining fuel, and resets the shared vehicle 2 to return to its initial state (step S63).

After this, if it is confirmed that the user A3 or BS who has used the shared vehicle 2
opens the door to get off the vehicle and closes the door (step S64), the door of the vehicle 2 is
locked (step S65).

Then, the control unit 25 of the shared vehicle 2 transmits the return information

together with the user ID of the user and the vehicle number to the control station 1 via the
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As explained above, according to the vehicle managing device of the embodiment of the
present invention, since the door of the shared vehicle 2 is unlocked by the processes carried out
by the shared vehicle 2 side if the user ID is confirmed via the smart card 6 owned by the user,
not only is the advantage obtained for a user in that the user can have a quick access into the
vehicle by avoiding, for instance, rain, but also the problem associated with this type of system is
solved, from the viewpoint of lending vehicles, that when a user uses a vehicle other than the one
which has been reserved by the user, for instance, the reservation on the vehicle is not cancelled
and the vehicle cannot be utilized due to the unnecessary reservation information. Accordingly,
an excellent effect in which shared vehicles are maintained to be in a usable state all the time can
be obtained according to the present invention.

Having thus described several exemplary embodiments of the invention, it will be
apparent that various alterations, modifications, and improvements will readily occur to those
skilled in the art. Such alterations, modifications, and improvements, though not expressly
described above, are nonetheless intended and implied to be within the spirit and scope of the

invention. Accordingly, the invention is limited and defined only by the following claims and

equivalents thereto.
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number registered on an identification terminal owned by said user at said shared vehicle side,
said vehicle managing device, comprising:

a reservation information storage unit which stores vehicle reservation information of
said user so as to relate to said identification number of said user;

a vehicle reservation confirmation unit which confirms a presence of a reservation made
by said user on a vehicle said user wishes to use by retrieving said reservation information
storage unit using said identification number of said user transmitted from said vehicle said user
wishes to use; and

a vehicle rental control unit which, if it is determined that said user has made a
reservation on another vehicle, as a result of a confirmation process carried out by said vehicle
reservation confirmation unit, cancels the reservation made by said user and instructs rental

permission to said vehicle said user wishes to use.

2. A vehicle managing device according to claim 1, wherein
said vehicle rental control unit, if it is determined that said user has not made a
reservation on another vehicle, as a result of the confirmation process carried out by said vehicle

reservation confirmation unit, instructs rental permission to said vehicle said user wishes to use.

3. A vehicle managing device according to claim 1, wherein
said vehicle rental control unit, if it is determined that said user has not returned a
vehicle said user previously used, instructs no rental permission to said vehicle said user wishes

to use.



