;-e3e>6T>" 0O+ SHARED VEH CLE DI STRI BUTI ON | @ TRUCTI ON APPARATUS AND VEHI CLE
. RESERVATI ON CONTROL APPARATUS Fiel d of th venti on BACKGROUND OF THE
| NVENTI ON The pres nrelates t rEhar ed vehicle distribution
i'nstruction apparaﬂm@ mg%@@m%@a shar ed; vehic systemin which a shared
vehi cl e parked in gionis lent to a user, which instructs the
novenment of shared veh®P®s bet ween parking regions, and a vehicle

reservation control apparatus which controls usage reservations made by

users for shared vehicles parked in the parking region. Description of the
Rel ated At SHVERDIAIGLE DISIRBUHON RS CRDCEION AP RERATHS AW oby

shared vehicle parked in a parking region called a port is rented to a
user. In such a syst\dohlIFHARESGERSH T2 CONT Ry adPARAPOrt s whi ch have an
excess nunber of shared vehicles to ports with a shortage of shared
vehi cl es by personnel attending the port, thereby preventing the occurrence
of there belﬂm M\ﬂu”i cient vehicles to satisfy the usage requests from

users. lmm , the WE@R@W@'@?T@I@WMP@W gi¢d such that the
conve

e user 1s Inproved, ports are used effectively (for
exanpl e, refer to patent reference 1 ). Furthernore, in such a shared

vehi cl e system users can nove freely between a plurality of ports at
geograph[_L @ separated | ocations using a shared vehicle, and ports for
par ki ng 'Sh ﬁﬂﬁh%EWF@Wgé must therefore be established in various |ocations.
2 ConsequentLﬁ such neasures as Iea5|ng portion of a standard tinme based
par ki ng gar agbhc presengingsplian retpdesrte §shye vgimalmdrfgllfua@n|1mqnydcuam@pmatm this
as a port, are enployed. Mreover) there are shared vehicle systens whereby
a shar ediseéln ¢ blmrghvdiede systan powhichfasharest apfptle parksd ieapadtingregionder who has
made a reservation. In such a system generally when there is an enpty

vehi cl e [¢autoanpty whidr iastrucedthe veimdnt dfTehfied vehicles bdtwedrepdikmgatgianghar ed
vehicle currently in use is due to end by the tine requested in the

reservatdnan Ve e ke TREEh QurbhSHpdsRlis wRiche¥iHIAG8sE RIENYASAORadEsle

users for shared vehicles parked in the parking region.

Description of the Related Art

Conventionally, there are shared vehicle systems whereby a shared vehicle parked
in a parking region called a port is rented to a user. In such a system, shared vehicles are
moved from ports which have an excess number of shared vehicles to ports with a
shortage of shared vehicles by personnel attending the port, thereby preventing the
occurrence of there being insufficient vehicles to satisfy the usage requests from users.
Accordingly, the shared vehicles can be parked such that the convenience for the user is
improved, and ports are used effectively (for example, refer to patent reference 1).

Furthermore, in such a shared vehicle system, users can move freely between a
plurality of ports at geographically separated locations using a shared vehicle, and ports

for parking shared vehicles must therefore be established in various locations.



by a user is accepted, and the usage schedul e of the shared vehicle is set.
. [ Patent Reference 1 ] Japanese Unexanm ned Patent Application, First
Publ i cati on No. 200l -60294. However, in such a conventional system

al t hough shared vehicles can be novedf rom ports which have an excess
nunber of shared vehicles to ports with a shortage of shared vehicles, in
cases ng{e thelscheduled shaqed.vehic.e cgnqot Qg.seéu%ﬁd ue to

mechani Cal"SPRENY-SUCh Breadyres ) [gasinga paftion, alastanareetime Dasedngr) Bk B¥PES-cannot
be secured because the shared vehicle fails to return to the port on tine
due to tPaerRMeisengrsstvedmaking fagility.rad ugpg fivs asasrost wFretBplend. ci r cunst ances
of a user nean that a shared vehicle is not taken fromthe port on schedul e
and is |eft pdoideederi thetchae ploared Vveade mgptanms wvhaelsy beiang! vahnde patiedines in the
port than it can hold, a specific adm nistration nethod which determ nes

whi ch Sl’pﬂhed)r‘é%lh{iﬂe?i% réfeditah fier Why @ds b YhEGRigHrt to which port to
obtain the optinmal distribution of vehicles, despite there being disparity

between the agtyala E%Eg?ﬁrgeﬁérag?@@@ﬁjtll\éﬁ&is%h %ﬁgﬁa\}‘elﬁﬁﬁle i e‘?xﬁﬁ? sRdred he

plurality of ports, "has not y een di scl os Furthernore, 1 n such a

system there.is _a problemth if. shared vehicle. resery by a user
ae not bl s el St e bR et PR S A i R T ¥R e, vt ous
user or because of traffic con%estion or when an fault of some kind is
found witPF ERESITHP o TRSFVAYQY TRaUSS] madg By theMisernt Bew pRageEipbEt o8 ar ed
vehi cl es which are actually available for use is reduced, and there is a
possi bi [bytayusehig@aceapied, andifhsdisege spbodudy efshe gharrstvebicle &rsei-ed out on schedul e.
SUMVARY OF THE | NVENTI ON The present invention takes the above probl ens

i nt o comBatdwrRetférence Wi t h an obj ect of providing a shared vehicle
distribution instruction apparatus which instructs the novenent of shared
vehi cl es bet vgemegolU hax aap pedopatéra tAglplicat mngFiast Pabiickien Nes @09 Bb029%. cont r o
apparatus which controls the usage reservation of shared vehicles in

accordance WHdwevBE imwianed coaberitiablegsiphhgiRgh ayaed abli€ef 8dn bis@ovddn or der
to solve the above problens, a shared vehicle distribution instruction

appar at o AEGAJhiA hife fh Lick S ARRESE tflfed IRICINEPLAORihS oshrgd vehi cle

di stribution instruction apparatus in a sha icle systemin
\Sgir Eg ds ?ﬁarrgchéég]r?g:e%gg ?aes(ge:; %er%ﬁ@??cglggﬂg r%heacrjedv\%r}]lgcﬁ;elt cean%o{. Bk ée@gre% %Q% ment s)
mechanical failure, for example, or in cases where a shared vehicle cannot be secured
because the shared vehicle fails to return to the port on time due to traffic congestion or
the like, or in cases where the circumstances of a user mean that a shared vehicle is not
taken from the port on schedule and is left parked in the port leading to there being more
vehicles in the port than it can hold, a specific administration method which determines
which shared vehicles should be moved from which port to which port to obtain the
optimal distribution of vehicles, despite there being disparity between the actual number
of shared vehicles parked in each of the plurality of ports, has not yet been disclosed.
Furthermore, in such a system, there is a problem that if the shared vehicle
reserved by a user has not been returned to the port due to the circumstances of the

previous user or because of traffic congestion, or when an fault of some kind is found with

the shared vehicle itself, for example, the number of shared vehicles which are actually



port 50 in the enbodi nents) are adm nistered and the shared vehicles are

|l ent to users, issues instructions for the novenent of the shared vehicles
between a plurality of the parking regions in order to maintain a suitable
nunmber of shared vehicles readied at the plurality of parking regions which
exi st at different geographical |ocations, conprising: an eval uation val ue
cal cul ati on Y corresponding to steps, S 11 tqQ S.18 in, the enbodi nents,
for exanpta) ag{&rfpbhseeléfw‘ﬁ?fgén@ Hecrwmsglﬂ'%s&@é%?w@wﬂea# \FoifileSIcaeneyr ¢ he
nunber of shared vehicles | acking for each parking region after a

pr edet er ht naded cneobsehedulen t he nmovenent records of the shared vehicles,
and calculates a first evaluation value (for exanple the excess vehicle
nunber eval uati on val ue Ev-excess in the enbodi nments) corresponding to the
estimated nunber of excess shared vehicles and cal cul ates a second

eval uation val ue {for examiaMERVINKITAG (K&NEGTRONUNDer eval uation val ue

Ev-lack in the enbodi nents) corresponding to the nunber of shared vehicles

tacki ng; gggp?esxrg%&én? daw(%?ﬁ{atabbnesyogfém[,‘todc% Wg]lﬁ@ra iGRIRRA &gwg to

steps S21 to he e €termn
novenent source parking re n novement tar tKkin egion for the
shar ed VBEP’(‘?I"@ %@’B‘r%ﬂv hﬁ‘g 8is &utlaﬁglsgggtwp@g%t a‘f’%“S fﬁﬂﬁg(é and i ssues
a vehicle nmovenment instruction to nove the shared vehicle fron1the novemnent
sour ce pHIKFHENTEGheRd vehiclsa berrerBorts ARRrQEtate %ratdifg sl BACTVaYPMa shar ed
vehicle distribution instruction apparatus having the above construction,

t he eval eettiocdappeattue whidhogintroisahe ahage osemstiomaf sheradrvehrplastie rcasfdapre ess
shared vehicles or nunber of shared vehicles | acking after a predeterm ned
tinme forwihche pankérng shaed ochicley alailableSot dye. nunber of parked shared
vehi cl es using the nunber of excess shared vehicles and the nunber of

shared vehi cl Bfoldactsisofie tROEbARIEHIGHE S shiRd depicRediatibigsemsirddioaf vehicle
novenent for each parking region as a nunerical value called an eval uation

val ue. My ReME! ad-BRIIYER £i8t 5@?5&@%6 1'1610§ﬁtirqug h QR EeVéQe ARG UTones the

novenent source parking regio t he novenent target parking region based

on the c ﬁ‘ t%%%%g%%ﬂs%&&l? V&lla}’{a%sveh clpee%kﬁg%efn%ltuc”gﬂérg(? «%mcq%yqlremam of

shared v ween par i'ng regions appropri ng into

d t t.h f i
SO on " Sl e ?@*ﬁ%ﬁﬂh&&ﬁ%zﬁvgﬁﬁﬂﬂzﬁdfwﬂtﬁm@ﬁ& o TR F s et B BaPl Y o

second aspect . of
port 50 in the embodiments) are administered and the shared vehicles are lent to users,

issues instructions for the movement of the shared vehicles between a plurality of the
parking regions in order to maintain a suitable number of shared vehicles readied at the
plurality of parking regions which exist at different geographical locations, comprising: an
evaluation value calculation device (corresponding to s'teps S11 to S18in the
embodiments, for example) which estimates the number of excess shared vehicles or the
number of shared vehicles lacking for each parking region after a predetermined time
based on the movement records of the shared vehicles, and calculates a first evaluation
value (for example the excess vehicle number evaluation value Evy.excess in the
embodiments) corresponding to the estimated number of excess shared vehicles and
calculates a second evaluation value (for example the lacking vehicle number evaluation

value Ev.j5ci in the embodiments) corresponding to the number of shared vehicles lacking;



the invention is a shared vehicle distribution instruction apparatus
according to the first aspect, wherein the vehicle novenent instruction
devi ce deens the parking region estinated to have the nost sufficient
nunber of the shared vehicles based on,the first and second eval uation
val ues, the novenment source parking region for the shared vehicles, and
deens the parking region_estinatgd,to be nos ,Iackinqﬁgn Qgﬁ.sﬂgred

vehi ¢l e ERICEMPKENe it iBHrUSHAN SREENGORERODANE EhSER Uues'® XHe" Svenent
target parking region for the shared vehicles. In a shared vehicle

di st ri butriondimerss, foceaormie)pphichdeisrmineha mazenprseuree patkingcesion and e vehi cl e
nmovenment instruction device appropriately eval uates the degree of need for
vehi cl e wovemntargd peddhy pgido fogtheapared vildtledbassl dnhtee first abd sevdndecond

eval uation val ues cal cul ated by the eval uati on val ue cal cul ati on devi ce.

Ther ef or&atBBoSREhbEIS, DU iRAEKE DEhiEIE HRBHeMTnSuRBR @ ot @ RS hARBREIEERI Ng a
| ack of shared vehicles after a predetermned tine as the novenent source

par ki ng i j . i i i r to be

Bopr oncr o (ina@ect 08k ShR T R ERTLAEISAPRER" {7 2s (e
novenent target parKi region,.call be prevented..A shared vehicl.e

G str i but | onth b oOe Sl nsue o Bimsratl Bavih PR SR bR B
invention is a shared vehicle distribution instruction apparatus according
to the ¢ sralytion riugrcalcniationdsrige astipetes thanepasiPienessy eliired velpeetfent
instruction device gives priority to the parking regions where personnel
who can nvowesr o hdhagidaveditlssdhlohgaflteireredesaringrrsdimm e caet parkige tégomovenent
source parking region. In a shared vehicle distribution instruction

appar at usalwateh tHelmeinddeo v € parkad thaveat vehivlestismgtbey eunabdr adfexsdsasleded/ehi cl es can
be conpleted in a shorter time by setting parking regions where personnel
are st atveRREM aWl theGRIn BB VE sitarédadhidesV@EUif¢, Qnd AR dIa R BleYde@feel TR cEBYIGMENT
source parking region, preferentially over those parking regions which take

| onger 147 \BR¥R nshRhRd: YGERLO FRLRETEHUSEaPERSREAGH vAGE Il e RLQtght 11
specially to nove the shared vehicles. A shared vehicle distribution

et 0 - . . ¢ ; ; .

shar e VY, RSS2 i AL Ot B R B ASPRLRhea RERWEM 00 LonTe e
t i n whi ch. shared hi cl f l. h d hicle 2 inp.th

evbod nene s PRRiRIAERR a8 M e R lares BRuTe SRl Pegefihfehe

enbodinents%.are adnini%tered and t he sharggg%ehicles are lent to users,

i ssues ICHAILFHRT YOS greby ARstiGURGA MYEMER ared yelislss bplaeen gpiidien a

plurality of the parking regions in order- to
régions while appropriately taking into consideration the degree of need for vehicle

movement in each parking region.

A shared vehicle distribution instruction apparatus according to a second aspect of
the invention is a shared vehicle distribution instruction apparatus according to the first
aspect, wherein the vehicle movement instruction device deems the parking region
estimated to have the most sufficient number of the shared vehicles based on the first and
second evaluation values, the movement source parking region for the shared vehicles,
and deems the parking region estimated to be most lacking in the shared vehicles based on
the first and second evaluation values, the movement target parking region for the shared

vehicles.



6 maintain a suitable nunber of parked cars for the shared vehicles readi ed
at the plurality of parking regions which exist at different geographical

| ocations, conprising: an eval uation val ue cal cul ati on device
(corresponding to steps S61 to S69 in the enbodi nents, for exanple) which
sets for each parking region for the nunber of the parked cars, a first

t hreshol d val ye amle. t.he. rm.nation. mpioymthreshold in the
enbodi nment s) %n%jiglﬁ:ag%q ﬁ%lggldgsﬁégrmlloﬁﬁsﬁ UM PP %Ll”g}ghe\/"\a}%cé‘f%%rn&(r)?cnﬁf%t

vehi cl e ve t is necessary, and a second, threshol al ue (for _exanple
the det el RAEI RO IR RN AH1SF APR QPG canE) %ﬁﬁ%}‘egrwé&w% an upper
limt for determ ning whether or not vehicle novenent is necessary; and a
vehi cl e HvEmamvemgst mpeech parkoevicgien passdoashofic aed sesord eysduagpn valoes0 i n

t he enbodi nents, for exanple) which determ nes a novement source parKking
regi on acdcdatodbenienéval aatigetvajparckicalgtisiedévice. fUrerdfbie thh sl ofgfaridhg based on
t he eval uated val ues, and issues a vehicle novenent instruction to nove the

shared vefRidhs &vHi&iPapPeheoBRVHIRALLELHILR dF3hdrbdJeHiggd Sffertaredigermmeanment
target parking region. In a shared vehicle distribution instruction

apparatu | et I cul ation
devi ce e@ﬁ@%&;#ﬁg@@ﬁﬁ%‘gﬁ g@@%‘r&#ﬁ lgﬁ)’s ngtrtgtgse{%ﬁ %{ﬁ}gg@ﬂ %’e%é}dﬁ? ﬁgﬁéft} rst and
second th%glhtolb% val ueﬁ., and cal CE| at.%s h@ﬁ: dzﬁ%r ee@ft neceiﬁi ty gf vehicl e
movenent “RR5P QAEHPBEPRT NG 2P SYFEH O LY AN TS LT § RISTSCERIMFR ™SS Kfal uat i on
val ue, and noreover the vehicle npvenent instruction device determnes the
shared vERVEPENIBETRASKING SEHiIRL BAPK PIFYCHMEYi on and novenent target parking
regi on based on the cal cul ated eval uation values. As a result, the novenent
of shared vehAshagdpyshigtedisiphpkomgstregionnsparatys Becordisg fue thérd agpdct ef
appropriately taking into consideration the degree of need for vehicle
novenent thenneathn poa fiangl vebidlodistridusdaimsttusteni apbaratisstedrbingitotheifmstt r uct i on
apparatus according to a fifth aspect of the invention is a shared vehicle

di st ri buidpest drnisd sedciid aspeatp phe@inihe aeltokedhagnicat inbeudtiovrdebice givaspect ,
wherein the vehicle novenent instruction device deens the parking region

gﬁt ?rhgi NBEbrit) th8NeHatillBg PSS EnsSMicé pdrEdtne WD 8En Abvd R shired eehiviehhel es based
stationed when setting the movement source parking region.

In a shared vehicle distribution instruction apparatus with the above construction,
the movement of shared vehicles can be completed in a shorter time by setting parking
regions where personnel are stationed who can move a shared vehicle immediately as the
movement source parking region, preferentially over those parking regions which take
longer to move shared vehicles because personnel need to be brought in specially to move
the shared vehicles.

A shared vehicle distribution instruction apparatus according to a fourth aspect of
the invention is a shared vehicle distribution instruction apparatus which in a shared
vehicle system in which shared vehicles (for example shared vehicle 2 in the
embodiments) parked in a parking region (for example port 50 in the embodiments) are

administered and the shared vehicles are lent to users, issues instructions for the

movement of the shared vehicles between a plurality of the parking regions in order to



eval uation val ue the novenent source parking region for the shared
vehi cl es, and deens the parking region determned to be nost lacking in the
shared vehicl es based on the eval uation val ue the novenent target parking
region for the shared vehicles. In a ghared vehicle distribution
instruction apparatus wth the above construction) the vehicle novenent

i nstructian device jnstructs the nov nt .of shared vehicles froma parking
regi on det'BPH Eh%‘ﬂmpk TRRST P i%arl;:%ds(far %E’ffn?l?ecsihéﬁfj Vﬁﬁ‘ﬁ%érr eacﬁifedtqtﬁée RIS oG
vehicles to a parking region determned to be nost |lacking in shared
vehi cl e Paedistiregipns M s phdidigreay aragaanhinal {papURns, JUNRIiSFEs ANt
instructions can be issued to appropriately nove shared vehicl es between
t he par kivalgatie@gidnscailanhveet(bergpeatesto staped@ofl oo S6&hitbke novenent. A
shared vehicle distribution instruction apparatus according to a sixth
aspect Qhdolammé iy, g6t dx@mpley vehiehaiL@r vaRi gahiendiagidn aktHeinibasbf thet i on
apparatus according to the fourth aspect, wherein the vehicle novenent
i nstructj i . f i olal 3 fy:the
a%dq:gysf ﬁfﬁ } %%&r@sho&gﬁ%&{/}gﬁpﬁémfg@thé %Qﬂeﬂﬂllnfa%%&*ﬂﬁm’aHﬁﬂgésagl ihne

par ked cars, [ thre or exanpl e the vehi uction

t hreshol d in, the enbodi nent i ndi cat i a lower |limt for defermning

whet her (5 ARt GefTE P ABEL F o el P a i st b e ool @ val ve
(for exanple the vehicle %ddithﬁﬂ théqgho}d %n t he enbo inents? i ndi cating
an upperMIYEMeNt BEECHEA ¥ A FEOhBETaeld yplug Stor gEHPRIEdD AR s possi bl e;
deens the parking region which of the parking regions where the nunber of
par ked @a%xgméxbré@déolg i theigmbgdinkangsy tesliepting lap eipagid imit fergleter@yingr e

determ ned to be possible to deduct shared vehicles, is the nost sufficient
i n shar edhettehioc hetsvebmdraiovamarit & ecedsayt krha vetlicle snovementimosteurtion dewvige ce
parking region for the shared vehicles; and deens the parking regi on which
of the peadrkdspendiggioanps\Bene SO theewbdiafenpardtedatpley whikhldewsmindian t he
fourth threshold value and it is therefore 8 determned to be possible to

add shamed eMRRAl §dulse pakiting REidORd d A6t k& hanes: delingbedeRased on the
eval uation values, tile novenent target parﬁlng region for the shared

vehi cl egepikit Bis&G 8 eVARAES SaidisShid Q%eéqggiqﬁ%ﬁw&ﬁ ir%HH@tricﬂ“élst\?eVi ng the

above construction. the evaluation va cul ati on devi ce eval uates

approprizat &l y. t.he. f vehicl e v nt | r ki ng

regi on Qﬁgﬁﬁxﬁﬁnﬁﬁ%§?§§§?9%8%§§%%3%%C%ﬁ?%g 5F§89a ugé?mﬁﬁgﬁfﬁ8£€ehicle
novenment i, nstruction device eval uates the nunber of parked shared vehicles
based oR®¥4 1€1% and fourth threshol d val ues. Hence the setting of

par ki ng regi ons which | ook to he apProaching a lack of shared vehicles as
t he novenent syl whtdg Hgiribatienmsirugioniappargws iange de PV CHRFIuEEPBNs
whi ch | ook to be approaching an excess nunber of shared vehicles as the
novenenthe evelpatiop spike Ay cwlalifrodevicsre vluatss theamindigr of parked shared vehicles

using the first and second threshold values, and calculates the degree of necessity of

vehicle movement for each parking region as a numerical value called an evaluation value,

and moreover the vehicle movement instruction device determines the shared vehicle

movement source parking region and movement target parking region based on the

calculated evaluation values. As aresult, the movement of shared vehicles between

parking regions can be instructed while appropriately taking into consideration the degree

of need for vehicle movement in each parking region.

A shared vehicle distribution instruction apparatus according to a fifth aspect of

the invention is a shared vehicle distribution instruction apparatus according to the fourth



A shared vehicle distribution instruction apparatus according to a seventh
aspect of the invention is a shared vehicle distribution instruction
apparatus according to the fourth aspect or the sixth aspect, wherein the
vehi cl e novenent instruction device giyes priority to the parking regions
where personnel (for exanple personnel 8) who can nove the shared vehicles
are stationed when setting the novenent, source parking region. In a shared
vehi cl e APSErVhRIEINShE YidelE (RAEBRNEHPHRICHP NS ViFS feerehe BYHHECB#8E r ucti on, t he
movenment of shared vehicles can be conpleted in a shorter tinme by setting
par ki ng deteginores totheyethperasopufériear runshenof testawh oeltialys hasgd oa thhar ed vehicl e
i medi ately as the novenent source parking region, preferentially over

t hose pawvkiuagorn eguotie ménettent sdtecd saakiap régomtar ehestharedd eliehiscareisdebmsause
personnel need to be brought in specially to nove the shared vehicles. A

vehi cl e (rep&kMRirk§18n GeREh MNed AP PRFREUSCIRSERN HE BthrdPOvadicl & @RENoRReCt of the
invention I1s a vehicle reservati on control appar at us conprising a

reservatj 1,11 i i - i 1 01to S 108
[ the: GERaATkALE B AheleL S ppk Bl SRR O ABFIERTE 5 Ons 11 om
users and adqini%ters h?&ﬁfisbrlbulion of vehichs qgﬁ which i.s used in
a shared vehi BRSNS VEMC{FHTIHOPURIESEYFLPR APRASHFE MAD thedioXg PRSI H% ki ng
region to the user who has nade the usage reservation, conprising: which

| ends sKA§ ¥eh /e MAEBSNHAFKEON dericy HISKHHE tednp wimnany ot fhergiswhiclissTdag made
the usage reservation, conprising: a shared vehicle adm nistration device
( corr esperdigirgeian datespendg to havd theant suffiziennnurhleer ofitfwcihared tvehictesto @xanpl e)
whi ch cal cul ates the nunber of shared vehicles which can be used on
schedul gadiog spenadeadriraiddetofb@rmase bekingtin slieredavahicdesy bldedloa thechlstlatedut | on
cal cul ati on device (corresponding to steps Si 18 to S 123 in the

enbodi MeRilSatidroval @X aaPh edsulhinsiudtiidRcdn BelissBak@sbpreptid1¢ nad@ispargd r at i on
devi ce detects a change in the nunber of the shared vehicles executes a

vehicle vE:ﬁQic%thfv@éBitﬁ’éqpa_(f@ilnﬁl”:@&xils‘)@%ifcf?ﬁé\tegt‘rﬂ]e }gﬁéeaieg{]ﬁe%d% N dhiGd §loSemby. t he

reservation admni stration device base anged nunber of the shared

veh cles hus, et . B ERL AL Sed 5o BENAL G 0L SORIALYS i 0 (e

above construc “change s _% _ _ ared
o T S oS B SRR bt b s
calculation faor the vehicles adm nistered by thef%egg%v%hhgnﬁgﬂﬂjOistration
devi ce BSRESH vgisrein the vehicle movement instruction device sets for p greg
the number of the parked cars, a third threshold value (for example the vehicle deduction
threshold in the embodiments) indicating a lower limit for determining whether or not
vehicle movement is possible, and a fourth threshold value (for example the vehicle
addition threshold in the embodiments) indicating an upper limit for determining whether
or not vehicle movement is possible; deems the parking region which of the parking
regions where the number of parked cars exceeds the third threshold value and it is
therefore determined to be possible to deduct shared vehicles, is the most sufficient in
shared vehicles based on the evaluation values, the movement source parking region for

the shared vehicles; and deems the parking region which of the parking regions where the

number of parked cars is lower than the fourth threshold value and it is therefore



t he changed nunber of shared vehicles thus detected, thereby enabling a
determ nation to be nade as to whether or not a shared vehicle can be | ent
out to a user on schedule. A vehicle reservation control apparatus
according to a ninth aspect of the inyention is a vehicle reservation
control apparatus according to the ei ghth aspect, wherein the shared
vehi cl e ,adm.ni strati on, devi rls eservati.on. accept ance control
devi ce Q\ﬁ?rérH“ h’i@qusé@g t9§ é'f% 'Sflﬁ’f)fﬁotshlédﬂg’e}“ S&?ﬂ&@ VFE‘F%ﬁgh t he
reservation adm nistration deV|ce for a shared vehicl e subsequent to

det ect i baged on dhfueralwation yaluhe teumbermet target psrkargeeiparpicihe sharedheehites. vehi cl e
redi stribution cal culati on device executes a vehicle redistribution

cal cul ati on Iharshhled webhleadigs batthm instsdogioe dpparatub bavies teahd vaoronagndtionst r at i on
devi ce based on the reduced nunber of the shared vehicles thus detected.

10 I'n atheebhich®ord @A6E YA RATHNCRIICE @b alaRRARF rbisridtdly fhet RerealdPVeeLdpst ruct i on,
if a shared vehicle which is scheduled For use is not returned to a port on

schedul i

e a1 o g B B o e e RS P ond wi th
the share hare dnlnlstratlon
devi ce ?rgdtgféﬁf:%llg Thver?eﬁgina%h%@n U}éeghaalug SArErE (a/rﬁa@ﬁg ot be used on
schedule, nd the reservation acceptance control Vi ce d s subsequent

r eser vat§isies Ragedar éhef‘g‘r‘dtah‘i‘ @Uétﬁé]i”ééh Kplofe W%%WBU@W ff&'Neser vat i on
adm ni stration device by new users, thereby preventing the situation where
vehi cl esgioanndich lgokéo bornpsvestingm 'sdnefclinesdyebisles 8s Bk zoveBgacIoUs® i n t he
nunber of vehicles available for use. A vehicle reservation control

appar at peskiag cegidin, regdttioe sttirenifipadsperpions whieh liopk enlbd appraashiag aelekodse
reservation control apparatus according to the ninth aspect, wherein the

r eser vatunotier a€ slepé dnelficlemt the motevier@angesphmEs g tdptoracmeetpaneatedf reservation
requests fromthe users based on the calculation results of the vehicle

redi stributi Arhgak Q/Hh@te'd?ﬂl1%Wl1qgstrdcﬂo@m%®|?étgg &cﬁ@ﬁﬁf%%@e@@nl@@ﬂkﬁ@i
apparatus with the above construction en a shar vehi cl e whi ch was not

returnege rP/eﬂté&P sta ﬂl@ﬁsﬁé@ggwcﬁsthﬁut drﬂﬂgtk‘l}{ctxoﬁtapﬁdgﬁ% QofHid) {ot Plurihen a

shared vehi cl roken down 1s repai resto to a state of
accept ance of rgsef EIO re ue ts f.rom users

?glr r]tghfl“lvsg(!: @?eh% hlag?egt |wshereer§urre§ T3t e Al yor St OrT bve RE°EHar ed
VNt el & S i Qe on where persanrel (for example personnel &) Wi can fhove the. o
shared vehicles are stationed when setting the movement source parking region.

In a shared vehicle distribution instruction apparatus with the above construction,
the movement of shared vehicles can be completed in a shorter time by setting parking
regions where personnel are stationed who can move a shared vehicle immediately as the
movement source parking region, preferentially over those parking regions which take
longer to move shared vehicles because personnel need to be brought in specially to move
the shared vehicles.

A vehicle reservation control apparatus according to an eighth aspect of the
invention is a vehicle reservation control apparatus comprising a reservation

administration device (corresponding to steps S101 to S108 in the embodiments, for

example) which accepts usage reservations from users and administers the distribution of



FIG 1 is a block diagramshow ng the construction of a first enbodi nent of
the present invention. FIG 2 is a diagramshow ng the construction of a
shared vehicle used in the enbodi nent. FIG 3 is a diagram showi ng a port
used in the enbodi nent for parking thq)shared vehicle. FIG 4 is a flow
chart showing an inter-port shared vehicle novenent instruction procedure
in the embodinent. FIG 5 is a flow chart show. ngl eval uati on val ue

cal cul at Y&veler apdwhichds pyediina sbape yeielpsysigm whig leadssharedwepigles padidwi ng
vehi cl e novenent instruction processing in the enbodinent. FIG 7 is a flow
chart shiowi prgkivg indgidretortbe esee vthoi has nrade theonagsr resersaiongedmprisieg: enbodi ment .
FIG 8 is a flow chart show ng an inter-port shared vehicle novenent

| nst r uct whish érale eble® veticlas paled in epdvoidp repidn ©fthé her phesenmatdaurnti on. FI G
9 is a flow chart show ng eval uati on val ue cal cul ation processing in the

enbodi mepl,e FlsGvarddh, ic§xg?ri§i'n?;‘"é Ghad vepRAM R R & SeviTRYEERRboAdIRS fICt i ON
odinent. H G

processing i n the enb 11 is a flow chart show ng vehicle

. . o h : - : I h
Chowi ng. FEBEL0 Sry PLBEERRRAM AR, B ENAR R TR the B obsam o
i nventi on.

T o S R S RIS ST BSeeeeBi e oo
reservation times after a vehicle is restored in the enbodi nment.
vehicle redistribution calculation device (corresponding to steps S118 to S123 in the
embodiments, for example) which when the shared vehicle administration device detects a
change in the number of the shared vehicles executes a vehicle redistribution calculation
for the vehicles administered by the reservation administration device based on the
changed number of the shared vehicles thus detected.

In a vehicle reservation control apparatus with the above construction, when a
change is detected in the number of shared vehicles by the shared vehicle administration
device, the vehicle redistribution calculation device executes vehicle redistribution
calculation for the vehicles administered by the reservation administration device based on
the changed number of shared vehicles thus detected, thereby enabling a determination to
be made as to whether or not a shared vehicle can be lent out to a user on schedule.

A vehicle reservation control apparatus according to a ninth aspect of the invention
is a vehicle reservation control apparatus according to the eighth aspect, wherein the
shared vehicle administration device comprises a reservation acceptance control device
which denies reservation requests from the user made through the reservation
administration device for a shared vehicle subsequent to detecting a reduction in the
number of the shared vehicles, and the vehicle redistribution calculation device executes a

vehicle redistribution calculation for the vehicles administered by the reservation

administration device based on the reduced number of the shared vehicles thus detected.



12 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Hereunder is a description of
enbodi nents of the present invention with reference to figures (first
enbodinment). FIG | is a block diagram showing a structure of a shared
vehi cl e system contai ni ng an admni ni strygti on apparatus for reservation of a
shared vehicle of a first enbodi nent of the present invention. In the
enbodi nent of FIG, .|, a shared vepicle disIribu%ion i nstructi.on, appar at us
in which vehi BREhiE rerelatOnraal sl Stk INSmoe Y petRITHY FellPolt®Ri ch i s
expected to have the highest nunber of parked shared vehicles after a

pr edet ervehisdeiwhiakes s¢heduled &oriyse dp not retymed &g a port gn sPidrlgIdue oWeL is an

adm ni stration center of a shared vehicle systemin which a vehicle

admi ni sta@timeranegErtht psvioas user pr bedadsech fitauffi achmigastsmenritmglikee bi elhenshar i ng,
such as the reservation and dispatching of shared vehicles 2 which are

par ked ifaul@aopédth@kintyis funpariki ihgsiegi whtclcndditbrpaamhpleamd skhrad edhible users,
and chargi ng usage fees and the |i ke, and a personnel adm nistration server

1b i s prowiigiedad @ 46 i ' ; - £19 I gt ration
and who B R e B o 88 1T Lo

by two net hpd nanely a nethod called "reserve .and ride" in_which a user

A% 1 egi St e T i VIO HeaHRicE ot ST SPRELIL S P A VKT from a
ortable terminal .4 to the control room 1, and, enters inforpatiqn

dent i f yEHFS e iredsisBisle a%‘béﬁ%ﬁﬁé@ r&ﬂedV%EM“ia\ﬁaT“"ﬁ‘cS?‘toél,AZS% Y ti me,

vehicle type and the like to secure the vehicle, and a nethod called

"di rect nepdisaEs: therebymreyendng shersitpaianeyfese sehiglengangopersaorioned 98 cont r ol
room 1, uses a vacant vehicle directly by neans of their own snmart cart 6.
Fur t her rsohesiuladpesause dfiaasdustionns themutriber ofuveharesaivapali& & ushar ed vehi cl es 2
between a plurality of ports 50, the personnel 8 receives novenent

i nstructi ons A wvelnclehesepertisarnetol agparaius hewdkding teL tendr aspedt ofyhermaasgioaf hi s
or her portable termnal 9, and noves 13 the shared vehicles 2 between

t he i nstig §10¢16leRe¢ck-vation cﬁﬁ@&lf@ba&ﬁga&é@ﬁ% tPthe Rtk ashesHebivaRi cles 2 for
each port so as to be appropriate. Since the placenent of the personnel 8

movi ng .-vsdla%%@ce\{)@mcelc@m?oﬁ@@@@?e%wﬁ@scmeawsggwgoﬁ%%sﬂio%erp%@s& forhS
noved, the personnel adm nistration server | 'S a server r

admi ni s i e | | t POF. ment, and
The. pl acireiars YE W RRIRRHIRNE g v BER AL BRI chublf dBRRE L et he
pl acenent shgtus Pf the_P rsonne“ 8 to the thigle adniantra%ion appar at us
la as i nfor maf Rofh el FeSBra AN S9§1a! apRaAS WiEWPE PROVRSPaNEHTOBoYRen &ngd

communi cates the sl-~ared vehicle 2 novenent jnstruction received fromthe
vehi cl e SBHRT HElRFleavhish wappelatied 1o 3 ppy opisehqsite isinally Etwinekio DPRH Y| ed by
the personnel 8. Mreover, the communication network 7 is a conmunication
net wor k Whep acdaied vehisle Whish bad brakeredeves isirppdired and residsgd thestais of bABSand t he
control rooml , the shared vehicle 2 and the control room 1, and the

por t abl evaikbin fealus® thredadepigndetd rgservatiomeslquéstafrdmt usersdamthisathared orghitle | t
transmts and receives information by, w reless conmunication by WAP

(W r el essredpptd,@atanenichllpicoweiny tieershled vehikk, syblem tonrtrrmel statsi ng t he WAV
(Wrld Wde Web), or wired conmunication via a public line network such as
a PSTN (Public Switch Tel ephone Network), 1SDN (R) (Integrated Services
Digital Network) and the |ike, for exanple. The control room | adm nisters

one or nore shared VethﬁW@SdﬂP?MUFOﬁHEtMW be any nunber of

users A3 and users B5. Furthernore, the control room]| adm nisters a

plurality of arts, , 3ok HgRelRAMEhe Bl fcRb REPT rlRe UG HEhEDS Runber s to
present invention.
FIG. 2 is a diagram showing the construction of a shared vehicle used in the

embodiment.



correspond to the plurality of ports. Mreover, the portable term nal 4 and
the portable termnal 9 are termnals having a connection function with a
conput er network or public Iine network such as the Internet and the |ike,
whi ch includes not only portable term pals including portable telephones
and 14 the personal handy phone system connected by w reless

conmmuni cati on d, nobi.l e communi cation term nals,. but .also termnals
connect ed by vFv?drg et TR CRP Y Ele 2 {13}?8r‘ﬂﬁ}eeémqog}f]ﬁﬁ'}{g?rspﬂﬁglflﬁéﬁ ﬂ@red
above-descri bed wired or wirel ess conmuni cation include term nals having a
sinmpl e cdﬁ%ﬁ%er networ k connection function. Consequently, for the novenent
instructions for the shared vehicle communicated fromthe personnel

admi ni strat i offlGet iser fiaw bharbshowangen suerrmirt $aret hvehistr vovamednt $rsmgtion
positively access the personnel adm nistration server 1 b using the

port abl epteeedaraad the endiodini@tei ve a nessage (novenent instruction).

Furt hernore, the nessage (novenent instruction) nmay be automatically
comuni cat ed FIGN LhenReERRNARMWiIREB dMSh kIR RaREMER pﬂoc@ssﬁx% ihNge portabl e
term nal 9. Moreover, the vehicle adm nistration apparatus a conprises: a
control upibbailhel: @ nMember master 12; a tariff 13, a vehicle master 14, a
port master Clg ‘a rental history master 16, a reservation master 17, and
an input outp } d(?e].vi gf 181. ng.e‘[‘1| control unit 11 executes a vehi .C|F

adni ni strati oh SohtSAdFOpFMGE Hipvine YehgrBtRvEmea et BIHIRR PIIsESSNEBUNE Cent r al
Processing Unit), and adm nisters the operation of the whole of the vehicle
adni ni st PEPPYAApparatus 1 a. Details of the operation of the control unit
11 are described later. The nenber nmaster 12 is a data base which stores
regi stered daF¥oof isedbdw clet shoagisvehide mpyementgndiiction praghssee i the) user

ID, (2) address, (3) authorization information, and the |like, are stored

f ox eachembodierent. The tariff 13 is a data base in which a rate schedule for
t he usage of shared vehicles 2 is stored, and it stores ( 1) basic rate,

(2) extended glGroiga (o3 cliddt SHodhgLarintbr HoBCOURE veRidledfovenitht IR@utiide. The
vehicle master 14 is a data base 1 n which the status of each shared vehicle

| SUO elrocps 06 e 1Rl o RS 80AL Rkl ol es 2, and iU stores for

exanpl e; 1) vehicle

FIG. 9 is a flow chart showing evaluation value calculation processing in the
embodiment.

FIG. 10 is a flow chart showing vehicle movement instruction processing in the
embodiment.

FIG. 11 is a flow chart showing vehicle movement instruction processing in the
embodiment.

FIG. 12 is a flow chart showing reservation processing in a seventh embodiment of
the present invention.

FIG. 13 is a flow chart showing reservation acceptance control processing in the
embodiment.

FIG. 14 is a diagram showing possible reservation times after a vehicle is restored

in the embodiment.



15 nunber, (2) vehicle information including vehicle type (type),

equi prent, color and the like. (3) parking location (parking; port), (4)
vehi cl e usage status, and the |ike. The port nmaster 15 is a data base in
which the status of ports is stored inporder to adm nister' the shared
vehicles 2, and it stores for exanple; ( 1 ) nunber of vehicles parked, (2)
nunber of actual vehi i d the like. The
rental history msterﬁégﬁf%égbo%aq{(@igﬁ%ﬁm %Tsl%kg h| story of the
shared vehicles 2 is stored, .and_ it stores; é 1) user (rental)

vehi cl e nunbeHereungerisadascriptippol gmbyodinenis Af e ﬁf?ser(‘ES‘j"eI"Eﬂ‘f M‘thlr%@&%“%n (6)
return location, (7) distance traveled, (8) fuel consuned, and the Ilke

f or exanﬁ@lfbg,ur@s(ﬁim@h\hoclumnt)i- nformati on for each user. The reservation
master 17 is a data base in which reservation information is stored in
order to admi RiGtles aedukaliggrigSkewaigiasrubyiret dfe shaed selidlefsystem’ r eser ve and
ride", and it stores; ( 1 ) departure port, (2) arrival port, (3)

i nf or mat é&,&n%lagfan%ammﬁka%ﬁ aE) R8ius Y& YesdrdatioH @@Eha’a‘éﬂjvémﬂe bi karst(4)
reservation start tine, and reservatl on finish tine, associated wth

the user?nkwﬁehthoef (48 Blesdi invERGod Dihe BGoMER Y Ffew,caesha,%d vEn@fe | nterface

section dmnistration ransm

recei veéd gr mat i on associ ated.w ﬁh veB fl e rent ‘t%ser.v&]bons to and from
the por t 4BY'BUHRP HERUstion appagius dp Whigk Xpaisies P r%l‘fﬁ Rt P on 8P Faratus 1a to
transmt and receive_ information associated with the rental and return of
vehi cl esPariRggegian yakihds exnegiediip Seyeahe BigheinumbeicpTapaekef sBee Mehigkar ed

vehicles 2. Here, transm ssion and reception of vehicle admnistration data
bet ween aftes a\petretdrainedrtimg, st deseiibnd. apparatus 1 a and the shared vehicles 2
are perforned directly by wirel ess comuni cati on. Mreover, a network 19 is
provi ded in tineIGeh) tatad mam $tisratzidmﬁn'apnt$anacteus:ra)fashaTettbvaMewyskenﬁg is a
comuni cation network constituting a LAN (Local Area Network) for

connect i ingvHittea Genltle@dmitistiatibnlapparafie | ARHIvidEBRE @imidstedifievdhaie f f 13, the
vehi cl e master 16 14, the port master 15, the rental history nmaster 16,
the res %Hﬁﬁg,%ﬂcﬁr%@lg'}es%&aﬂaﬂ abd@ispihg of shared vehicles 2 which are parked in a
plurality of parking regions called ports and shared by users, and charging usage fees and
the like, and a personnel administration server 1b is provided for administering personnel
who perform port administration and who move a shared vehicle 2 between ports. The
shared vehicle 2 is used by two methods, namely a method called “reserve and ride” in
which a user A3 registered as a member in the control room 1 inputs a reservation from a
portable terminal 4 to the control room 1, and enters information identifying a vehicle,
such as departure and arrival ports, date, time, vehicle type and the like to secure the
vehicle, and a method called “direct riding” in which a user B3 registered as a member in
the control room 1, uses a vacant vehicle directly by means of their own smart cart 6.
Furthermore, when a bias occurs in the number of parked shared vehicles 2

between a plurality of ports 50, the personnel 8 receives movement instructions from the

personnel administration server 1b by means of his or her portable terminal 9, and moves



and output device 18, to performdata transm ssion and reception. and

wher eby the vehicle adm nistration apparatus 1 a transmts and receives
data related to the nunber of parked shared vehicles 2 in a port, or
vehi cl e novenent instructions, to the p?rsonnel adm ni stration server 1 b.
Next, a shared vehicle 2 used in the present enbodinment is described based
on the drawings. FIG 2 is a block diagran1shomﬁng the construction of the
shar ed vélf giaeedxyehiclesi letween thpnsieted dotketei coneolahe pupperadf parkgd shared

comuni cati on antenna 21, a comruni cation apparatus 22, a card antenna 23,
a card r eaklelres 24or @achnttrsolas sebd appmo@fate.a door | ocki ng nechani sm 26, a main
power source control mechanism 27, a nonitor display section 28, an

operation sectgiQR tRdpladenk@Y o WetpehsodRel 8&n6ﬂﬁ%ﬂi@ sharel @Bhidlk,2 ehasi@rage device
32, a vehicle speed pul se detector 33, an A/D converter 34, a fuel gauge

35, a tagiﬁ?cmn@@llﬂ;hqecﬁﬁehi@rgg i@fhol by ttﬁ@?ﬁ%?(ﬁﬂ@lra nistHosRVee db Ysezmeq{’@f fér I S

parked in a parking space called a whi ch accommodat es a single vehicle

in a parking.reqgion, called a pa exch j f ith the
contr ol POBTnEs MR PERs el SRR S s Bl Bhb by ulin R AL D, L
22 connected to the co ication antenna 21. en a user A3 gr,a user BS

hol ds up SRS theoparaancl &0 the PRrs. f3h ARpIFAteSHIE PRCEBERTERSL AP G nt enna 23
provi ded on the shared vehicle 2, the shared vehicle 2 transnmts the signal
read by wphisonzal @ te gwdehickadrainistiatieappapitus BasiiiermaionHios beleddmigri st ers t he
operation of the shared vehicle 2. The control section 25 conmunicates with
t he cont skdred odtitld niyyemientgdes and cansnmgsied thewharet kehicleriPnmpivaadnton appar at us
22 and the comuni cation antenna 2|, 17 transmtting the fact that a user

has hel dinsprutfiéh g68iVéd Famdhd vélicle aamatirdibe apiseataf 14 fveths bargide wehigdie 2 to
the control room 1, and requests perm ssion to borrow the vehicle.

Fur t her morgyriddsy B¢ pERGergVi ce 32 conprises ROM (Read Only Menory) or RAM
(Random Access Menory) or the like, in which the vehicle I D nunber assigned

to each shar equoteiNe e St BuRlcRl S8l roRCY AN AR Rl 3, ot or e

tenporarily the user nunber and ersona I cati on Nunber)

I nput by ccgrt]n%ctlilgéa{hé p-gngblg er};nl}r?all 4%1%?(} fa)pﬁle user A3 and the control room I, the shared

vehicle 2 and the control room 1, and the portable terminal 9 held by the personnel 8 and
the control room 1. It transmits and receives information by; wireless communication by
WAP (Wireless Application Protocol) or the like, the Internet using the WWW (World
Wide Web), or wired communication via a public line network such as a PSTN (Public
Switch Telephone Network), ISDN (R) (Integrated Services Digital Network) and the like,
for example.

The control room | administers one or more shared vehicles 2. In addition, there
may be any number of users A3 and users B5. Furthermore, the control room 1
administers a plurality of ports, and the personnel 8 are placed in sufficient numbers to
correspond to the plurality of ports.

Moreover, the portable terminal 4 and the portable terminal 9 are terminals having
a connection function with a computer network or public line network such as the Internet

and the like, which includes not only portable terminals including portable telephones and



25 transmts the vehicle I D dunber stored in the storage device 32 and the
user IDdIIIIlIbe,| input by the user to the control room1, and i f

perm ssion is granted to the user to borrow the shared vehicle 2, the
control room1 fromwhich the | ending of the vehicle was requested
instructs the door | ocking mechanism 28 to unl ock the door key, and
furthernore, once the control section 25 confirnms that the PIN nunber

mat ches, tHehRrsFRhIMaR@YBhofOECh ARt by REHRA ®Mdihiddtioh\wat @soblilee i gnition
circuit. When a user A3 or a user BS borrows the shared vehicle 2, lie or

she i ”P“E&nmﬁic&‘?&]’&’é Frﬁ%a’sngara%ttk% 519&8](]%9(% %?Wixre(al .0%%&9&@0%.5 usi ng t.he
operation section §"accor ing to the” FRSTFUct ons éisplaye on the nonitor
di splay section 28, an(il t hen prgsse‘? thbg ke.iaﬁiswi t.cI] 30 to turn ON the

i gni ti on’ BENYRETS FRIMLRRLS iR e a9ovesfasgribsgny iEa HeVisreSKeMINIEEG ™ to use

t he shared vehicle 2. Furthernore, when a user returns the shared vehicle 2
to a por tirlude tgminHehiries 8 sunpleeomputenngtwerkconnegtion finch@npert to execute
the return process. The smart card 6 is an IDtermnal with an IC

cont ai ni ng a Prosegssvly, fapbdbne vetie imsplietiaie forgthe sharek velgelpicomimunidated car d
and can read and wite a stored I D nunber, which in the present enbodi nent

i's an | Dfibertht pakonieadmigartion sroati® b e JeRonhdlise thet peridnacishaaed vehicl e
2. This may be a non-contact or contact read/wite type IC card, but is not

limted E,&mevrsogbcemhagérs@ﬁne«;9&%ﬁq«;sttrah&as§'e¢verrqwswgitﬁ@péry&% RiAMafethnihat it
is conpatible with the readi ng apparatus on the shared vehicle 2, and

anyt hi ng, Jigy. Qﬂlels!?aﬁgg (%ivglh%l‘r&qgstruc%&})é%tﬁgréérgﬁré’wﬁet 1%e{sg§en(i§1§]§\reg%n} D nunber,

i ncl udi ng a magneti—c ‘car no orle con C chi p.
Furthernmore, while the shared,vehicle 2 is traveling,, a,vehicl.e speed pul se
Si'gnal | SROTISHETL e PP BERTHEIM Sowmfiod Feh 1L vaeL R 5 atiEh SRR « Do
fromthe k\)/eh'hcl e speed Fu ge detector 33 to the control section 25.
Mor eover 10 Gthg BOEaRte fer@inalduge 35 is connected to the control section 25
via the A/ID converter 34, the control section 25 can thereby C011f11'II11
the state of F@eovenHairghigloadmimistratien mpaetust lacompgiseneeqnac3miahdat he | D
tag reader 37 are devices used by the shared vehicle 2 parked in a poc-t,
t 0 i dent mEmberreadtert] 2na tarifhi 13, revebmle madtexitd, & pod nubstec bt reatal bistgprt s and
tags using FIG 3. Ports 50 are parking regions for parking the shared
vehi cl esmasterTiite a pexetvatibl mastewh?,clnd ah énpaihauitpdt deelealBes 2 are par ked
The control unit 11 executes a vehicle administration control program in a
computer system having a CPU (Central Processing Unit), and administers the operation
of the whole of the vehicle administration apparatus la. Details of the operation of the
control unit 11 are described later.
The member master 12 is a data base which stores registered data of each user
registered as a member, in which (1) user ID, (2) address, (3) authorization information,
and the like, are stored for each member.
The tariff 13 is a data base in which a rate schedule for the usage of shared
vehicles 2 is stored, and it stores (1) basic rate, (2) extended charge, (3) surcharge and
discount charge, and the like.

The vehicle master 14 is a data base in which the status of each shared vehicle is

stored in order to administer the shared vehicles 2, and it stores for example; (1) vehicle



are placed in a range of locations so that the users 3 can nove freely
between the plurality of ports 50 at different geographical |ocations using
the shared vehicles 2. More specifically, as shown in FIG 3, in the shared
vehi cl e system of this enbodi nent, for xanple a part of a parking facility
40 used by ordinary vehicles is used a% a port 50 for parking shared
vehicles 2. The place where the shared vehicles 2 can be preferentlally

par ked whHHRPE: meveh@!ﬁ isfpravtiphenchiting Yegidlabipe i(tper gauipgeanrgoppiching a
regi on shown as the port 50 which is al |ocated with an agreed nunber of
par ked chks (depakinghedtiby (parkiegaoay. (Agveberiensagbstauseand the lisener of the
shared vehicle and the adm nistrator, and other regions are for parking
ordi nary vehi Thegort MusepV6lis a datplbugecth mthychothe st dhofels paekimgdeh® shar ed
vehicles 2 is provided in the port 50, and an ID tag 52, which transmts an

I D nunbegqf]r@die (B sipssd Gfded Adinydi; psll'@rké Yor EanﬁﬁEhgqfnum%r &qfeﬁlﬁ:légam the

lots 51, is provided in each of the lots 51 D tags exchange

| D mmbe %é]%%%%} In}z?ct&a? VE%%QF (a?‘| F J)Oghtcﬁe num?gr aP)JP&e 19&S 51 ~——-ith the tag

ant ennas using romagneri ¢ coupllng, met hod, an
electronagnet |nd on net had,. rowave .net hod, .an el ectr tic
coupl i ng net h g‘ﬁ‘@éd]““f?i%s‘ﬁ?é%@%ﬂ“ﬂﬂt i aametl“séorm%@ Si‘ﬁkf t he

shar ed vehlcles 2 recogni ze the |l ocations of the ports and the |ots where
they areVpuflRed ipyoreReandnt statssy dadesr dD3R) (reatnghichenynbmial’s rengdldinied by
the tag antennas 36. In addition, as shown in FIG 3, the two ID tags 52
are pl acéed rdhagt@nal(lSyrdnrqaltld)retibm,t(65ﬂc,tumm0@tiomdl7}éispomjtra\aletdhég)ffuejnt end and
the rear end of the shared vehicle 2, and the tag antenna 36 is placed on a

front cocsmumed, aadrikalike doneian{pleas indivitiial ¢fbirdtidnnfolFedsh u3gr. of t he shared
vehicle 2 close to the ID tag 52. Furthernore, the nmechanismto capture the

| ocation of titge RQEMvaBEh ARGkt MBIl datDHas¥hrewRichesesicadn aAtdngs 2okl par ked
is not limted to the IDtag 52, but may also be a transmtter and receiver

using, ap & éé%h%ﬁ iS@h éinEleréseRBl Lﬁﬁgghgrhé%é%w1 rddErv@ 2R HE' QR4 fet ection

devi ce using obal Positioning the vehicle

oo PSRRI P Rl A P
when a ur?gwrlbeébr\%n\c,lmthseqelcse E‘B r%gesr\?artlvo% sEar;tetlrgg %Bg ?S)VI%QCII‘VEIUOH ﬁmg] tlme as?oecxﬁec €sses a
with the user ID of the user A3.
The input and output device 18 is an interface section for the vehicle
administration apparatus la to transmit and receive information associated with vehicle
rental reservations to and from the portable terminal 4, and for the vehicle administration
apparatus la to transmit and receive information associated with the rental and return of
vehicles, that is vehicle administration data, to and from the shared vehicles 2. Here,
transmission and reception of vehicle administration data between the vehicle
administration apparatus la and the shared vehicles 2 are performed directly by wireless
communication.
Moreover, a network 19 is provided in the vehicle administration apparatus la.

The network 19 is a communication network constituting a LAN (Local Area Network)

for connecting the control unit 11, the member master 12, the tariff 13, the vehicle master



vehicle adm nistration apparatus 1 a froma nobile termnal 4 via a
communi cation network 7 such as the Internet, and perforns the steps
involved in the reservation process. Then having secured the right to use
the shared vehicle 2, the user actually goes to the port 50 where the
shared vehicle 2 is parked and holds ug the smart card 6 to the card
antenna 23 of the shared vehicle 2 in question to present his or her own

user | D. | FYpt het ARER: 15\,*1&&&&#%%%@%&@4& ge,sths RestSBtich shakety HRMhE Hud

wi t hout making a reservation, the User BS goes directly to the port 50

where the shared, vehigle 2 i1s parked without making a reseryation, with the
vent ol o Tird AP SeERIR G sabolRRla s g LR h. gt RREETIARIG s
the card antenna 23 of the shared vehicle 2 in question t ersent his or

| eer own24IBBISURMON FPRATA Ky | HARAEHISANE recepies daateateqit H‘etlwgl%ﬁé%rmfk?ﬂ r eads
the user | D stored on the smart card 6 using the card reader 24 and

det er ni ndwiresheshindes 2 o aapdrbwr gehidemyovenentimstiruciosads thegpersgsnele t he car,
whi l e checking the user 1D with the control room 1 via the conmuni cation
appar at usdri2disamtdot bervadruni cati on antenna 21. On the other hand, itt the
control section 1 1 of the vehicle adm nistration apparatus | a, upon
receiving a reauestshhfe@WVechire 3 hadaf theahiteheedbdmeas Kerib&Ebast®oiiech t he
user is attenpting to use, a determnation is made based on the received
user 1D gsulifst he whether the user should be allowed or denied use of the
vehi cl e, an signal indicating the approval or denial of vehicle usage
for- the user.js~sent,tp the shared vehicle 2. Furthermgre,. o t user
is allowed acpégsé 5 ?‘lé\oag dfalgéar\]/éﬁ?%’f“%?{het(f?é]srﬂ%ci'tpnio g}fts i sve%lrc'e[?gr naFggi' gned
PI' N nunber' sigg th? operatjon section 29 of the shared vehicle 2. In the
shar ed veHhe s yghide S CRBPBA: fasmmypisationanienng if A SPPBKNIC8UPRde in t he
control section 25 as to whether the input PIN, and a PIN assigned to the
user bef ¥R8FAAI22. ArspEdANtenng 2dna aird reader #oim CORBOVERTIQ %iadﬁphliog?mati on
apparatus 1 a match. If it is determned that the PINS match, the main
power soued®nsonie.el mae haei smree7catiol matlegisnha? iagnenitosdisplay seétion 28, | owi ng
the user to start the drive unit 31 of the shared vehicle 2 by operating

t he key awbperdtiodiGectionRhadien susich o tdretishanwch Vi histlrageXevica3Rhevetoele, when
the user thus permtted to use the shared vehicle 2 finishes using the
shared vglhkdp@lsedetB&o0T3, AN /PRIFnQEHE 3Uhg ARl %&egl%sspﬁ tap@intéhRa BE, dnenghar ed
vehicle 2 to the port 50. Then, once the vehicle adm nistration apparatus 1
a has aqggu&@gryﬁe information for billing purposes, acquired the lot ID
of-the I of 51 and the port 50 where the shared vehicle 2 is parked, and
generated bi |4y . ! id. Wl N I ere
the shared ve#llég%glegj ‘{%é [Egéa% E%cf%*g a&gﬂ?% @ﬁgéggf‘aﬁ%ﬁ r te}tvﬁlgc }ﬁia%goq’rg&ﬁg%é%]on of
t he sharge hicl e .system of the present enbodinment is.conpleted, The

vehi of o SSnUE LRI R TR O e oAb SRRSO TR ¢ BT BEN Bl Vs age
fee of the shared vehicle 2 such as the rental tinme and return tine, the
di st ancYFRVBCBY! VSRR Wifeless fansmissien Kad ,C%W“P?‘ga‘foé‘ta@PWat”é#&fﬁf‘"“cﬂedf uel
consuned). Next, the process of issuing an instruction to personnel 8 to
nove (fdPubs epmAuBkalewniRHiadle 2 to eliminate bias in the nunber of parked
shared vehicles 2 between a plurality of ports 50 in the shared vehicle
syst em above, When deserAbeda wier 1B 5r el dsrupraceort-eonttdne rdaid fumte sy pelsmartharg p esent
enbodi ment, for ease of description, a case is described in which the ports
SO t 0 beocahb¢tard ahened2 Ap@vilefohtthe sHafcdmepivld 2,Ahé shapal tehicle Firtasdmitd the or der
to instruct personnel 8 to nove a shared vehicle 2, it is necessary to

signal read by the card reader 24 to the control section 25 which administers the operation
of the shared vehicle 2.
The control section 25 communicates with the control room 1 by wireless

transmission via the communication apparatus 22 and the communication antenna 21,



first deter~~nine accurately which ports 50 are | acking in shared vehicles
2 and which ports 50 have excess shared vehicles 2, so that efficient
noverent instructions can be issued. Here, as shown in the flow chart in
FIG 4 which shows the inter-port shazfd vehi cl e novenent instruction
procedure, first, a vehicle redistribution programis started (step S 1),
and then a personnel adm nistration server 1 b determ nes whet her or not
per sonnerangmiting He faeidbatadiserohasdefdormhe empig card daireauestse erel(tBt ep S2). In
step S2, if personnel 8 cannot be secured to performvehicle redistribution
(NO i n ssheedS2)icleth® tiebomatod rocedil sddi rbgites o pepniegoam tosromethrivahiced.
Furthernore, in step S2, if personnel 8 can be secured to performvehicle

redi stributi qn{H¥ESkNhekRRagedevick N8 chuphek ROMGRES OalyK@ematy)@aRMNOrt 50
after a predetermned tine is estimated in the vehicle adm ni'stration

appar at t: ragc : L 21in

o tor t g RanGu AREeks M) IPHETRE i b EALAE Tt DB RARE ESIVEIIEEER 2l Ol s
2 for each port. 50Q.. Then a ranki ng f.or shared vehicle. 22 vement is
255t gnod P ABEE 25 Ftorabin dihce, AIAACET b AP ERPYETR PERSH Bressi ng for
selecting ports to undergo vehicle redistribution is performed (step S3).
Once t heveibsr g PIh(Restone! Wantfination Biymben dek ph ¢he use ohis @ngig! sechen vehi cl e
adm ni stration apparatus 1 a deternm nes whether or not a port 50 exists

whi ch r eduranewity dei wehisle Binembéristaredm, thapidrage degcepdt andibe axgrdDsnuwiklies h
requires vehicle redistribution (NOin step S4), the vehicle redistribution
pr ogr amihputtbgning wsat exthe Eontidi@sormrieand ifi psing psiddis grdnted tpolid used tokbdrodw r equi r es
vehicle redistribution is found (YES in step S4), the vehicle

adm ni stih@§iapd VRRRM AlUHS cdntfd] fRIne 1l MoReVhich @B dish oPBEveRRld Wagvhi ch port 50
a shared vehicle 2 should actually be noved based on the cal cul ated

eval uat i, gY@k e SucARtL AR QKT KRRl JNYSIROL 1icIRbF kG hap. Processin g in
C or snared v

whi ch a vehicle novenent 1 nstruction novi ng a ehicle 2 between

t he sour, and _targe [t . 1.5,:0 t h ersonnel . adm,ni st.rati on
server TR, Badhe BRRL etz Whits by MEROPRLEBRmGRECLAVIIR
communi cates the shared vehicle 2 novenent ..nstruction received fromthe
vehi cl e PRYH ?ﬁuéctercé’P%ﬁmﬁf)}Bﬂfsgf ﬁsaciwﬁt,es BHEOBEF bl e terminal 9 carried by
t he personnel 8 via the comunjcations network 7 (step S6), and the vehicle
redistributi a%h%q)bqeéﬁ@iosr adjéﬁrplp% Qgows the shared vehicle 2, he or she inputs the

required information into the control section 25 using the operation section 29 according
to the instructions displayed on the monitor display section 28, and then presses the key
switch 30 to turn ON the ignition of the shared vehicle 2, after which he or she can begin
to use the shared vehicle 2. Furthermore, when a user returns the shared vehicle 2 to a
port, he or she presses the return button 31 in the port to execute the return process.

The smart card 6 is an ID terminal with an [C containing a processor capable of
simple decision making within the card and can read and write a stored ID number, which
in the present embodiment is an ID terminal used to communicate the ID number to the
shared vehicle 2. This may be a non-contact or contact read/write type IC card, but is not
limited to a non-contact or contact based read/write type provided that it is compatible

with the reading apparatus on the shared vehicle 2, and anything may be used which can



Next, the evaluation value calculation process in step S3in FIG 4 is
described in detail with reference to the drawings. FIG 5 is a flow chart
showi ng eval uation val ue cal cul ati on processing for extracting the ports 50
whi ch require vehicle redistribution. In this processing, the vehicle

adm ni stration apparatus 1 a eval uates I8he number of shared vehicles 2
parked at each port 50 and assigns a ranking to each port 50. In FIG 5,
first, theadcodtwidle thestbiedriDInuintet, intledinghimdgneadedardiost nabilotelgppaeat us 1 a
acquires information relating to the nunber of shared vehicles 2 parked at
t he spemcf)h@qmpbog,; [Gehipf or exanple port A), fromthe port master 15, and
acquires information relating to 23 the numher of shared vehicles 2 which

have been 1 eSGLKRILA0E. 95 SERSALL G iLRD UaGuclEOM A, LASELYALLARaRS! er

17 (step S 11 e control section e vehic

vehi ol os "B HReL LT nEr s BT ety Qﬁ@f%ﬁ?ﬁr?ﬁﬁtttweg@ﬁ? b g

statlstlcal information for each port (step S 12) fromthe rental history
mast er 1 Pplse defeetos Pt e copEolsspiguEd- sM@quds%r 1'“16 Be f@%@aw%as

admi ni stration apparatus 1 a acquires information relating to the personnel
8 i ndi cacpmgcdep ¢ha ¢rmtpbsestamed var the &/Deonverdr ahdhe pented seaion@p cahe
personnel 8, fromthe personnel adm nistration server 1 b (step S 13}.
Based on tlidnebywamnifiomshe sthierofdidl consaeguioned in steps S 1 1 to S 13, the
estimated nunber of excess parked vehicles Nv-ex~~ss at the specified port

50 is cal cul ati?@ﬁlh@x.‘mdrbah@ﬁi'g&hte@ﬁa% And tHREDOME rdaB&iUBt r@levicds used by the
Nv- excess=A+B+C+D+E+F-G H ... (1) where: Nv-cress: the estimted nunber of

excess pahkedvMelio! Sskelin ¥ORHC e nunber of vehicles
currently par\léed V\:hll%h arlg ﬁpﬁgb ogi%?lg éﬁ’%@i@«‘iﬂﬂn‘iﬁeéﬁ?l abl e vehicles (the

nurmber  of Veh'h%'x??s adts Er‘r’&fo'n%fl%%%%% M’ng EBnEE?G%V%r%% rg 0Jkag regions

for parking the shared vehicles 2. The ports 50 in which the shared vehicles 2 are parked
are placed in a range of locations so that the users 3 can move freely between the plurality
of ports 50 at different geographical locations using the shared vehicles 2. More
specifically, as shown in FIG. 3, in the shared vehicle system of this embodiment, for
example a part of a parking facility 40 used by ordinary vehicles is used as a port 50 for
parking shared vehicles 2.

The place where the shared vehicles 2 can be preferentially parked within the
region of the parking facility 40, is only within a region shown as the port 50 which is
allocated with an agreed number of parked cars determined by a tenancy agreement
between the owner of the shared vehicle and the administrator, and other regions are for
parking ordinary vehicles. Moreover, a plurality of lots 51 for parking the shared vehicles
2 is provided in the port 50, and an ID tag 52, which transmits an 1D number (lot ID)
assigned individually to each of the ports 50 and the lots 51, is provided in each of the lots

51.



use) C. Nunber of vehicles held by users (the nunmber of vehicles already

| ent which are still in the parking area) D. Nunmber of vehicles held by
personnel (the nunmber of vehicles in the parking area which are in use by
personnel and therefore unavail abl e) 24 E: Reserved vehicles (vehicles in
the parking area already allocated to ﬁsers) F: Nunber of vehicles
scheduled to arrive (the nunber of vehicles estimated to arrive in the
current tinme Plerilbups 62 enthabes ldhumbtrs spesfisiotredubedie portyedand thetleie nunber
of vehicles estinmated to depart in the current tine period) H Nunber of

per sonne$| ivilhlilicang bhteAiRS 6nigiRehy@he pesis oBfteimaphelihemplinghietidie aport i n
question and are on the nove perform ng vehicle redistribution) The excess

vehi cl e quikgfa, @m! Mahd riiéihb'@ aﬁiingrawﬁ%&iad sh e@y@wﬁtd &npiiﬁy, HRIhowhi ch

corresponds mnth the estinated er of excess parked vehicles Nv-exe, is
t hen caIcuI _ uat | (&@ B& w(s 1 g% [ kba) when
NU exces% %ﬂiﬁms 1onvrgetgo 18 e lé Snat t]?igiiszirecfzf%ly <£1 ﬁ'?etchgi[iizg excess <
NH~ EV- excess - exces l&ﬁé% _ SS
EV- excea Ca“"N‘?/OEQ‘Gé’gétS and fhey 10‘5 “ileje they alr(ezF)ar yéhe taé%(‘&%‘?ésl\% é@ﬁi“ﬁat ed
nunber of excess parked vehicles Ev-r~cess : excess vehicle nunber
eval uat i ba sizaplsseaived by the@s wakkneassd dinadditipprias shew ghBIGH 3ntre thared
vehicl e upper limt threshold 25 The harked vehicle lower limt threshold
i n equattapnsy @} pisseddiagbneinihitishlot §1,seticli cdiespalulabltye fromt ead@hd ploreas0, and
when the nunber of shared vehicles 2 in a port 50 is
end of the shared vehicle 2, and the tag antenna 36 is placed on a front corner or a rear
corner (rear right corner in FIG. 3) of the shared vehicle 2 close to the ID tag 52.
Furthermore, the mechanism to capture the location of the port 50 and the lot 51
where the shared vehicle 2 is parked is not limited to the ID tag 52, but may also be a
transmitter and receiver using an ETC (electronic toll collection system), or a position
detection device using GPS (Global Positioning System).
Next, the vehicle lending/returning operation of the shared vehicle system of the
present embodiment is described simply with reference to FIG. 1 and FIG. 2.
First, when a user A3 wishes to reserve the shared vehicle 2, he or she accesses a
vehicle administration apparatus 1a from a mobile terminal 4 via a communication
network 7 such as the internet, and performs the steps involved in the reservation process.
Then having secured the right to use the shared vehicle 2, the user actually goes to the port
50 where the shared vehicle 2 is parked and holds up the smart card 6 to the card antenna
23 of the shared vehicle 2 in question to present his or her own user ID.
Furthermore, when a user B5 wishes to use a shared vehicle 2 without making a

reservation, the user BS goes directly to the port SO where the shared vehicle 2 is parked

without making a reservation with the vehicle administration apparatus 1a, and holds up



below this threshold, then if nmechanical trouble occurs in a shared vehicle
2 or a shared vehicle 2 cannot return to the port 50 on tine due to traffic
congestion or the like. there is a possibility that a shared vehicle 2

whi ch can be lent to a user cannot be cured. This threshold is therefore
a mnimum threshold show ng that additional shared vehicles 2 are required.

Furthernpre, the rked vehicle upper limt threshold is a value which is
ot | il SR GorE Greo Qi) e s GHeng HETSANATE B M VEFEEI BEO5 | - a
port 50 exceeds this threshold, then when a plurality of users attenpt to
return shareHr yetilPles 2 to this port 50 at once, there is a possibility

t hat the maxi num nunber of vehicles all owed by agreenent to park in the

traffic neasuflihaghaed veloinleSDpresenexdoeiddehd usarld tehds ths eserilB sfovecadthto occupy
an ordinary parking space. This threshold is therefore a maxi numthreshol d

i ndi cat i R@afthald G0AREtheV@hd FlaBerd MY RIBRMiresl e tet @MalloSorMiRRE Bralsy:
Furthernore, in the same manner, the estimated nunber of | acking parked

hi cl S _ b ti 3
based on"TRe. bary ol oy AL heBle IR Wtk 880 R VEHE T PELAL  on
3] Nv.~ er  of |acking

ac~, =B+F-G- H ...éBé ere: Nv ia-~ . The esiimted nunﬁ

ar ked vERTEIBISaEDt gaiir s 22 A0 Feabie Pitige aner e innat (o ane 24
scheduled to arrive G Number of vehicles scheduled to depart H Number of
per sonnef§ OnirPLgesten 11 96 thenehicladntg sFate taRP2rlfolEr URRPAETRAY NEA reeHe
Ev-1 ~~~ %second eval uation val ue) which corresponds with the estimted
nunber offoradRisheyepaeiiets A wtihetkes uggy [D which ke upans etgmepiingtledssy equat i on
(4) below (step S I S). [Equation 4] a) when Nv-iacl, ~ N-, Ev-lack =
Nv- | ack deteihinatidn js rhydettesed di-the rébeivedarserd DNis to the whether the user should be

allowed or denied use of the vehicle, and a signal indicating the approval or denial of

vehicle usage for the user is sent to the shared vehicle 2.

Furthermore, once the user is allowed access inside the vehicle, the user inputs his
or her assigned PIN number using the operation section 29 of the shared vehicle 2.

In the shared vehicle 2 where the PIN was input, a determination is made in the
control section 25 as to whether the input PIN, and a PIN assigned to the user beforehand,
which is transmitted from the vehicle administration apparatus la match. Ifitis
determined that the PINs match, the main power source control mechanism 27 activates
the ignition circuit, allowing the user to start the drive unit 31 of the shared vehicle 2 by
operating the key switch 30, and begin using the shared vehicle 2.

Furthermore, when the user thus permitted to use the shared vehicle 2 finishes
using the shared vehicle 2, he or she performs the process of returning the shared vehicle 2
to the port 50. Then, once the vehicle administration apparatus la has acquired use

information for billing purposes, acquired the lot ID of the fot 51 and the port 50 where

the shared vehicle 2 is parked, and generated billing information while ascertaining the



Ev-nc~ _ (Nv-lack - N~) ~ (NNTA - N-) c) when NH _< Nv_ia~~" EV-lack =
NV-lack - (NH- 1) ... (4) where: Nv_,d~k : The estimated number of

| acki ng parked vehicles Ev_,~~,, : The | acking vehicle nunber eval uation
val ue N~: The parked vehicle lower limt threshold NH: The parked vehicle
upper limt threshold Wether or not t2he nunber of excess parked vehicles
Nv_excess and the nunber of parked vehicles |acking Nv_, a~k have been

cal cul at pdafarwraretne shared Vehicies2 tsrpefkedemewmlaeqien@sigemusnm@)opexandn bf the
nunber of excess parked vehicles Nv~xcess and the nunber of parked vehicles

| acking M chaed vemazé%yﬂ% o@%?erbre&h%@éo@melﬁmc&weaédport 50 (NOin step S

16), the next port 50" 1s specified (step S 17), the flowreturns to step S

11, and the aﬁ?evveemugﬁsg;ﬁqu%a| 3 URRAR Aol ERRFIRES n%ualestg)@e%%@h f the

nunber of excess er o ing parked
vehlcles | ack culated for, ever ort .5 YES | 7 step S
16 o R B s e b rori S o 8 T ¢ERAP raveleh, and

redi strl bution) is requi red is extracted (step S 18)) and the eval uation
val ue cathe fledrémainppeoodsyeiusn torpineelelyel cpRsimedt er m nation as to whether a
port 50 requires novenent of a shared vehicle 2 involves at |east a

det er m nat i onN&hathe rgpesd ofa6suing avhingthuctibe teepeasanatl O mavaigorsveodysa a negati ve
val ue, requires the addition of a shared vehicle 2 and that a port 50 in

whi ch t hghagMaleHRld Db &lthiueteibsasgh @Rt RiinbeR 8Npalkk degidieti@ghiche 2demvedi on of a
shared vehicle 2. Table 1 belowis a table showi ng the actual nunber of

par ked C[ﬂ{ll%’llt}x (t‘tﬁpo‘?étS'OqﬁTtl?edshﬁ%mBlcle {yst@?ﬁ%@% RAddEbatehite tasrelVe irES" the

excess vehi cl mber eval ;;ation value Ev ~.~r,5, the estinmated nunber of

| acki ng ﬂ?%ﬂfa gseqq‘{ﬁé‘% %?B%Ir\é?ﬁﬁgr&n %&%aE$§f&e§&h§t%ﬁ a?ﬂ%?%ﬁes%tg%e% vﬂ%’lgi | uation

val ue Ev ron1 ort
vehicl e theéfarked vehlcle upper

. | d
i mit thtL%Qﬂr(ﬁ @Psbesaéifrqlgg 5 ad"’éﬁgﬁ’og?f;f%to?%%‘ Qd%e™i s cal cul ated accor di ng

to the cal cul ati oan net hods of the
First, in order to instruct personnel 8 to move a shared vehicle 2, it is necessary to

first determine accurately which ports 50 are lacking in shared vehicles 2 and which ports
50 have excess shared vehicles 2, so that efficient movement instructions can be issued.

Here, as shown in the flow chart in FIG. 4 which shows the inter-port shared
vehicle movement instruction procedure, first, a vehicle redistribution program is started
(step S1), and then a personnel administration server 1b determines whether or not
personnel 8 can be secured to perform vehicle redistribution (step S2).

In step S2, if personnel 8 cannot be secured to perform vehicle redistribution (NO
in step S2), the vehicle redistribution program is terminated.

Furthermore, in step S2, if personnel 8 can be secured to perform vehicle
redistribution (YES in step S2), the number of cars parked at each port 50 after a
predetermined time is estimated in the vehicle administration apparatus 1a based on the
movement records for the shared vehicles 2 in order to ascertain accurately the excess or

lack status of shared vehicles 2 for each port 50. Then a ranking for shared vehicle 2



eval uati on val ue cal cul ati on processi ng above to obtain the results shown
in Table 1, and accordingly, the ports which require shared vehicle 2
novenent are port A, port B and port E. Here, port A and port B require the
addi tion of shared vehicles 2, and port E requires shared vehicles 2 to be
deducted. [Table 1 ] Port Nunber |nfor®Ation TypePort APort BPort CPort
DPort EA: Vehicles out of service02110B: Avail abl e vehicl es10344C. Nunber

of vehi chesehRhtis RYsiMRRAMS evbrypbrrd, afl evhRiatibi ’mﬁé cﬂfzul&(ﬁ&i ﬁrlo@éssh@'fgr by

per sonnel 30001E: Reserved vehicl es21111 zs F: nber of vehicles

schedul ed g, AriJNel 12126 HERSLL AL RN %5 e*aezgwé to depart21110H

Number of per i'n transi ed cars

Nv - | 74567E ted nunb | ki ked- 10435v |
VIR e R 4y A A T T P e S %Quﬁ)ﬂ@ghle@smck. g

vehi cl e nunber eval uation val ue-4-32/51/5315E V-l ackExcess vehicl e nunber
eval uat i 8AMBStAIOERPRASHs 4 /dsrmmes-phetls Newt 2 poB R0 exBMehEsUiIThst r uct i on
processi ng according to step SSin F1G 4 is described in detail. FIG 6
and Fl G vehigleaedibtolvwthmrangd iSmoperh 50 wabts elhechmegdmsvehiclesedigoitivoon fYQaessi ng.
In this processing the vehicle adm nistration apparatus 1 a outputs to a

per sonnektepda) Nhe it eedisteibu@dn ProBrandis V@ hiigd&l. novenent i nstruction to nove
a shared vehicle 2 froma novenent source port to a novenent target port

50, based on trbﬁh@rnﬁwahls@a S‘&alf‘éep%nV‘?fU&lhicﬁ tk%uvr@mé},h@e@&mtnb@[wnagmnd
apparatus | a has calculatéd itself. In FIG 6 and 7, first the

control g 49%nd D8Me e QBH (ﬁbg ¢ts the
port 50 sf %”?%e&é 9hest excggﬁh]mﬁﬂgbgﬁﬁﬁagilg / ug%f%ﬁﬁgéTue Q\ CCsS
as calcula g& al uation,val atio in F p S21 ).
%5 Next . IpHERRERrgD e A st B s ahe RO B P S0ab B on vl ue
Ev ~;~~~,s.is. a positive value is determned (step S22), and if the highest
excess v%mlﬁqt@nﬁﬁhﬁéfar’éxpér@apﬁ aﬁﬂvawemnmﬂwctlpg PFR?FS%”Eb’(E’s‘f’lﬁ’FIQ/é val ue (NO
in step S22), the vehicle novenent instruction processing is term nated,
and the mlb@le@sqwﬁgﬂenétnmm@lqncfosmepmga sharegrivehicle 2 ywednetherseerce pid 9tagp S22,
if the highest excess vehicle nunber evaluation value Ev-~.~, is a positive
val ue ( YESt 5 stoatpu$2Pihe pelronnel@edninistettioe server HogstepHss)l acki ng vehicl e
nunber eval uation value Ev_ia~~ is a positive value is determ ned (step
S23). In stepF&aBy, thé ptlentedabiniristiaeibh edreernibrdoaimenedtesthe gharedbvetaclER_i ~, ~~
for the sel ected
movement instruction received from the vehicle administration apparatus la, to the
portable terminal 9 carried by the personnel § via the communications network 7 (step S6),
and the vehicle redistribution program is completed.
Next, the evaluation value calculation process in step S3 in FIG. 4 is described in
detail with reference to the drawings.
FIG. 5 is a flow chart showing evaluation value calculation processing for
extracting the ports 50 which require vehicle redistribution. In this processing, the vehicle
administration apparatus la evaluates the number of shared vehicles 2 parked at each port
50 and assigns a ranking to each port 50.
In FIG. §, first, the control section 11 of the vehicle administration apparatus 1a

acquires information relating to the number of shared vehicles 2 parked at the specified

port 50 (for example port A), from the port master 15, and acquires information relating to



port 50 is not a positive value (NOin step S23), then the port 50 with the
next hi ghest excess vehicle nunber evaluation value Ev_~~cess is selected
(step S24), a flowreturns to step S22, and the above processing is
repeated. On the other hand, in step S23, if the |acking vehicle nunber

eval uation value Ev_ ia~~ for the sel@ted port 50 is a positive value (YES
in step S23), then whether or not only one port 50 has been selected is

det er m n@dn{sheofSBakd veRickt € pviiabhaviefbenteke@Bamiart sé2dbied fhass, fehect ed
(YES in step S25), then this port 50 is set as the novenent target port
(step S2@) e EMAEOSHIBEELT [depd8F. 525, if nore than one port 50 has been
selected (NOin step S25), then"a determ nation is made as to whet her
personnel 8 are .stationed at the selected port O or not_ (step.. . In
ren o7, 11 g P ERRRdReGlon Syt R8P tatCu el Ry BIRLEE o [
step S27), the control section 11 of the vehjcle adm nistratiop apparatus 1
a acqui r'esvamd! HCcaE ﬁgﬁW3'F5?d§h6ksgﬁgf%%ﬂ§8ﬁﬁéP°%59?6ﬁ¥?ﬁ@”§éﬂ%onne

adm nistration server 1 b, selects the port SO which personnel 8 can reach
f r om anonfeemapor as stiestinadnfognatedd fpr eznh pric(aiediSdax korhdhe tental hstayent t ar get
port (step S28), and sets this port SO as the novenent source port (step
S26) . méktdruct hernmore, in step S27, if it is determ ned that personnel 8
are stationed at the selected ports 50 (YES in step S27), whether or not

there is onl yrpimerRek! theQomtolWhil INSFSRNNGlicI8adihRisthabh SfRFatlS14et er m ned
(step S29). In step S29, if there is only one port 50 at which personnel 8

are st ata‘c@lﬂ?él ik fOERadidh @ﬁa@i‘ﬂg%g‘)@ er'slaﬁﬁcltmh&ic@tg{gzwl@c b pefdonfsi d {1 novenent
source port (step S26). Furt er&%re, In step 9, If there is nore than one
port 50 | I [ tatio NO i o i port
is sel e(:]?éeat adcn?gpglgtﬁggp gﬂ% p%?%‘ g‘%‘?r %OWetgggF%%r}nez gqré%%gégé%gﬁéhﬁgsgsport IS
set as hﬂg novenment source port (step S26). Once the nobvenent source port
has bee ét, next the port 50 with the | owest | acking vehicle nunber
eval uation value Ev_ia~~ is selected (step S31 ). Then, whether or not the
| acki ng vehi diasehomBirvagous iarmation agqwregin steps-Sl ljte S43 nibggstiimetedal ue i s
determ ned (step S32), and if the | acking vehicle nunber eval uation

number of excess parked vehicles Ny.excess at the specified port 50 is calculated by the

equation (1) below.

[Equation 1]
Nv.excess=A+B+C+D+E+F-G-H ...
where:

Nv.excess: the estimated number of excess parked vehicles

A: Vehicles out of service (the number of vehicles currently parked which are unable to be
used)

B: Available vehicles (the number of vehicles currently parked which are available for
use)

C: Number of vehicles held by users (the number of vehicles already lent which are still in
the parking area)

D: Number of vehicles held by personnel (the number of vehicles in the parking area

which are in use by personnel and therefore unavailable)



value Ev_ia~~, is not a negative value (NOin step S32), the vehicle
novenment instruction process is termnated, and the processing returns to
step S3in FIG 4. Furthernore, in step S32, if the |acking vehicle nunber
eval uation value Ev.ia~~, is a negative val ue (YES in step S32), then next,
whet her or not the excess vehicle nunber eval uation val ue Ev.~xcess for the
sel ected port 50, i negatjve value  is deter st ep S3 In step S33,
if the e§b§§§”V%%Y%W§é%ﬂﬁﬂéksévgﬁdﬁﬂvﬁhm9ﬁﬁhﬁgkﬁﬁ?%ﬁ ‘?8? the sel ect ed
port 50 is not a negative value (NOin step S33), then the port 50 with the
next | owEsNumbekphee tﬂ ssheduledhtoenrri ea/@haaitrian of #¢ hielegestinpted tojagtiveinect ed
(step S34), the flom/returns to step S32, and the above processing is

r epeat edthe@urichetimt periodland, in step S33, if the excess vehicle number

eval uation value Ev. e.~CS, for the selected port 50 is a negative val ue
(YES in &t aind3bf vétigles WHRHMEH tPdepaAl(the Mudhbenesr wRaldesadtiMatkd e aepasghect ed
is determ ned (step 835) 31 In step S35, if only one port 50 has been
sel ected then this port 50 is set as the novenent target
port forﬂ%ﬁgﬁghg?@% 5% cle 2 (step S36). Furthernore, in step S35, if mare

Chan one PR 20 SRR AL C PPt S BaT S A BB b o ror

t he novenent, target port (step S37), and this Eort 50 is set as the
novenment qweéfla%ﬁncgaﬁetmstbemvetpﬁéovgwagéahlelémﬂw@ Wiqdt ep S36). A

determ nation is then made as to whether or not personnel 8 are stationed
at the novenent source port 50 (step S38), and if personnel 8 are stationed
at the novenent source port 50 (YES in step S38), then an instruction for

t he personnel TBe axceshivshigemumber ¢valuatve valhe Eshakdfirs eialohteondvale) edlighut t o

t he personnel adm nistration server 1 b (step S39), and the vehicle
nmovenent correspodstwitlnthereat @agdinanbenyf &ted pafkied b BRIE RO NG, . NisSh&p S38, if
personnel 8 are not stationed at the novenent source port 50 (NOin step

S38), thedlcdfted BSehUtdnqD) bAbwl(ep Befsonnel 8 at a |ocation (port) closest
to the novenent Source port 50, to nove the shared vehicle 2, is output to

t he persBﬁﬂgbO@grlnlstratlon server 1 b (step $40), and the vehlcle
novemnent struction process is conpl eted.

when Ny excess < Ni,

Ev.excess = Nveeacess - (NL + 1)
b) when Ni < Ny.excess < N,

Ev.excess = (Nveexcess = NL) / (N - Ni)
¢) when Ny £ Ny.excesss

Ev.excess = Nv.excess = Ni - 1)

.. (@)

where:
Ny.excess - €stimated number of excess parked vehicles
Ev_excess : €xcess vehicle number evaluation value
N.: parked vehicle lower limit threshold

Ny: parked vehicle upper limit threshold



According to the determ nations nade in the vehicle novenent instruction
processi ng above, in Table 1, port A and port B can only accept additional
shared vehicles 2, and can therefore only act as novenent target ports.
Furthernore, ports C, D and E only al %SOW shared vehicles 2 to be deducted,
and can therefore only act as novenent” source ports. A shared vehicle
distribution instruction apparatus in which vehicles are noved

pr ef er ent i al IThefpadedtvebiciolotve( pantithngghol e i esiptiamiZe s 3 wlespybehéuset o have t he
hi ghest nunber of parked shared vehicles after a predetermned tine) was
descri besdiaiglugliy forkhcispore ftraaid meah tlefnuntber bhstandd whicles 232 alport eispr esent
enbodi nent, the control section 1 1 of the vehicle adm nistration apparatus
1 a congbichineSihfdifolaY el At hhaNidghi YR ubR! feblidtih @BhAY L dficiand: hRRar¥ghi cl e
novenent instruction apparatus. Mdre specifically, step S1 1 to step S 18
in FIG cor . t.| [ j.C d step
521 to SPUER RN e SRR A RO AR M Brer P, o
apparatus. As. described abqgv wi,th th hared vehicl e, di stribution

e dc e BaTa 82T THRECTh P Sblsh B BE A LS B HAD OF A Esar U ven ol es
2 preferentially fromthe port 50 which is expected to have the highest
nunber drresdvid sdherefore p aunigag dueshpidshowingtbfedditionpledaier yghiclepdreg® i s an
effect that in a port 50 where the nunber of parked vehicles exceeds the
nunber ofquirethi €hebkeraldrowesipdyiedagphesdarenrer Bmdt thedsh@lH ésa walee fvbicbeslseto occupy
par ki ng regions reserved for ordinary vehicles, dissatisfaction of others
(peopl e iratividualtyhfn eddhepdis§0. Slf afe dutbes bfshackdwehictdse usigeet Syadcesds thiaused
when ordi nary vehicl es cannot be parked, for exanple, can be prevented, and

t he shapgesheelitcdnewisersd sMtdRNoheeRARAEALED BluePsaksd vdh2e&HoNd tRiPegi stent ]

Next a shared vehicle distribution instruction apparatus according to a

second enpdi WBALs b $odeGRIY M8Ghe Idxinllin FESB8D SRR TBOYed g},%@g,ﬁgﬂvehi cle

distribution i1nstruction dpparatus In Wﬁl ch vehi c{aes are nove
et ALY R LRSS Ll SPALAEL ot B RAYS e b aagah auroer
ordinary parking space. This threshold is therefore a maximum threshold indicating that
shared vehicle 2 movement (deduction) is necessary.
Furthermore, in the same manner, the estimated number of lacking parked vehicles
Nv.iack is calculated for the specified port 50 by equation (3) based on the various
information acquired in steps S11 to S13.
[Equation 3]
Ny.jaeh =B+ F-G-H .. (3)
Where:
Nv.ach : The estimated number of lacking parked vehicles
B: Vehicles available for use
F: Number of vehicles scheduled to arrive

G: Number of vehicles scheduled to depart

H: Number of personnel in transit



Wth the exception of the operation of the vehicle novenent instruction
processi ng, the operation of the shared vehicle distribution instruction
apparatus and the construction of the apparatus are the sane as in the
shared vehicle distribution instructiop apparatus of the first enbodiment,
and therefore description thereof is omtted, and the 33 vehi cl e novenent

appar at s of | TRGBF BRRC I BE R EHT o1 10 alte ot O Ao HEBe Socond

enbodi ment, in order to nove shared vehicles preferentially to the port

( par ki ngwhihicorpspests withdee essintsgdenunther polpsking markse velye ep ivicedisshelr ed
vehicles after a predetermned tinme, the novenent target port should be

det er m nedcigtdby e betiondd ehedow (seubey. port in the vehicle novenent
instruction processing. In other words, in the flow chart show ng the
vehi cl e [myen®ny) processing for noving a shared vehicle preferentially from
the port (parking region) estimted to have the highest nunber of parked
cars aftgr a terni Qed period, the processing fromstep S31 to step S37
to deter%ine ?h§9ﬁ548g%§¢’target port should be executed before the
processi ng frgn1s[e S21 to step S30 to determ ne the novenent source port.
Speci fi cal | y, “&hter é%écﬁFwﬁgUsequentially the steps fromstep S31 to step
S37, the steps fromstep S21 to step S30 shoul d be executed sequentially,
fol | oneddby tWeensNepNy-nom Ntep S38 to step S40. As descri bed above,
according to the shared vehicle distribution instruction apparatus of the
present enbodEwrnt, NopacroMihgMNhaded vehicles 2 preferentially to the port
50 at which the | owest nunber of shared vehicles is estinated to be parked
after a @redewpenmpedNpgsj od, an effect is obtained that user

di ssati sfaction which results when a user cannot borrow a shared vehicle 2
at a port 50 I ch s, | agkingyi n shared vehicles 2 can be prevented, and
cust oner sati%?%gtHgﬁh%aﬁﬁheq&nproved. [ Third Enbodi nent] Next, a shared
vehicle distribution instruction apparatgé according to a third enbodi nent
is described. In the third enbodi nent, 'a*shared vehicle distribution
instructiﬁn apparatus is described in which a vehicle novement instruction
to nove ¥"¥€Rared vehicle preferentially

Nv.tack : The estimated number of lacking parked vehicles
Ev.ack : The lacking vehicle number evaluation value
Nyi: The parked vehicle lower limit threshold

Nu: The parked vehicle upper limit threshold

Whether or not the number of excess parked vehicles Ny.excess and the number of
parked vehicles lacking Nv.iack have been calculated for every port 50 is then determined
(step S16), and if the number of excess parked vehicles Ny.gxcess and the number of parked
vehicles lacking Nv.jack have not been calculated for every port 50 (NO in step S16), the
next port 50 is specified (step S17), the flow returns to step S11, and the above processing
is repeated.

Furthermore, in step S16, if the number of excess parked vehicles Ny.ccess and the

number of lacking parked vehicles Ny.j,c, have been calculated for every port 50 (YES in



34 fromthe parking region where the highest nunber of shared vehicles are
estimated to be parked alter a predetermned tine, alld a vehicle novenent
instruction to nove a shared vehicle preferentially to the parking region
where the highest nunmber' of shared vggicles are estimated to be parked
after a predetermned tine, are issued alternately. The construction of the
shared vehig¢le distribution instrugtion apparatus according to the third
ermbodi meHP § K03 hEOT ke hsts AUCTERSH 8f 7 HErTDIERAIE £ REehirls Fesktyaio) &
distribution instruction apparatus according to the first and second
enmbodi mengsredandxtransedefstape Idesod it ¢valuatibe vdoé calsulandrt prodesh ér ewmyagied-t he
vehi cl e novenent instruction processing in the shared vehicle distribution
i nstructTienicappaialonss 6 whbBepd p&€H0 reiodinoedtherit o debatd betdclea detail . In
the third enbodi ment, according to the flow chart showi ng the inter-port

shared Vgl iGéear W&%?é&ﬁ&%rrﬁi'ﬂﬁ&ﬂ%ﬂ é);rE]ti)rPS(Pﬁ\e\Qh‘i"cﬁtl{iee'ifﬁfdaﬁ&%ixlﬂe §ifovsfd T st

enbodi nent using Fl 4, 1n the vehicle novenent instruction processing in

step S5, g i S nstr j I vehi cl e
> 15 outTSaR 4 e raliiel e tahioRdrh 3harBFL SANED gl hd APRHG AR e B R
a shared vehi.cle preferentially fromthe parki eqgi,on .estimated to have
Che i griveiatichbabe Greparkbe Leabs ereefdional dshad SEhERn ti e, and an
action of nmoving a vehicle preferentially to the parking region estimated
to have the | t bplgmbee tetie pviiag thermahabinwabar of parkad cass. e esvidsh tine,
may be repeated alternately. In other words, each tinme an instruction for
per sonnelunget of envees parkdvhvedit|esd¥iv-al.g, tAe Bxcesuvghitlie nombereevabugonnabe Ev.

adm nistration server 1 b, in step S5, the vehicle novenent instruction

pr ocessi.ng.. ithe StiapsedSAinied oBHOkidg parkict @ehivies NG. 5l Gnd thedikidg Wehicle i n t he
first enbodi nent, and the vehicle novenent instruction processing of the

second efub0di BRNLatioMBMIREE RE! fReRBOpGH SEIBALRIYA tdpodESORdDBE paRaY e,
according to a shared vehicle distribution apparatus of the present

enbodi : 1 er j L0g. i f.erential |
mtnclebl)év@l hf?nré tgtﬂllaétsm \Mq' :?%%Wﬁ)ef' anﬁ]‘)ﬁglﬁ 291 k@d %ﬁ@é l?%g%@h’i lﬁ'[ ShréshRlEis &1 y

from 35 the port the hi st nu ~shared vehicles are
esti Mt ot @08 DALKES AL A AASHER RUTRYbAShMcR0aF il vehi ol e 2
evaluation value calculation processing above to obtain the results shown in Table 1, and
accordingly, the ports which require shared vehicle 2 movement are port A, port B and
port E. Here, port A and port B require the addition of shared vehicles 2, and port E

requires shared vehicles 2 to be deducted.

[Table 1]

Port Number | Port A| Port B | Port C | Port D | PortE

Information Type

A: Vehicles out of service 0 2 1 1 0
B: Available vehicles 1 0 3 4 4
C: Number of vehicles held by users ] I 0 0 ]
D: Number of vehicles held by personnel 3 0 0 0 1

E: Reserved vehicles 2 1 1 ] ]




I owest nunber of shaned vehicles are estimated to be parked after a certain

time.

the dissatisfaction of others (people other than the users of the

shared vehicle system which results when ordi nary vehicl es cannot be
par ked because the spaces are occupi ed by shared vehicles 2, and
di ssatisfaction of users which occurs %hen a lacl. of shared vehicles 2
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Next, vehicle movement instruction processing according to step S5 in FIG. 4 is

described in detail.

FIG. 6 and FIG. 7 are flow charts showing vehicle movement instruction

processing. In this processing the vehicle administration apparatus 1a outputs to a

personnel administration server 1b, a vehicle movement instruction to move a shared

vehicle 2 from a movement source port to a movement target port 50, based on the

evaluation values which the vehicle administration apparatus 1a has calculated itself.

In FIG. 6 and FIG. 7, first the control section 11 of the vehicle administration

apparatus 1a selects the port 50 with the highest excess vehicle number evaluation value

Ev.cwcess as calculated in the evaluation value calculation processing (step S21).



As seen in the flow chart showing the inter-port shared vehicle novenent
instruction procedure in FIG 8, first in order to ascertain accurately the
excess or |ack of shared vehicles 2 for each port 50, the nunber of parked
shared vehicles 2 is evaluated in the,yehicle adm nistration apparatus 1 a,
a ranking for the novenent of shared véhicles 2 is assigned to every port
50, and eval uati on val ue cal cul ati on processing .is p?rforne (step S51).
Next, the venhN&fleWHetAFTRSI0f Hiti aneshperRtUgIclean Wites £ 1 VRSN Ro1R Fdtieh Spor t 50
to which port 50 a shared vehicle 2 should actually be noved based on the
cal cul atepbsgivgl vadte iodeteahines (stemBR ) earidof the hahishtadxeessyekigtentunibiest r uct i on
processing in which a vehicle novenent instruction for noving a shared

vehi cl e Rahativeesiut {Q..SQUE a8t apekithar gile (N insstdlS12, eibphitletnoovehenper sonnel
adm nistration server 1 b (step S52). The personnel adm nistration server 1

b then comhbedtResdhEisiiaIalifded, R teWrotRYBFRM M to RephanLHGhicle 2
received fromthe vehicle admnistration apparatus 1 a to the portable

terminal 9 cariiighgy RRIAENCY: B nitha LRGCOIUBRGABLORNELRUkS (Step

S53). Furthernore, onte an instruction i's 1ss nove a shared vehicle 2

bet ween two ports, .the tlowrseturn tep S51, and th bgve pr.ogessi ng
is repea!‘%‘é‘d‘f’“ 15 f?dsl\‘ié‘ﬁ?tv,ahteﬁg '&ISEFQtSqQég’ t@'%ﬂ 'E)Pé‘t (‘f‘é?t@ﬁ’l %(t'l%ﬁ’e 3 'égsge]}’ ®step SS
1inFIG 8 is described in detail. FIG 9 is a.flow chart show ng

eval uat i B IS0 AEYACR @liediveni SRS BYE (vAye isdaitmired (Bep waRl-c| e

adm ni stration apparatus |a eval uates the nunber of shared vehicles 2
parked at eadh sppor32350 thldckisg ivgrsieaundakevadpation ealeh Byoetfobte stlactBd G 9,
first the control section 11 of the vehicle adm nistration apparatus 1 a
acqui r epoirtnfOois mat a positve tahe MNOeste 2 Hhther cheyelni X wih thepaxkkighet t he
specified port (for exanple port A) fromthe port master 15 (step S61 ).
Next, whetéeheRitletimbehevasdionrathednt ual isnerbed (ép sanketowabiuedsas s

hi gher than the determ nation mninmmtl~u-eshold is determ ned (step S62).

Her et e Aehetdd MiRlbor fhalaHild Apeake! d 1s a val ue which is set
i ndividual'ly for each port 50. If the nunber of shared vehicles 2 at a port

50 falls bel gy gnlgio%eyﬂgﬁcﬁ np LtrgPl S?%,el?hhg l%%‘;ﬂ{ge%&\{cg% %&rllger%vglﬁgﬁgnsvaqgg\@v-or a

shared vehicl®e cannot retu

1ack for the selected port 50 is a positive value (YES in step S23), then whether or not only
one port 50 has been selected is determined (step S25).

In step S25, if only one port 50 has been selected (YES in step S25), then this port
50 is set as the movement target port (step S26).

Furthermore, in step S25, if more than one port 50 has been selected (NO in step
S25), then a determination is made as to whether personnel 8 are stationed at the selected
ports 50 or not (step S27).

In step S27, if no personnel 8 are stationed at the selected ports 50 (NO in step
S27), the control section 11 of the vehicle administration apparatus 1a acquires the
placement status of the personnel 8 from the personnel administration server 1b, selects
the port 50 which personnel 8 can reach from another port the most quickly, as a candidate
for the movement target port (step S28), and sets this port 50 as the movement source port

(step S26).



time due to traffic congestion, for exanple, it is possible that a shared
vehicle 2 to be lent to the user cannot be secured, and this val ue
therefore is a mninumthreshold indicating when additional shared vehicles
2 are needed. In step S62, when the acg(ﬁi red actual nunmber of parked
vehicles is lower than the determ nati m ni mum threshold (NO in step
S62), a value obtained by deducting the actual nunber of parked vehicles
fromthe detefuithamane, inisispriizh if firie detetndinedh thas pirseract § A statiogedattthes an

eval uation value used to assign a ranking to each port 50 (step S63).

Fur t her me¢lected podd SP(HBRin étkp BIB), abethier @choadierals oalinderpoetf Soeankech vehi cl es
is greater than the determnation mninmmthreshold (YES in step S62), then

whet her ?grsgmelggge agt sl ipgé}pﬁqinaj(s%@@g vehi cl es exceeds a determ nation
maxi mum threshold 1s determned (step S64). 38 Here, the determ nation

[ h hol d i . ~yal ' ' ndl Vi I F 50, I f
e o "SR S0 B B P AP v SR

exanpl e whe plurality of users attenpt to return sh d vehicles 2 at
once to PWszgbﬁlﬂe"‘S‘gfs q%@?oelsisgtaatlgfo@gy%pqqttsg,urfﬁg?rt{%go er of vehicles

al l oned by agreenent tq park at the port SO may be exceeded, forcing a

shar ed vehi cl ughergase.dpigp 328 patere smmegp thanding oyt 3Peahivducd pesspanelg ateval ue
is therefore a maxi mum threshold indicating when the novenent (deduction)

of shar edtareridgNEY irpstes S2HBetdhed a pbri is sedqrtedbatcondantots prededertmindd arderdstepof
parked cars at a port is lower than the determ nation maxi numthreshold (NO

in step S6@) andihigpdroisakt 4shie Movbaentabunehbal(asp Bbéch is the difference
after subtracting the determi nation mninmumthreshold fromthe actual

nunber of par kede BRI Movdnfent BGurBSREhasHeel SAI £dx@She/WrCoD With teqodEdif er ence
after subtracting the determ nation mninmumthreshold fromthe

det er M ALk RIS LE 0Ll 8L BSclRRacuab usl) on val e used to

assign a ranking to each port 50 teV[i'acS romore, in step S64, if

t he actual nu r af .parke exceeds the determ nation maxi num
L earola (noTmen ofeuRRBE RS 8L SeRER el SRR TR

oubtr2ct 00,0, SE\ SR PRl e TR LI cBhold L am AR, setyel, nurer of
port 50 ssﬁﬁfgviﬁq)s not a negative value (NO in step S32), the vehicle movement instruction
process is terminated, and the processing returns to step S3 in FIG. 4.

Furthermore, in step S32, if the lacking vehicle number evaluation value Ev.jac 1S 2
negative value (YES in step S32), then next, whether or not the excess vehicle number
evaluation value Ey_excess for the selected port 50 is a negative value is determined (step
S33).

In step S33, if the excess vehicle number evaluation value Ey.excess for the selected
port 50 is not a negative value (NO in step S33), then the port 50 with the next lowest
lacking vehicle number evaluation value Evy.jq is selected (step S34), the flow returns to
step S32, and the above processing is repeated.

On the other hand, in step S33, if the excess vehicle number evaluation value Ev.

evess fOr the selected port 50 is a negative value (YES in step S33), then whether or not

only one port 50 has been selected is determined (step S35).



Whet her or not the eval uation val ues have been cal cul ated for every port 50
is then determ ned, and if the eval uation val ues have not been cal cul at ed
for every port 50 (NOin step S67), then the next port 50 is specified
(step S68), the flowreturns to step ?Fl and the above processing is
repeated. Furthernore, in step S67, t he eval uation val ues have been
calcul ated for every port 50 (YES in step S67), then the ports50 which
requi re shar ddstept$idel éonly ang poet iﬂivg@e(rv@ﬂﬂcmddYrEédwtqudéﬁ it thigrrort
extracted (step S69), and the eval uation value cal cul ation process is

conpl et &d.is Jhas detres ventat taoget aorttfor tMekhdred vehigoL{(stBS3@qui res novenent of a
39 shared vehicle 2 involves at |least a determnation that a port 50 in

whi ch the valpyahb@ib¥ahYepIOWT nforB 8datdnY oM 3hWes b&aUkelee®d (RO iaddipt i on of a
shared vehicle 2 and that a port 50 in which the evaluation value is

greater t3§53‘ ltflg %lll %ﬁ%vhngh ls%?o%ggttb il n(l)ove?n flﬂs%ru? o?thﬂ(f:ls Seléeted Q’»bé e 2 shown

be|OWIS OwWs "an ‘exanp termnatlon m ni mum
t hr eshol ds de ergl nati on maxi mum i cles allowed by

agr eenefEndidae [rihe FOVERENitRgpROTD tea?ﬁ?éanig}igpma 'Seﬁe%%s ‘EEBV% emfR

eval uation val ues cal cul ated by the eval uati on val ue cal cul ati on process
and t he @ 8diport J0for fhershaied eshicte? (Siet3®er or not novenent of a shared
vehicle 2 is necessary) for each port 50 fromport Ato port E The

eval uati on val degermibageads grentrheless dw eirether amed peradwel Seieomatipaethodhef t he
eval uati on val ue cal cul ation process, canme to -3 for port A 3/4 for port
B, +2 f adovpaieht Lurde/portf 0r (seprd3gh.andithersbnhelrg froktatitnedAt derdoveghant ports
whi ch require the novenent of shared vehicles 2 are port A, port C and port

E. Heregones orﬁS@S‘ﬂEB% EteESB@HWé’n@n@ﬁiﬁiuﬁx@rﬂ%r tlﬁ”‘ﬁrﬁﬁﬂmb’l@ét%l@%oﬁ ,S0wbi | e port
C requires the deduction of shared vehicl es able 2] Port Nunber

| nf or n’a§1(§)Q,Q t]Iey&%Pe%r\Ieht%Peof is C%E@Ittto ﬁ:P ekso gg@@ggﬁ%ﬁlsgrx%‘] PA ve |839

Thr eshol d21412Det er m nat i on res nmber cles all owed
o o HEEIGICE A JUERE LA L o 0028al vt 1
Furthermore, in step S38, if personnel 8 are not stationed at the movement source
port 50 (NO in step S38), then an instruction for the personnel 8 at a location (port) closest
to the movement source port 50, to move the shared vehicle 2, is output to the personnel
administration server 1b (step S40), and the vehicle movement instruction process is
completed.
According to the determinations made in the vehicle movement instruction
processing above, in Table 1, port A and port B can only accept additional shared vehicles
2, and can therefore only act as movement target ports. Furthermore, ports C, D and E
only allow shared vehicles 2 to be deducted, and can therefore only act as movement
source ports.
A shared vehicle distribution instruction apparatus in which vehicles are moved
preferentially from the port (parking region) which is expected to have the highest number

of parked shared vehicles after a predetermined time, was described as the first

embodiment of the invention.



40 Vehicl e deduction threshol d42533Vehi cl e addition threshol d74754Vehi cl e
deducti on necessityNYYYNVehi cl e addition necessityYNNNY The vehicle
deduction threshold, vehicle addition threshold, vehicle deduction
necessity and vehicle addition necessity listed in Table 2 are descri bed
bel ow. Next, the vehicle nmovenent insBfuction processi ng according to step
S52 in FIG 8 is described in detail. FIG 10 and FIG 1 | are flowharts
showi ng vehi clnghgrpressre vmbodistentichd omtipt swessil hgf ihe wehickhadiheistradnnc| e

adm ni stration apparatus | a outputs a vehicle novenent instruction to nove
a shar ethppetitsl ia cdnbittines €z sveNeni®Nval GOtH] ERatmtH evide @RE fHe Ve@lc@einop@héd 50 to
t he personnel adm nistration server 1 b, based on the eval uation val ues

whi ch t Rasi@liof laBpARTE "Melé é}semna@m?erpamﬁo%te? 98li¢ Bl @tLs ek ssild o hd FIG |
Oand FIG 11 , first, tile control Section 11 of the vehicle

admi ni s te{vﬁft{ag?% gﬂggrc?hﬂguc}h W l, gn% sle ! §fl %Osﬁ%:nu$&) iﬁ]cFrlGV\@ic&rl]es Qﬁd ‘l%vt% uation

val ue cal cu e eval uation val Ue ca ation processing 1s the
highestdg %ﬁ? 87“%. Next, .whether or not the evaluation value of the

sel ecte B MBYCTNENLANSHHEHPR PRPUAN e is deternined (step S72), and if the
eval uation value is not a positive value (NOin step S72), then the vehicle
novenent i nstfudescobedaboresyith diersharad Melhield disimeltiondnsiiustion ennaraies ¢fo st ep
S53 in FIG 8. Furthernore, in step S72, if the evaluation value is a

posi t i vehy ptesent ¥iB8dinrens tbypn @i RY sharérbyehnaet 2 pleédrérgrallpfronothetpoet unber of
parked shared vehicles 2 at the selected port 50 is higher than the vehicle

deduct i omhithisssipedted icshadetiey iiphadnirmbeapf Silad vehidds piekal aftdha vehi cl e
deduction threshold is a value set individually for each port 5U If the

number  Qfreft@ncbdihié, Gh&e iLarPdftc@ MAI fn 235l 50 RRERW Rirsber BF piRedd, in order
to give the highest priority to the I ending of shared vehicles 2 to "direct

riding” Jeeis okE | & Eég' welll Sag )l th e DO LA fTest 2 o LRVGMENL O
a shared%vehlg e P?Hﬁ?@ﬁ%gfﬁ%?? %ﬁﬁg éﬁo ﬁé}]porfpg% Wﬁiéﬁ(ﬁas
Insuffi Colcgl%y Ea'? &12%{2{(%13' r((g.lscaer\?ed2 for grdfirg)arr)p Ivgglglgé, d?s%at?s%ac?i%% otfgthreresd(%goeple

other than the users of the shared vehicle usage system) caused when ordinary vehicles

cannot be parked, for example, can be prevented, and the shared vehicle system can be

operated properly.

[Second Embodiment]

Next a shared vehicle distribution instruction apparatus according to a second
embodiment is described.

In the second embodiment, a shared vehicle distribution instruction apparatus in
which vehicles are moved preferentially to the parking region estimated to have the lowest
number of parked shared vehicles after a predetermined time, is described.

With the exception of the operation of the vehicle movement instruction
processing, the operation of the shared vehicle distribution instruction apparatus and the
construction of the apparatus are the same as in the shared vehicle distribution instruction

apparatus of the first embodiment, and therefore description thereof is omitted, and the



the nunber of shared vehicles at this port airy further. Accordingly, a
port 50 for which the nunber of actual parked shared vehicles 2 is | ower

t han the vehicle deduction threshold cannot be used as a nobvenent source
port for a shared vehicle 2. Because tijhe determ nation m ni numthreshol d,

t he determ nati on maxi mum threshold, and the vehicle deduction threshold
are set jindividually .for 50. J reés i ch have a
nunber o\feh\llcel%i“((:) I rge')e(ltb"(ﬂs(\?remﬁﬁgPrroggsresmgclﬁéh%gehgﬁegtv%@%le?cﬁ?tggﬁtﬁ)@dég%%ioﬁ e having a
| ow eval uati on value. Here, i.n step S7é)iEi . f the nunber of vehicles parked
in the sHPEEP!bT prest F@bﬁ‘ﬁél’ﬁw bilesRe 41 ¥kducti on threshold (NO in
step S73), then the port 50 with the next highest evaluation value is

sel ect ed (st el B789cond prabedigant. &t ardgstorpoy pregrehiclsn graferenedbyie the ocessi ng
is repeated. On the other hand, in step S73, if the nunber of vehicles

par ked iport (parkSel exgied epondteb® Have aiEoloevestmambeho fojaek edestianetlivehictdsraéishol d
(YES in step S73), then ne xt whether or not only one port 50 has been

sel ect ed; hedéletnendd NRd, he hRReRER tardenpsrt SR LRI ddidrmPildybedste tRort 50 has
been selected (YES in step S75), then this port 50 is set as the novenent
source . : I : adelcYPre than one port 50
has beeﬂﬂé%ﬁré%ﬁg(gm?{@rit Hﬁg% té%ﬁ@%‘?"e&dfg% ﬁét(r?&(t)lrg ﬁé%degpsgﬁggonnel ~ are
stationed at tile selecte rt 50 is determn In step

d (step S77)...:

S77 11 o peledforarords i BeBRY suibet®ule FL IS atSb R et 1 1 Step
S77), the control section 1 of the vehicl dmnistratjon paratus 1 a
acqui r es"PHaE 5|S%rs§réﬂvclgtpéﬁ]f9f§nw It ﬁ?@m;s%% RAGH{PAIKIRE e fﬂgn'fﬁéff b

adm ni stration server 1 b, selects the port 50 which personnel 8 can reach
f r om andhhbighps numpreofmsstedgaiscioy apeedgtesmigd @atied, ths proprssims Ve pteP sour ce
port (step S78), and sets this port 50 as the novenent source port (step
S76) . FlidtihersteprSs,7 tb detstngipe B Anovdmdntt target gett shonld bel exdvatedpefmoninel 8 are
stationed at the selected port 50 (YES in step S77), then whether or not
there i preskyingnenpaeg SD0waktepdBCih deersniened mBvanentSbake poed Specifledisr, m ned

(step S79). In step S79, if there is only one port 50 at which personnel 8
are st atiflenekkc(tiSsdqlentially the steps from step S31 to step S37, the steps from step S21 to
step S30 should be executed sequentially, followed by the steps from step S38 to step S40.
As described above, according to the shared vehicle distribution instruction
apparatus of the present embodiment, by moving shared vehicles 2 preferentially to the
port 50 at which the lowest number of shared vehicles is estimated to be parked after a
predetermined period, an effect is obtained that user dissatisfaction which results when a

user cannot borrow a shared vehicle 2 at a port 50 which is lacking in shared vehicles 2

can be prevented, and customer satisfaction can be improved.

[Third Embodiment]

Next, a shared vehicle distribution instruction apparatus according to a third
embodiment is described.

In the third embodiment, a shared vehicle distribution instruction apparatus is

described in which a vehicle movement instruction to move a shared vehicle preferentially



step S79), then this port 50 is set as the novenent source port (step S76).
Furthernore, in step S79, if there is nore than one port 50 at which
personnel 8 are stationed (NOin step S79), then a port is selected
according to a predeterm ned order (step S80), and this port is set as the
novenent source port (step S76). Once -*tthe novenent source port is

determ ned, next the port 50 for which the evaluation value is |lowest is
sel ect edfr¢mtteppB8ihg.reier twhewhie héghestmuner o fhshaed adehizteis are astimagedab Hehe
selected port 50 is a negative value is determned (step S82), and if the
eval uat i gatkased (U aipsede@rmindiagat, iave awahidr rho¥nicit Bls@RctDBd) mdveanhkia@ vehicle
novenment instruction process is termnated, and the flowreturns to step
S53 in F\Le%cnéple@éﬁm B parlamgn@g? ereltife i mgﬁesﬁmyatdf%mx@wﬁcv

negative value (YES in step %en next ether or not th er of
shared vehi a ecte ort 50 ess, than the vehicle
addi ti on’ ?ﬁ?ﬁgg%?fﬁ?pl? spa&e?d &Fﬁrﬁé)&g{& r%n %é%}e a'ﬁelﬁsé'eatah%m@tg I'cle addition
threshold is a val ue wh Q is set |nd|V|duaII for each port 50. If the
nunber of shaT%CC\yléW%ﬂO@ shesghagedshicl %@St@ke&é@u@wﬁ@n@ﬁp@@%P%Foriilﬁgor der
to 43 give the highest priority to users returning shared vehicles 2 to

t hi s porte tsphindtembodimeshothd saimdiag tieeonsthigtiomol/bashared vets pladestringlonc| es 2
to this port 50 from another port 50 which has surplus shared vehicles 2 is
f or bi ddenstngaoth lhpparttoe acnondiep tofheShsirand ssvehi ehdsdiZneats, hind shepdsrt 50 i s not
further increased. Accordingly, ports 50 in which the actual nunber of

par ked sdwérgdionahégdis ohitted hergheld thdradhididmovehemligstaddoi paRedshigeinahpd d
cannot be used as a novenent target port for shared vehicles 2. Because the
det er m n@abie@eHicl mmbhhsﬁﬁﬁeh@hon fﬁgaa@%%rmerb%s'emrﬂ%ﬁm&m heesnbed g and
the vehicle addition threshold are I ndividually for each port 50, there
can be ports 50 which have a nunber of vehicles below their vehicle
addi ti on threshol d despite having a high evaluation value. In step S83, if
t he nunber of shared vehicles 2 rked jin_the selected part 50 is ahove the
vehi cl e addlﬁpda g QPYW&T$ﬁ t&%%9wCPﬂEﬁ“WHBgH%HPES@OVASﬂe he next
| onest eval uation value is selected ste S84), the flow returns to step
S82, and'eblsée @Bﬁwerﬁ,{@ﬁ%@gprﬁarchdm@5@33{1@@:{ in the first embodiment using FIG. 4

in the vehicle movement instruction processing in step S5, each time an instruction for
personnel 8 to move a shared vehicle 2 is output to the personnel administration server 1b,
an action of moving a shared vehicle preferentially from the parking region estimated to
have the highest number of parked shared vehicles after a certain time, and an action of
moving a vehicle preferentially to the parking region estimated to have the lowest number
of parked shared vehicles after a certain time, may be repeated alternately.

In other words, each time an instruction for personnel 8 to move a shared vehicle 2
is output to the personnel administration server 1b, in step S5, the vehicle movement
instruction processing in steps S21 to S40 described using FI1G. 6 and FIG. 7 in the first
embodiment, and the vehicle movement instruction processing of the second embodiment,
may be performed alternately.

As described above, according to a shared vehicle distribution apparatus of the

present embodiment, by alternating between moving a shared vehicle 2 preferentially from



On the other hand, in step S83, if the nunber of shared vehicles 2 parked
in the selected port 50 is lower than the vehicle addition threshold (YES
in step S83), then next, whether or not only one port 50 has been sel ected
is determned (step S85). In step 58-5if only one port 50 has been
selected (YES in step S85), then this port is set as the anenent t ar get

port 50 {0 . 1.Gl: Al one
port SOUL }50r gekgélte\glg?lgmecﬂdg?eﬁé\&rﬁﬁe?gf?ﬁ%g%qs\jéhui gsteﬁ‘g ﬁ%at%dr {0 ers

cl osest to _the novement.source port 50 i ate for the
movenenf crarlaérmpar@ Mg aneveaisls 1 weicr%raﬁm@qwog qrﬂre%ﬁovenem
target port 50 for shared vehicles 2 (steg S86). Then, mhether or not

per sonné&wst aviebetefshead aehicles A evovalsdin be parkedafrsratcespnitenadicer mi ned
(step S88), and if personnel 8 are stationed at the novenent source port 50
44 (YESdisaat’ssf@piosasy)ghetsr(emmmoihasﬂhamdteiusersforﬁrhdsmereﬂeaebiohrwkte@)arhiqlhi s port
50 to nove the shared vehicle 2 is output to the personnel adm nistration

server fesbit{ #hepoDd&Rry valitiet Banvehd sdrRedBuRIRNbe b8t M€ bEPidIrICEss i s
conpleted. Furthernore, in step S88, if personnel 8 are not stationed at

the movenend véﬁ’HE§§ QT 520 AN orus%t.ge&héﬁ%ﬁ%Qﬁranqrrdamﬁtsrrérga Lanckor the

personnel 8 at a | ocation (port) closest to the novement source port 50 t

nove th shared, vehi c is output ,to, t er,sonpel a ion server
b (st rs“e@bﬁmarraﬂ TR ohTtePe Basdvenie b2 B GRL PEprePThE g g et
conpl ete % ? e 2. abov re shown, in addition to t e actual nunber of
vehi cl eé“ﬁ’aﬁf éaﬂﬁhﬁeahrregarlr clgGystem sAhPeapepiet fdt JEIRrRIeE CHEMRIE | on

t hreshol d. and the vehicle addition threshold, and the vehicle deduction

vi abi | i safisfaRHeRHEihey ingenvepaicHIzeshesawhp aramal weere af thatsbareé veldflenot t he port
can be used as the novenent source port) and vehicle addition viability
(whet hesystam.not vehi cl es can be added, whether or not the port can be used
as the novenent target port) as determ ned by the vehicle novenent
instructi on pweessiinge fidr theagh thied émb&dimearapovd, aferthe peltitleE. Accor di ng
to the determ nations nmade in the vehicle novenent instruction processing

descri badisaiRn daRllatibn dskrReMmed Bf fRMIn@RkMoRGEe0E s 8ldivd Onat p&lanRy
vehicles 2, and can therefore onIy be used as the novenent target port.

Fur t her gy fort ArpandRble B p &pﬁtthgn%gem{g%rsgn @%ﬁ@a%%hh%‘xs@ﬁto oA only be

deduct ed, and they can therefore only use as the novenent source port.

A shar ego vl g &1 bl DU eb WLTHEL A ARRELA 45 b, M0LER SR ed

vehi cl es

instruction is cancelled. However, if free personnel 8 are present at the port 50 from
which the shared vehicle 2 is to be deducted, a vehicle redistribution instruction for a
shared vehicle 2 is issued to these personnel 8. Furthermore, when the calculation results
instruct that the shared vehicle 2 is distributed by being driven, then in the step for the
evaluation value, because it is already included in the number of vehicles scheduled to

arrive, the instruction is issued as is.

[Fourth Embodiment]

Next, a shared vehicle distribution instruction apparatus according to a fourth

embodiment is described.



nmoved preferentially fromthe port (parking region) where the highest
nunber of vehicles are parked was descri bed above as the fourth enbodi nent
of the invention. In the present enbodinment, the control section 1 | of the
vehicl e admi ni stration apparatus | a q nstitutes the eval uation val ue

cal cul ati on device and the vehicle novenent 45 instruction device. Mre
specifically, steps S61 to.S69 in FIG 9 correspond to the, eval uati on val ue
cal cul ati on” dévipe@urthpmbodipentayihared wshisle IRStrIcEon $pPEYHS }é’g‘l?gﬁﬂo‘feé t he
vehi cl e novenment instruction device. As described above, according to the
shar ed vethic¢seprdfesantinbby frioonthe petkingcteizion vathphe highest otmbereofagkedrtehicles

enbodi nent, by noving shared vehicles 2 preferentially fromthe port 50

whi ch haig defeibbi ghest eval uation val ue and has a surplus of shared vehicles
2, an effect is obtained that in a port where the nunber of vehicles in the
port 50 exceegsah&nhbusheiuctdl OMGE shifed RO GEABRHLUBBS INk@IIINGPpAGRIUPY
parking regions allocated to ordinary vehicles, dissatisfaction of others
(peopl e LLAREd B3f: F1fin URRIRIRn [1Re SIAL AAGIRUR! BafSLAle HiRRAS, UNab! @
to park ordin y vehicl'es can al'i'm nat ed qgui ckl'y, and t'he shared vehicle
system can be operated properly. [Fifth odi ment. X shar.ed vehicle
7 St 1 RGO REoPAIES BITORS Bl LG S OPE RO EBORTF I ISHSTIBERD of 't ne
invention is described. In the fifth enbodi ment, a shared vehicle

di st ri buhPeal BSestifter and theash el amgyement yisiragliapgtipeas g Jr be spared vehicle
preferentially to the parking region with the | owest nunber of parked cars
i s descrdipabutiog inkiredtion @apparpius of thegiresehieengtedimeent veedeiseiieddi deteilbut i on

i nstruction apparatus and shared vehicl e novenent instruction processing,

t he oper at i onAsisedn i thedivs thatCihoouingthe irher-mppargtushicte mbeerfidrtt h enbodi ment
is the sane as that of the shared vehicle distribution instruction

appar at Ussta@6eh @kdegddre it PR5 .19, Fisdt it Brder@hsé Qi RcanbodiniRAtS:s ofdkd$ such
description thereof is omtted, and the vehicle novenent instruction

processidigrel Vehidfes Sh8F @a@_hxy%ni ! ehediusivel HpakiQR sRRRAN LIRS 8fis LNuRELHENt
enbodi ment is described in detail.

the vehicle administration apparatus 1a, a ranking for the movement of shared vehicles 2

is assigned to every port 50, and evaluation value calculation processing is performed

(step S51).

Next, the vehicle administration apparatus la determines from which port 50 to
which port 50 a shared vehicle 2 should actually be moved based on the calculated
evaluation values, and performs vehicle movement instruction processing in which a
vehicle movement instruction for moving a shared vehicle 2 between the source and target
ports 50 is output to the personnel administration server 1b (step S52).

The personnel administration server 1b then communicates the instruction for
movement of a shared vehicle 2 received from the vehicle administration apparatus la to
the portable terminal 9 carried by personnel 8, via the communication network 7 (step
S53).

Furthermore, once an instruction is issued to move a shared vehicle 2 between two

ports, the flow returns to step S51, and the above processing is repeated.



4G In the fifth enbodinent, in order to nove shared vehicles preferentially
to the port (parking region) where the | owest nunber of shared vehicles is
parked, in the vehicle nmovenent instruction processing nentioned above, the
novenent target port may be determ ned before the novenment source port. In
ot her words, in the flow chart show t he vehicl e novenent processing
described using FIG 10 and FIG 11 for noving a shared vehicle

pref erent i al Ngxt, therevalyation vilpacitulgtionepyioossy indier 85t el If1. §nedescribedar  of
cars are parked, the process Fromstep S81 to step S87 to determ ne the
movenentethidr PES. Pigratflovayhdeshexequéetlbieh anebéhalquiaoagsodesding &1 epicb71 to
step S80 to determ ne the novenent source port. Specifically, after

executipg v%ﬁ%eelat.ﬁlﬁlstrxt@m@pp%;%l d &RMa ek GR: el Of a8 whloled NBarkbePs from
step S71 to step S80 may be executed sequentially, followed by the steps

fro_rnstgldﬁa Eo&goghggﬁﬁgg lﬁﬁ(g§§ &hpﬁggggove according to the shared

vehi cl e Ibation apparatus of the present enbodi nent, an

eTree oo o B8 Bed i S Bl Y SRR Yol SR T

| acki ng i n shared vehicles, dissatisfaction of users resulting mhen a user
cannot #@rirewniosHaioa @nvemnunker of shased vehiddes 2 Bokehatdhe precifigdkiiont(fomn shar ed
vehicles 2 can be elimnated quickly, thereby inproving custoner

sat i sf actangrie p§r&iMy tirontreqgairtmeastdr 18&xtep Salshar ed vehi cl e distribution
instruction apparatus according to a sixth enbodi mrent of the invention is
descri bed. [|KNetthehsiht br wiriecicaRinéd actuad hameet ofghatiede elictdsris bigheothan
instruction apparatus is described in which; a vehicle novenent instruction

for novinedershatied mishiveh ﬁu&h@lfdeiﬁﬂ%hﬁl'nlad/(sftépoim2 he parking region where
t he hi ghest nunber of cars are parked, and a vehi cl e novenent

instruction ﬁ@{e fﬁ@\ﬂe[wmﬂ\avgphﬁhﬁl ﬁir@srhgﬂitlk %lv@ﬁet\'\g\lémﬁ seEih fvncg.laﬁl %pn wher e

the | owest nunbéer of cars are par ed are I ssued ternate y. Betause the

constr UCt hgoit%fo tIPﬁ]CSh?nrb%d%fvs% re% vehlc Ut I '6 fla nssl%erlgvc\;/t g}f agﬁ)ﬁl{;at us is

the san® a hat "o a"velfi'c s Pit ut| iRt ppar at us
according to the fir hr h fifth e descrl on t reof i's
ot edHeiishape! VEHATE 2T %3@8%%9%&%&%%9 Jshinat S8y Bithe o SERAr el
vehicle distributjon |nstruct|on apparatus_of the present enbodinment is
descri b&8e e @eta{fir congesbomiforgexem ehé‘ ig passiblethBiotishirest vehigle 2@ be fevly chart

showi ng the inter-port shared vehicle novenent instruction procedure
descri bedhe wser pennobhe sesueadbendt thisnalugshergfore & a @inimum threshold indicating

when additional shared vehicles 2 are needed.

In step S62, when the acquired actual number of parked vehicles is lower than the
determination minimum threshold (NO in step S62), a value obtained by deducting the
actual number of parked vehicles from the determination minimum threshold and
subtracting 1 is set as an evaluation value used to assign a ranking to each port 50 (step
S63).

Furthermore, in step S62, if the acquired actual number of parked vehicles is
greater than the determination minimum threshold (YES in step S62), then whether or not
the actual number of parked vehicles exceeds a determination maximum threshold is

determined (step S64).



each time an instruction for personnel 8 to nove a shared vehicle is output
to the personnel adm nistration server 1 b in step S53, an action of noving
a shared vehicle preferentially fromthe parking region at which the

hi ghest nunber of shared vehicles are garked, and an action of noving a
vehicle preferentially to the parking3 egion at which the | owest nunber of
shared vehicles are parked, may be repeated alternately. In other words,
each time an Herstthedeteuminhigen pexisomn tiresBotdo's aryakie avhadieis et ipdividiady forj s
output to the personnel adm nistration server Ib, in step S52, the vehicle
movemnmenteatinpgdit 901 (fahe puigbaSHishged RelsitRPS 1152 boit 60 8REeedet iy thbwtoldstang FIG 6
and FIG 7 in the fourth enbodi ment, and the vehicle novenent instruction
process Ieagmgfe Wig 4 pilitdh e obedis Rt B%0RE sReEd MR RhlRod @iyporf's

descri bed above, accordi'ng to the shared vehicle distribution apparatus of
t he presgn Qd] r I ] Vi r icle 2
prefer e?@?geféyg% SJS%B%%Y g%tr @eé@%\%ﬁx‘ {):f;]]\gll'}%qs&ést gu'ﬁ?‘ga%g@? e@\e?lztlhggtg ﬁ(oérﬁ{;/gal ue and
has a sur?I s of shared vehicles agd novkﬂ% a shared v hichTZ_

or of er eerta0 P4 B YR [oree frehaRd et 7o oSy 2o BAET FifaM ue and
which is |acking in shared vehicles, the dissatisfaction of other's (people
ot her t IYghictaand they walws istiprselorsg Baxipnn diresholbindigptingveen the s eaephen

ordi nary 48 vehicl es cannot be pai ked because the spaces are occupi ed by
shared Vé¢ducties) df shamd vehislsaliisheeded.on of users which occurs when a | ack of
shared vehicles 2 neans that a user cannot borrow a shared vehicle 2 can
bot h be prevdnted S6dowhéiathe ab@blenunsberiol pakéecdrs hihwort Reosbranattheehi cl e
system can be operated with inproved custoner satisfaction, wthout

I nconverleRnsinAdoR kAR Suriifresiobd (00 iWSBP S6Y, atktR SR AEhYRIfCLRIcRYStem In
the fourth through sixth enbodi nents, cases were described in which

i nt er - PQIHicSRAREH FEERINCE he RYGIRIE tﬁe;ééstf]ﬁmhém a;f\g &%@@ﬁﬁémbnq fhbr eshol ds

only applied to tile nunber of parke ared ve wever, even if
[

the Sharag aMﬁJ%t?eL%?P%qégd g%g;tﬁ tf?tr?tfn? r%?vél\t}lgl S %vﬂﬁ:ﬁ??&xierﬁw-ferg%@ﬁferﬁ shar ed

vehi cl es are prov e locations ere ey are required, if the
pl acenent. of .the personnel 8 .is not tak i nt onsi.deration, there is a
bossi bi PR ARG S RUTE o i BAB IhrE b R E N S S TR CHAPHWRhi ol o 2
cannot be assigned even if the shared vehicle npvenent instruction is

cal cul at¥ashetd it st as the eypluation valpepsed ta psiene sreking fecash peitarPel§teriSe8i-r uct i on
is issued without considering the personnel 8 and the shared vehicle 2
despi te the ffaghenmpae, ipsiepGiAcil IS astual sumberafipprked venagxeeedhtliced vehicle 2
to the targeted port 50 which is lacking in shared vehicles 2, the
determination maximum threshold (NO in step S64), then the number of vehicles obtained

by subtracting the determination maximum threshold from the actual number of parked
cars is set as the evaluation value used to assign a ranking to each port 50 (step S66).

Whether or not the evaluation values have been calculated for every port 50 is then
determined, and if the evaluation values have not been calculated for every port S0 (NO in
step S67), then the next port 50 is specified (step S68), the flow returns to step S61, and
the above processing is repeated.

Furthermore, in step S67, if the evaluation values have been calculated for every
port 50 (YES in step S67), then the portsSO which require shared vehicles 2 to be moved
(vehicle redistribution) are extracted (step S69), and the evaluation value calculation

process is completed. The determination as to whether a port 50 requires movement of a



targeted port is processed as if it is lacking in shared vehicles 2, and an
unnecessary instruction is issued to nove a new shared vehicle 2. Here, a
system may be used in which a threshold for the novenent of personnel 8 to
a port 50 with a surplus of shared veg'cles 2, which relates the nunber of
parked shared vehicles 2, is newy applied for each port, and if the nunber
of shared vehicles 2 at any port 50 becones scarce, an instruction is

i ssued tsbarefechelesoinmelvesat Isast idatermingtigethsionpast 58 innbichtlke ¢velugboe a shared
vehicle 2 fromthe port 50 which has a surplus of shared vehicles 2 at

whi ch penaernels 8 nagaiveolalyerregerds teaddhlon diarshared vehicket? arsl thatckpangsd n
shared vehicles 2, nove to the port 50 which has the surplus of shared

vehi cl esy hich O e FHNLARE VIREEis girécatetr ffl?anrlq‘gtflﬁf‘es(?ffxe SLRLB6H ¥ehimt&svedidhes ked at
a port 50 is administered based only on tile nunber of parked shared

vehicles 2 1 e i rkin rder he nu r,0 I s 51

occupi ed byw\jﬂeaﬁlncflgehsowvdﬁ]}f é@ﬁwéér %ga(l))g ‘9@19 h (S)l%rodgsranceg(%ﬁlg%e %felR%g%ﬂéﬁﬁg%tg@ making it
possible to run oyt of spaces.in the port 50 wherg shared vehjcl 2 can be
Do ke, i g1 (RS SR it bt TR e TSR al VN 6 DO, ch ar o
out of order are included when counting the shared vehicles 2, a threshold
i s assi GAEGTRAY 2K Jsbiet nemberndipedked aeys o alrariiows thegfvablaben Vylees cl es can
be parked at the port 50, and an instruction is issued to personnel 8 to
qui ckl y caibvlataddry tbeievalhatomded ueahiutities ppaeksenddbe pdistrsblB@nwhcashitexceed t hi s
threshold, to a maintenance facility or the like. [Seventh Enbodi nment]

Next, a (ebethedr mppavandst dfershieldivehielereis aeseasarpnfonbBachipoeoilt frohpousage
reservations for shared vehicles according to the nunber of avail able

shared v@pb€EeTHdicvhlubiio e4uLebyReBn BRI b5 vaseARREdBilt@hot Bkiad bhteshar ed
vehicle distribution instruction apparatus above is described. Since the

constru %’if%l Q?E@f vsa?]J}ecaq;chP&t oi(?\lcqrg&gﬁrcgﬁg %o 100r Y& IAC KR fo?ggft Yauhap, hse Ehe same

as that o ared ve I'stribution’instructi on apparatus accordi ng

ot L SRR, S STRECE TR S 5SS RO L6l bR o, 20 P

vehi cl e reservatréi° pr tifs cle
reservatjon, of .the_present enbadi nent js _described. in detail. r.t her mor e,
i n the COiet P’?lET‘F%%QEﬁPOﬁé’ BOTA Cetid PBK e KT R R e PN rﬁgwm{ Tgpal

shared vehicles 2, while port C requires the deduction of shared vehicles 2.

[Table 2]
Port Number Port | Port | Port | Port | Port
Information Type A B C D E
Necessity Minimum Threshold 2 1 4 1 2
Determination Maximum Threshold 9 5 8 7 5
Number of vehicles allowed by agreement 11 9 9 12 7
Actual number of parked vehicles 0 4 10 6 2
Evaluation value -3 3/4 +2 5/6 -1
Redistribution Necessity Y N Y N Y




apparatus according to the seventh enbodi nent, the personnel adm nistration
server 1 b used in the shared vehicle distribution instruction apparatus
according to the first through sixth enbodinents is not required and

therefore need not be provided. 50 Hgost is a detailed description of the
reservation processing for renting a shared vehicle to a user in a shared
vehi cl e[systent ofy; J e RIESEOT (edtigRy TTemt, g tesfTpwsCharg ijn gl 12
Firstlyl when a uger %g accesses ?ﬂe vehrcle admi ni striati on app ratus 1l a
V| a the L,Ulnlunl \., tIC | &4 -t ﬂbl ‘“Ei‘i"r’i "“éﬂ 4 Ilcﬁ tl‘0|
unit 1 [L in the CXHWEP@BQﬁWPn?@FV%ﬁron apparatZs 2 Fasks 't he aser ﬁS for
user identification via the portable termnal 4 d pronptls thel user] A3 to

i nput reservation conditions for tile reservation process to receive [step
S 101 )| HPre, reservation conditions neans information for selecting]a
shared yehicl e 2 Vehigledéducdoichecassigepar t ure |poNt,| ak¥rijvalk porY¥, [uskge| day,
usage t| nme, desired vehicle type and the like. In addiftion,| vehiicle type
means a cl assTTT CoEhieR ARihTelfgHy Sh a vehilcl g, |sugh lasnvehigl e type| (type
of car pody), engi ne, transm ssion (for exanple, AT/ MT)) , type of| powef
t ransm sstonmfunction—stuch—as—two=wheet—drive/four—wheel—drive,—existence
of equi pnent such as sunroof and the |like, color of car body, and the I|ike.
Next, the con 1 determ ere |s vaca nt.vehicle in
the departure E%V@“@FdﬁéF“WQ‘?%#ENQ @M@ dgﬁ@nﬁgﬁﬂw#LVngkf@ UHiPnt he
reservati on master (step S 102). In step S 102, in the case where there
is no va%a?ﬁ’ﬁSl‘\YéiﬁFié’leblclerﬂdﬁiﬁl@“d@p%ﬁt%rl@e‘meabGQ\@)aTerde%éﬁ 8elpy2) , the control
unit 11 sends the user A3 a nmessage, "reservation NG' via the portable
term nal 4, pNextedusvehmla mevematt iimtructont procasingaceordiog $estemS 32 ingd6f 8r s
processi ng as requested by the user A3, such as waiting for a vacant

vehi cl e, isclaneitded mgdéthié. r eservation, or the |ike, and finishes the
reservati on processing operation (step S 103). Furthernore, in step S 102,

in the case WART.QOtHAMRGI $1 areREANMEY 8livihEvdhiclt R vemBRrihdfePert (YES in
step S 102), it pronpts the user A3 to input the desired usage tine

(reser vaghetstah WHidiHe vERSRRUA i tohBbgitadus TEbutpils@P eRicldfd vement

instruction to move a shared vehicle 2 between movement source and movement target
ports 50 to the personnel administration server 1b, based on the evaluation values which
the vehicle administration apparatus 1a calculates itself.

In FIG. 10 and FIG. 11, first, the control section 11 of the vehicle administration
apparatus la selects the port 50 for which the evaluation value calculated by the
evaluation value calculation processing is the highest (step S71).

Next, whether or not the evaluation value of the selected port 50 is a positive value
is determined (step S72), and if the evaluation value is not a positive value (NO in step
S72), then the vehicle movement instruction process is terminated, and the flow returns to
step S53 in FIG. 8.

Furthermore, in step S72, if the evaluation value is a positive value (YES in step
S72), then next whether or not the number of parked shared vehicles 2 at the selected port

50 is higher than the vehicle deduction threshold is determined (step S73).



.51 Next. the control unit 11 determ nes whether it is possible to secure a
vacant vehicle for the desired usage tinme input by the user A3 (step S
10~). In step S 1 G5, in the case where it is not possible !0 secure a
vacant vehicle for the desired usagejine input by the user A3 (NOin step
S 105), the control unit 1 1 sends the user A3 a nmessage "reservation NG
via the portabletermnal to reserva opfi tio
processing 2! Hegsethestefis! E‘p‘?eéié‘é%%ri gg%r‘%ﬁu@ﬂ?éﬁ“b‘b ‘ﬁH@?yug)éFa ’Sporég%h as
waiting for a vacant vehicle, changing the reservation tinme, canceling the
r eser valfitanpurober-ofishdred eehialasi2 ft mp@rhéglqbﬂéow ethyeshploninerdercissiivitheper at i on
(step S 106). Furthernore, in step S1 G, in the case where a vacant

vehi cl ehighsst baosgay tiedehdihg bl shadebvehtdesus ageirettridingipuserstiyort hieis pser A3 ( YES
instep S1 0S), the desired usage tinme, and the reservation conditions

descri begl tﬁ@@%@slﬁ[@xn@k@fe@@hdt%&v’@ﬁmeﬁtﬁ@s‘l’lﬁfeﬂ QBhiERSt @6mkifis pB&S@Gbhat i ng the
user | D of the user A3 who has requested the reservation and the vehicle

nunber g otﬁe@%&%%ﬁ% ﬁ%%?&rg%%m Sq]%l%d ZehR1SR iSf 0;1;9@1 n '¥P LE QYo refucdBSSage,

reservati on the reserv e are transmtted to
t he or abl e ter r est ed rvation
(step é*i@gwbea?fm Bt vPuBla PP LE BTG R 0%3%3(? P EREL “Next
reservation ac tance control processjing for controII t he acceptance or
rej ect i R ngmbsteirastial paked ehaichydideskisvartdnan the vehis! esdr? HePVehi cl e system

of the present enbodlnent is described in detail. In the vehicle

adni ni sthresholdreampy &e asadsasia moverhent somce port &ectshered vehigkesk ut es t he

reservati on acceptance control processing at regular intervals, and

moni t or s wheB&ausedthe deferminadse miditnuantheanoldethe deetnimdtibn araxanwaer A I n

ot her words, the control section 11 of the vehicle adm nistration apparatus

1 a reCtﬁgﬁthlGSar{fdhﬁe satied WkaettivR\ReEHdId dreFBSIndiNHuSl R fdteabll pbi B0 Sihafeed
vehicles 2 by referring to the vehicle nmaster 14, the port master 15 and

the r esc,%Vo%t;Jo?@ SORHIG! hal/ b a RiAthed 6F RhBIAEHove thed RARRIIQN RO IHréPPRY
information for the shared vehicles reported fromthe shared vehicle 2

usi ng adggfﬁ hé’x‘ﬂ?gtpf'orvv&rahpa?lton%ﬁfe are unreturned vehicles which wll not be

returne
Here, in step S73, if the number of vehicles parked in the selected port 50 is below

the vehicle deduction threshold (NO in step S73), then the port 50 with the next highest
evaluation value is selected (step S74), the flow returns to step S72, and the above
processing is repeated.

On the other hand, in step S73, if the number of vehicles parked in the selected
port 50 is above the vehicle deduction threshold (YES in step S73), then next whether or
not only one port 50 has been selected is determined (step S75).  In step S75, if only one
port 50 has been selected (YES in step S75), then this port 50 is set as the movement
source port (step S76).

Furthermore, in step S75, if more than one port 50 has been selected (NO in step
S75), whether or not personnel 8 are stationed at the selected port 50 1s determined (step

S77).



the port 50 on tine (step S111). Instep S1 11, if there are
. unreturned vehicles which will not be returned to the port 50 on tine (YES
in step S1 11 ), then the nunber of unreturned vehicles is counted and
assigned to a variable M (step S 112), and the flow proceeds to step S 1 13
On the other hand, in step S111. if tfiére are no unreturned vehicles (NOin
step S111), then no further action is taken and the fl ow proceeds to
step S 113. Nextep S/, fnepeBohnd 3P arastgearedht tie chcled drtob® (NQ ifi sted whet her
or not there are shared vehicles 2 which are reporting faults, by referring
to the weh)checomsl eéctibd 1ard thidehpdd ddnimitariod ppasdies Mhethiess the not there
are new vehicles to be repaired is determned (step S113). In step S 1 13,
if ther j jaf i i . teS, lesgover ed
$1a%éﬁe@esﬁg§%pr@h§§rs§)ﬁnmff R onnelvx@hﬁ@fmwn VB[ 8 sBllestS

(YES in'step e nu new ve es to be repaired is

tep o TrrorRal PP Rufels s Bifedistt b Al S pa BARERE 2007

port master 15, whether or not there are reversion vehicles which wll
revert t 1eaIVEMEBHIOYI CPARNERPEPARRS Sef BIhPYHpY 81 B8 MAVERER IR | revert
to usable vehicles after being returned late to the port is determ ned
(step Spatsjtep Péktep S 1 15, if there are reversion vehicles (YES in step
S 11 5), then the nunber of reversion vehicles is counted and assigned to
a vari abl e RFgshemp@elih6)ep SHdiftitie déteominpd dre petsontne! & heptafiohddat tin t he
other hand, in step Si i ~, if there are no reversion vchicics (PvO ii

step S 3bjted ptreS0NY ESURsREIST7ay tthednvhedhdrak @bt @b it belyfonepoRis0eeadiht o step
S 1 17. 53 Once the variables M N and R are set, In step S 117, the

nunber oérssiifd 8 SiGIRSs Wabsiinal Qieppichabl e for use on schedul e
(effective nunber of vehicles X = total nunber of shared vehicles A- (M+

D N L Y L
step, S Miish S 43 20t PR AR AL o3, 1 o R (00
adm nistrati 99[‘&@&%’}&%# Sste% Sa/9:[ i?lihnéiren%tfosre than one port 50 at which personnel 8 are
stationed (NO in step S79), then a port is selected according to a predetermined order (step
S80), and this port is set as the movement source port (step S76).
Once the movement source port is determined, next the port 50 for which the
evaluation value is lowest is selected (step S81).
Next, whether or not the evaluation value of the selected port 50 is a negative
value is determined (step S82), and if the evaluation value is not a negative value (NO in
step S82), then the vehicle movement instruction process is terminated, and the flow
returns to step S53 in FIG. 8.
Furthermore, in step S82, if the evaluation value is a negative value (YES in step
S82), then next whether or not the number of shared vehicles 2 parked in the selected port
50 is less than the vehicle addition threshold is determined (step S83).

Here, the vehicle addition threshold is a value which is set individually for each

port 50. If the number of shared vehicles 2 at a port 50 exceeds this threshold, in order to



this iteration of the reservation acceptance control process Furthernore,
in step S1 18, if there is variation in any of the variables M N or R
(YES in step S 1 18), then whether or not the value of the effective nunber
of vehicles X had reduced fromwhen it was cal culated previously is
determned (step S 1 19). In step S 14J§9, if the effective nunber of

vehi cl es X had reduced since the previous calculation (YES in step S 119),
t hen t heivadheprhest eriofityrte seqry stiromgrsbangd yekictes 3riv tyepet A3 thistigeeld he
reservation process is suspended (step S120). Reservation and distribution
ar e t hemdicealigdinadethechastiaed vehieles Raogds peft e dionvanathenipert 50fwhiehi cl es X
(step S 121 ). Furthernore, in step S 119, if the effective nunber of

vehi cl egaXuhiids SRked RAUIED RIOGRIdER S oRRAUhOHIMBER FWhabd 0hiIBD bingt ep S
118), then the control section 1 1 of the vehicle adm nistration apparatus

L 2 d0egongh ioAREAG AGSERLA NLLRTRLNALLANG SANSH BLLAD YR o3 € r ough

t he res@?va i'on process, and t roceeds to step

reservati on and distribution are then recal cul ated based on the changed

ef fecti F}gg%%é?dd@“‘i}%ﬁ#@ ‘ektllagtﬁéepveé@%ié‘;it.’o'”t&?s,ho@/rfé[“ﬁoérbeélrgedn%sta there
are shared vehicles 2 available for lending is determned (step S 122), and
i f t her moxpaersHangaparefor shased vehigles 3.abl e for I ending (YES in step S 122),
54 then the acceptance of usage reservations fromusers A3 through the
reservation Peouestheidstermgatien misitreym Brdshgld) theldgtesmiptisn IRRimih t here are
no shared vehicles 2 available for lendinb (NOin step S 122), then the
cont r ol thsebbidpandlth vehicleliddi@hitlede ehoddl Besesintd aidually dpaciapas 54, taeeer m nat es
this iteration of the reservation acceptance control process. As indicated

by the gashasbrisisoavhith e a tbdabed bERiEIELbANH tHdBvahiclfaddinieethrésBolie

executed. In other words, according to the reservation acceptance control

procesSyesdse & hhFVGuatédh vdluet ) When the scheduled return tinme of the
reservatfisgne o%lmégaev!kousv &Jge? sVA% of the shared vehicles nunbered vehicle 1

and o1 ik 8 W D A S, MEOLELR, B vl

for use is f wever, m me when it is
gﬁt erm rﬂ)%%e tthhea\'geh'&crl]éa ac}/deltri]gnctlh?esﬂcgjlgt%ﬁbeigx s¥e%rg8%l),(athgn melplort%%twiaga th%%legt to be used
lowest evaluation value is selected (step S84), the flow returns to step S82, and the above
processing is repeated.
On the other hand, in step S83, if the number of shared vehicles 2 parked in the
selected port 50 is lower than the vehicle addition threshold (YES in step S83), then next,
whether or not only one port 50 has been selected is determined (step S85).
In step S85, if only one port 50 has been selected (YES in step S85), then this port
is set as the movement target port 50 for shared vehicles 2 (step S86).
In step S85, if more than one port 50 has been selected (NO in step S85), then the
port 50 which is closest to the movement source port 50 is selected as a candidate for the
movement target port (step S87), and this port 50 is set as the movement target port 50 for
shared vehicles 2 (step S86).

Then, whether or not personnel 8 are stationed at the movement source port 50 is

determined (step S88), and if personnel 8 are stationed at the movement source port 50



schedul e (has not returned to the port), the nunber of vehicles available
for use is counted as 1, and a reservation request acceptance tennination
period is entered for the vehicle which cannot be used on schedul e (has not
feturned to the port), and (3) at thelﬂplnt in tinme when the shared vehicle
nunbered vehicle 2 is returned to the port at 14: 15 t he nunber of shared
vehi cl es gﬁal | abl e for use.is counted as 2, and the usgge reservation
process {$EpdRsigp 888 Hhenasd ipngrusHen g{ré)@eeoerqo,qnelﬁieat 18 88U ENBSYF Hént , t he
control section 1 1 of the vehicle adntnlstratlon apparatus 1 a constitutes
t he reseshaied mhlddﬁt1mo@puratbltbénpttteqnncleadntlhletl@tlmrsed’evégi%ﬁpes%‘t’drﬁﬂﬁitbﬁt ration
devi ce and the reservation acceptance control device. Mre specifically,
steps S Yelfikclt midvemeht @BtridliohlpfrocedLiseomprReq@ond to the reservation

adm ni stration device, steps S 111 to S 117 in FIG 13 correspond to the

shared vehici guARuhikats atb 888 UP YL SGncPOhA B! AR%orBbifhelnbBrtaldufbehl G 13

correspond to the resérvation acceptance control device. 5 As descri bed

above, ap6RAING b X3scanty 8l SRRALAYHSHL BL BRI £hes gﬁvehgtttpa%et the

present sage reservat 10

i's dlscovered t he contral sectlon 1 1 of m ni stration
appar at u¥ t{negto[\)é%emfs&urcgdwgsr LQdpovedhes Hiaredd eb%fﬁfi %’IS Ougp Eé"nﬁ’(‘?tpe’%mtf ed on
schedul e, the caontrol section 1 1 suspends the acceptance of reservation

r equest sA4BIITIREOR Reverd bstsP S98). Z‘“ﬁﬁﬁevebwetrﬁ@"%%f‘é‘t‘ INRGUCLORPIOFFSHNE Ke shar ed
vehicle 2 which could not be used is reverted making a shared vehicle 2
avai | abl eorhipietedendi ng, the control section 1 | resunes the acceptance of
reservation requests fromusers A3. As a result, not being able to |l end
vehi cl es on sbhEghi¢ 2 abexeadis eh®dbn,dan adtiti@t foahe adiudl hembandferchiafespaskeddn
vehicles 2 available for use can be prevented. Accordingly, an effect in

obt ai nededch goRago, emmamtﬁ@oana@ldsmtnb@utrtts@lousﬁd thSvétitle BdATHH € When a
shared vehicle 2 cannot actually be | ent despite a reservation being

accept edihidsppdt BQ e SEhiER o%@ﬁ‘ct% ﬁéﬂxﬂiﬂ%&ﬂer At LOBCIEESHDEal Qe T OCESS
can be realized accurately, allow ng the conveni ence for the user A3 to be

| Mpr oV edy,h Ao A5G0k t}'gep%nacgﬂ\ﬁg 'us gsot'ﬁ ht%gerhgnttsggrc 5&% an?jsxgﬁﬁz fe Rlaiddie.

di stribution instruction appar are y estlmatlng t he

m f h | h
ey ne TabEr CaRR] %érel%rvgﬁeie%rcﬁtshgﬁ oS Bl BF AT ek b Bpehs R

cal cul ati on device, and cal cul ating the degree of necessity of shz%r ed
movement target port) as determined by the vehicle movement instruction processmg,

each port 50 from port A to port E.

According to the determinations made in the vehicle movement instruction
processing described above, port A and port E can only accept additional shared vehicles 2,
and can therefore only be used as the movement target port. Furthermore, from port B,
port C and port D, shared vehicles 2 can only be deducted, and they can therefore only be
used as the movement source port.

A shared vehicle distribution instruction apparatus in which shared vehicles are
moved preferentially from the port (parking region) where the highest number of vehicles
are parked was described above as the fourth embodiment of the invention.

In the present embodiment, the control section 11 of the vehicle administration

apparatus 1a constitutes the evaluation value calculation device and the vehicle movement



vehi cl e novenent for each parking region as a nunerical value called an
eval uation val ue using the nunbers of excess shared vehicles and | acking
shared vehicles, instructions can be issued to nove shared vehicl es between
the parking regions taking the degreesof necessity of vehicle novenent for
each parking region properly into consideration. Accordingly, an effect is

obtained in that disparity hetween th u r. shared vehjcles at a

pl ur al i t3PUGFORARY $Ry 'ﬁ@@ﬁ S(Bﬁggﬁgﬁ" B@P%gé ﬁiogﬁ%éa%flﬁng CPREPeRAIdt vehi cl e
system SG can be operated properly so that a user can use a shared

vehi cl e cualuatinn yrdveeateylatiagi dsiicat ardi séeps S 7hde SR HVEW-dAcerresp9aditg Iheal |y, an
effect is obtained in that in a case when a portion of an ordinary parking
facil it yehislerresemend isuaignadekioag regi on for shared vehicles, a problem
wherein there are too many shared vehicles for a given parking region to

the extent thatdesbifeda®eid) abed r@iag Wddhelshered @ehioR digsBitRdnétauction di nary
vehi cl es can be prevented fromoccurring, and the system can be operated

also to ' [ I r : - d
veni ol o “eyEpaEbr HeBEChiuRlodROR. 6 AhE il APy Rk pu s SaThe
instruction.a r at or shared.vehicles,, by evaluating,properly the

degr ee B?HEQC gﬁFﬁﬁg?LW@ﬁ$5V@”WﬁV€ﬁ@ﬁimFJPSé§8ﬁ$ﬁﬁﬁ%hﬂgdFgaggﬁhb%Eed on a
first and second. eval uation value, the setting, of par ki ng regi on which
appear 53&60‘5%0%‘6115}362%%@1’%{‘ here 1Be nURBerA V\?Q‘%ieél”é ot eécfa‘?dgd'é‘? er mi ned
time as the novenent source parkjgﬁ region, and the setting of a parking
regi on WANERr alpyedrty ageamenhppt vhidtesycupsparsinggegpnstlocalgd yepiditasy after a
predeterm ned tine as the novenent target parking region, can be prevented.
Accor di mefliyles,lissatisfacipnsifatieds (pebple bder thaonhd beergpafithe stgradegihonie nost | kel y
to inconveni ence people other than the users of the shared vehicle system
to the patdthnghs agimablehe perktdi€inkiSelehicds dahelisiatidquany cing thysiaesn ar e nost
likely to require additional shared vehicles, an effect is obtained that
problensdg@@Spgeﬁﬂghgggpgg%d$h§¥ggted fromoccurring during the operation
of the shared vehicle system According to the third aspect of the
distribution instruction apparatus for shared vehicles, by giving priority
to those parking regi ons where personnel who can nove the shared vehicles
are st atg. 2 tting the novenent source parking region, the novenent
of a shgﬁgg%ﬁgﬁgﬁ gﬁgan be conpleted in a short period of tine. 57

Next, a shared vehicle distribution instruction apparatus according to a fifth
embodiment of the invention is described.

In the fifth embodiment, a shared vehicle distribution instruction apparatus in
which vehicles are moved preferentially to the parking region with the lowest number of
parked cars is described,

With the exceptions of the shared vehicle distribution instruction apparatus and
shared vehicle movement instruction processing, the operation and the construction of the
apparatus in the fifth embodiment is the same as that of the shared vehicle distribution
instruction apparatus according to the first through fourth embodiments, and as such
description thereof is omitted, and the vehicle movement instruction processing in the

shared vehicle distribution apparatus of the present embodiment is described in detail.



Accordingly, an effect is obtained in that in a parking region particularly
| acking in shared vehicles, dissatisfaction of users caused for exanple
when the user cannot borrow a shared vehicle can be elimnated pronptly,
and customer satisfaction can be inpro%pd. According to the fourth aspect
of the distribution instruction apparé&us for shared vehicles, by

eval uating the nunber of parked shared vehicles using a first and second

t hreshol d, anth halfiéihl embademerieinduderde move geared wghiglesoprefeamitiall tndhedrent f or
each parking region as a nunerical value called an eval uation val ue,

i nst ruct {parisng eepidg vissuthd ¢ westovabahdskared etliickes paktedeienhe hehigiar ki ng
regie;ls taking the degree of necessity of vehicle novenent for each

par ki ng megédentiiMdtcGonpiodedsaly rRéntRhePesdve, thbaaaesimahiet ot ph et is
obtained in that disparity between the nunber of shared vehicles at a
pIuraIit&ﬂg.ip@g&ﬁgglrggkggﬁeﬁ%gugg gli m nated, and the shared vehicle
system can be operatea properly so Phat a user can use a shared vehicle at
any parking regipn at .hi.s_ or.her, conveni ence., Specificall an effect is
obtalned 15 FatRfPrat il o p R uS LTS R R e R TR bRy tact 1 by
is reserved as a,parking reg“gn fér shar ed vehicle&i a prthe?1mherein
there ar@EsederdHsing EitalBand &P ol blor mewing ashaesq vshicls RglrayRbn e8! the ext ent
that they begin to occupy the region reserved for ordinary vehicles can be
pr event ekprt @ackinh e yeteresthadighest nembseehtass e inerked Han prasessfiun stepf t he
shared vehicle systemcan be elimnated. According to the fifth aspect of

t he di st3§lbwotsteprSd Mstdetecmirerthappacratntsafzetrposthaaeoe exehitet bsford thst r uct i ons
can be issued to nove shared vehicles fromthe parking region determned to
have t heproest fiouf fteg 5@Nto NemBRY toafetaitieatle RREBLASOLRE bR, BpEkiiegly, egi on
determ ned to be the nost |acking in shared vehicles. Accordingly, by

Movi Ng  siiRk egkgh) SéRRnfidIBNhE BRpPAbKI P $RAL R ERNSIHECIBH b FISE {he nost
i nconveni ence to peopl e ot'her tﬁan t he ‘users oF t he shared vehicle system

58 to the (ﬁin% he re%&:iu% S\Q@\g{nﬁaﬁﬁ\?\ﬁf‘ﬂé\%cﬁ@ptfhetsgﬁs ﬁ-Q@Js‘ﬁ% é’&%htjo%lefp. §yest em nost
requi re shared vehicles, pr ens I ch occur ring the operation of the
shared vehi cl st. an be elimn tqueffi ient.ly. According to the sixth
Fepect of t e USEFPRLIT I eeiThp ot hafineBie R p GHER G R

apparatus of the present embodiment, an effect can be obtained in that by moving shared

vehicles 2 preferentially to the port 50 for which the evaluation value is the lowest which

is lacking in shared vehicles, dissatisfaction of users resulting when a user cannot borrow

a shared vehicle 2 from a port 50 which is lacking in shared vehicles 2 can be eliminated

quickly, thereby improving customer satisfaction.

[Sixth Embodiment]

Next, a shared vehicle distribution instruction apparatus according to a sixth
embodiment of the invention is described.

In the sixth embodiment, a shared vehicle distribution instruction apparatus is
described in which; a vehicle movement instruction for moving a shared vehicle

preferentially from the parking region where the highest number of cars are parked, and a



vehi cles, the setting of parking regions which appear to be approaching a

| ack of shared vehicles as the novenent source parking region, and the
setting of parking regions which appear to be approaching a surplus of
Shared vehicles as the novenent targef; parkinc region can be prevented
using the third and fourth threshold. Accordingly, an effect is obtained in

that the, issuing of .unnecessar ovenent, i ns red
vehlcleslﬁé %”?QH” ‘%ﬁPHSa %&“8%§VF%8%JH Fwﬁalareaég Eﬁé gggr bet ween
two parking regions with an excess of shared vehicles can be prevented, and
t he shaWE%le\}%Ig%‘leé‘ s f Sap AfseP s AEdsupd BMEPAGY- According to the
seventh aspect of the distribution instruction apparatus for shared
vehi cl es, byBegtausnthegongrictipn pbtheahiiedyehielgidomsbuiveriestpeiisiommaratghis can
innediately nove a shared vehicle are stationed, when setting the novenent
sour ce fhakskinegs tagohihe shared nwelaelmritﬂftioahmtmdtimehﬂp@fm aasrdig toompl eted in
a short period of time. Accordingly, an effect is obtained in that in a

par ki ngf;fsegi axymm& erﬁy&ﬁmemsl @&Khmbnl tRere BBk BthiN&akd 8% veliceSAbieniagt i on of
users caused for exanple wheh the user cannot borrow a shared vehicle, can

be eli rT|1ns c?%{lﬁ)reg%?élﬂ%/ r}ﬁnqhgxﬁé éﬂ?ﬁd%ﬁbu%no?qxtl%n%@h&a%)gg?atdsm VEd

Accor di ng rou aspects apparatus for
vehi cl e reserv int e reservation for a shared vehicle, when
variati%ﬁ“wémag?QBF@waW“Fﬁ@ Nh%ﬁ@# of shared vehicles by the shared
vehi cl e adm ni stration device, a vehicle redistribution calculation for the
vehi cl es adn‘i’*ﬁ"toé@@Béﬁtlwl’tthé“‘rbéé’@"re\?ét“il B fameharstewinedhc Hee Rt sheredar r i ed
out. At this tinme, specifically, if a shared vehicle which for sone reason
cannot tsbials mévemesighstistien peockduradeschiaedth ba fourth anattodimentivimgfdSudt s of
the vehicle 59 redistribution device, the reservation acceptance control
devi ce ethpmeandagtichign fesgisoahel@tomesueasdharadadichyis vapustotthe ough t he
reservation adm ni stration device. Furthernore, when previously unusable

shar ed peedoinatiegindhtri@oteicr e, 1 bah keyShy aa a2heh 80méeRl @lsgarke vBigcrade
avai |l abl e for lending, the reservati on acceptance control device resunes

t he acqapfeaneialPhoHs@e %af@%fe\é%'a@%wfhrtgﬁfgﬁ%ﬁ Sumber & sﬁﬁ%HlthlcfE@-%Fes in
whi ch vehicl es cannot be | ent on schedul e because of a reduction in the

nunber a{ﬁtkeﬁh £h X&{(}'ncblf frovinY; Lé@élg 8{6?5[‘6&?&?[}'%8‘@1‘14\}% dlaﬁgiie?ﬁr?ﬂv\ag l? d' ngly,

t here ects that user onveni ence 1S rnprove

lowest number of shared vehicles are parked, may be repeated alternately.

In other words, each time an instruction for personnel 8 to move a shared vehicle 2
is output to the personnel administration server 1b, in step S52, the vehicle movement
instruction processing in steps S71 to S90 described using FIG. 6 and FIG. 7 in the fourth
embodiment, and the vehicle movement instruction processing of the fifth embodiment,
may be performed alternately.

As described above, according to the shared vehicle distribution apparatus of the
present embodiment, by alternating between moving a shared vehicle 2 preferentially from
the port 50 which has the highest evaluation value and has a surplus of shared vehicles,
and moving a shared vehicle 2 preferentially to the port 50 which has the lowest
evaluation value and which is lacking in shared vehicles, the dissatisfaction of others

(people other than the users of the shared vehicle system) which results when ordinary



are used effectively, and a shared vehicle system can be operated
effectively. GO What is clainmed is: A shared vehicle distribution

i nstruction apparatus which in a shared vehicle systemin which shared
vehicles parked in a parking region are adm ni stered and the shared
vehicles are lent to users, issues indructions for the novement of said
shared vehicles between a plurality of said parking regions in order to
mai nt ai nvehisles talpbebapaber beohussahdspabaraedoscapicd lbeshareddetaclen?, sdi d
plurality of parking regions which exist at different geographi cal

| ocat i oNgjssARIMRIibSbNGerAPhiBlY BEUAL WREh ¥ BLKBf dalUeAldQn HeisGRarahisen
estimates the nunber of excess shared vehicles or the nunber of shared

vehi cl escl okl 9L, 85 UciRAL 5icd bR ALLAT AnREAEL LT ARY i 1. Dased

on the novenent tecor sai d shared ‘'vehicles, an ates a rst
eval uati gn val ue con~espondi ng to, the.estimated nunber. of excess shared
vehi cl es&?ﬁ?ﬁia‘é%ll%ﬁfyéfeé’%gad‘n@ee%p%ﬁdede\yﬁﬁﬂm’rio&%?%f%e’é%tﬂsrfﬁcg'ﬁan\ﬁﬁﬁ(aﬁt o the
nunber of shared vehicles | acking; and a vehicle novenent instruction
devi ce whicenveainemgiotiess wherpreaiob Hiersoflihe shased Yahide 8¥6in and a novenent
target parking region for said shared vehicle based on said first and
second eval ualn tba fowurtizéresigh axth ersbabseatsvabkdisoleae descahehin wimsh ruetpon t o
nove sai d shared vehicle fromsaid novenent source parking region to said

mov enent sHaggdoehidhamlsh Oigedt @gt@Btiond. ardisskrangith theRheld €oflly Sibplidautoi tha
instruction apparatus according to claim11, wherein said vehicle novenent

I NSt ruct hoRbARY beRed SIRNEI SHide PRI Kb BBV EQleRTY RS SR RGidI& tave the nost
sufficient nunmber of said shared vehicles based on said first and second

oent . . . g
eval ua 'ﬁ?xg\é%ltéﬂ&%io %}Qlethggélgr?%qglg?r%pBﬁ&apé?ir\}%hﬁ%srfagé Pfg)dic{%g a%?rleqoézﬂi% §

vehi cl es, ~deemns Ing region estinm e nost Packing
![ Resﬁi)\clleﬁg%fr: ?l?ea/\r/agreg %‘e%ﬁ?%?ﬁ%%%é%?gﬁﬂcgﬁﬂé Etasrtson%g RHo? ?acllel? Y L%g;[lsli er}at\lléinl. ues,

there is a possibility that suitable personnel 8 who can move the shared vehicle 2 cannot

be assigned even if the shared vehicle movement instruction is calculated accurately, or

that when a shared vehicle 2 movement instruction is issued without considering the

personnel 8 and the shared vehicle 2 despite the fact that personnel 8 are currently moving

a shared vehicle 2 to the targeted port 50 which is lacking in shared vehicles 2, the

targeted port is processed as if it is lacking in shared vehicles 2, and an unnecessary

instruction is issued to move a new shared vehicle 2.

Here, a system may be used in which a threshold for the movement of personnel 8

to a port 50 with a surplus of shared vehicles 2, which relates the number of parked shared

vehicles 2, is newly applied for each port, and if the number of shared vehicles 2 at any

port 50 becomes scarce, an instruction is issued to the personnel 8, so that any personnel §

who are to move a shared vehicle 2 from the port 50 which has a surplus of shared

vehicles 2 at which personnel 8 are not present to this port 50 which is lacking in shared

vehicles 2, move to the port 50 which has the surplus of shared vehicles 2.



sai d shared vehicles. A shared vehicle distribution instruction apparatus
according to either one of claim1l and claim2, wherein said vehicle
novenent instruction device gives priority to said parking regions where
personnel who can nove said shared vefji cl es are stationed when setting said
novenent source parking region. 4. A shared vehicle distribution

| nstructi on ARRALALHS iDL fllabd g sRABK SEhUED: BLESUSL AR 5ol BhAY e
vehi cl es parked in a arﬂlng region are adm SEET ed and” the 'share
vehicles are If:nf to users, iSssues instructions for the novenent of said
shar od WS E1ESnBEs WERETOT Brked PhTgd SFMICls 4 WBIDAE PRRSHEFh r der to

mai ntain a suitable nunber of parked cars for said shared vehicles readi ed
at sai dyshksr &f pantinaflopaxlikicagpie@ by galsiclghvbithasg et ohprd¢r F4E108RE geogr aphi cal
| ocations, conprising: an evaluation value cal cul ati on device which sets
for eacdalqudatéd, mopkiggit possitde tct tua autnberaces in stad EbripdEr Whete charsd vehifles 8t
threshold value indicating a lower |imt for determning whether or not
vehi cl ecafégaBet. i s necessary, and a second threshold val ue indicating an
upper limt for determ ning whether or not vehicle' novenent is necessary;

and a vehi C'&caapafiﬁgfgn& id ,g;%%err&b% bapoHerhes viibied, datar it _@@mfoggava?aﬁm

source parking regroh and a novenent target parking region sal d shared

vehi cl e_ba %E, n saig eval uat ed aLugs ang i ssues a . vehicle enment
et r uoer DA WP SR g IR R HRIeeT a HRORl ARy oot BsRYE b ki g
region to said novenent target parking, region. 62 A shared vehicle
di stri uu&%fwaqw ey P8h°f§15 Ervehires fen 4F 8 %A‘ #INePY R ANARPETYSISR d
vehi cl e novenent instruction device deens said parking region determned to
have t Heisswsk toggrsones! dre aniskbemons nampet ofeedeeyehiedps p1Eed papostd ¥n sai d
eval uation value the noverment source parking region for said shared
vehi cl eghiclapetede éris thseshdldptr kimainteregro facdiet erthe heel t o be nost |acking in
sai d shared vehicl es based on said eval uation value the novenent target
parking region for said shared vehicles. 6. A shared vehicle distribution
instruction apparatus according to claim4. wherein said vehicle novenent
I nstruqskmtidEmbeging@t)s for each parking region for the
Next, a control apparatus for vehicle reservation which controls usage reservations

for shared vehicles according to the number of available shared vehicles distributed

between ports as appropriate using the shared vehicle distribution instruction apparatus

above is described.

Since the construction of the control apparatus for vehicle reservation is the same

as that of the shared vehicle distribution instruction apparatus according to first through

sixth embodiments, description thereof is omitted, and the vehicle reservation processing

in the control apparatus for vehicle reservation of the present embodiment is described in

detail. Furthermore, in the construction of the shared vehicle distribution instruction

apparatus according to the seventh embodiment, the personnel administration server 1b

used in the shared vehicle distribution instruction apparatus according to the first through

sixth embodiments is not required and therefore need not be provided.



nunber of said parked cars, a third threshold value indicating a | ower
limt for determ ning whether or not vehicle novenent is possible, and a
fourth threshold value indicating an upper |imt for determ ning whether or
not vehicle novenent is possible; deens said parking region which of said
par ki ng regi ons where the nunber of parked cars exceeds said third

t hreshol d val Ll I ; i educt
shared vehicIggﬁqud%%gki%%¥ﬁéﬁﬁfé@?gﬁ%gﬁaaﬂﬁgpgﬁsegﬁ@??@gﬂ%ggggxgn sai d
eval uation.val ues, said nmovenent source—parking region for said shared

Vent cf es ehigfEt Bies TSR PR TRT G YR oh R e S BB Mol one “wher o
t he nunber of parked cars is |lower than said fourth threshold value and it
is there@ﬁ?@”éﬁ@eﬂﬁined to be possible to add shared vehicles, is the nost

| acking in shared vehicl es based on said eval uati on val ues, said novenent
target par ki niirstbgivdien faoisersad decshsas 8t weblvlecddesinisFation apparatis hehd thee
distribution instruction apparatus according to any one of claim4 through
cl ai m 6, corraugichti sahdwshT adigg RyREble téristal Uethe @ontde Winitd 1gh viesvehidiority to
sai d 63 parking regi ons where personnel who can nmove said shared vehicles
are statinadiuhen asatdihd s S5 hdMYLAB TS BOUUERiRAfIKA 0E hegdBible A vehicle
reservation control apparatus conprising a reservation adm nistration

devi ce ' cept r AVELS m u . aci Lolsters the

i st 11 bueroeEs R P AT Rl A AT A ARV S, L

whi ch | ends shared. vehic parked in arkj.ng region to said user who has
made t hettE P s gaen 510D Slrsr e haRoB ettty HRnP B Rt r e on

devi ce which cal cul ates the nunber of shared vehicles which can be used on
schedul escifsinapehagavehiplee tPaent Bishpy denasire RATH 2B WAL RPEI UsagtAYs HFABBUL | on

cal cul ati on devi ce whi ch when said shared vehicle adm nistration device

det ect s ttmetvgniged vehi¢lheypeunddhe lfe. dniaddisinarvelioleetipe megnsexdesstfenatian vehi cl e
redi stribution cal culation for the vehicles adni nistered by said

r eser vatdistmgadhin anvedialg tsucnasheshiadetypagyde ohcar bed pharged trosrbissionf{fosai d
shared vehicles thus detected. 9. A vehicle reservation control apparatus
accor di naiple; A1/, typBeF poWeSiedndmsidhduna@hisaiLasadisi whel HAV/urdevi ce
conprises a reservation acceptance control device which denies reservation
request SyhdePaoied skt oMBGRphiQUaasSRinhof 88E MY Akl OdbI G BTIchi Bddyahhen devi ce
for a shared vehicle subsequent to detecting a reduction in the nunber of
sai d shapefyehicles, and said vehicle redistribution cal culation device
executes a vehicle redistribution calculation for the vehicles adm nistered

by sai d reseryali gn o i strall on; deviie8, basad QU LR LRHSE S umber of

departure port or not by reference to the port master 15 and the reservation master 17 (step
S102).

In step S102, in the case where there is no vacant vehicle in the departure port (NO
in step S102), the control unit 11 sends the user A3 a message, “reservation NG” via the
portable terminal 4, proceeds to reservation confirmation processing 1, performs
processing as requested by the user A3, such as waiting for a vacant vehicle, canceling the
reservation, or the like, and finishes the reservation processing operation (step S103).

Furthermore, in step S102, in the case where there is a vacant vehicie in the
departure port (YES in step S102), it prompts the user A3 to input the desired usage time

(reservation start time, reservation finish time) (step S104).



64 10. A vehicle reservation control apparatus according to claim?9,
wherein said reservati on acceptance control device resunes the acceptance
of reservation requests fromsaid users based on the calculation results of
said vehicle redistribution calculati gp( devi ce.

.A9. A A&(. Aa_. A9E. A2. A. Ay. Au. AuL. A9r . AL. Aa. A, . A(@A. A9( . A

AL9. A AZr. A_A&N. A. Aul . AaA]] Aa. A9. A. A, AY2. A; . AY. Au. Ay. AN. AN,

CAF2. Ay% A. ANt Abg 9utial pninl hdetermings whetherst 1aywssiblg tonpacurg f VAca AaF, ) . A;

. AYy. Aa. A . AuF968”~_v?&EC]I K*
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In step S111, if there are unreturned vehicles which will not be returned to the port
50 on time (YES in step S111), then the number of unreturned vehicles is counted and
assigned to a variable M (step S112), and the flow proceeds to step S113.

On the other hand, in step S111. if there are no unreturned vehicles (NO in step
S111), then no further action is taken and the flow proceeds to step S113.

Next, in step S113, a search is carried out to find whether or not there are shared
vehicles 2 which are reporting faults, by referring to the vehicle master 14 and the port
master 15, and whether or not there are new vehicles to be repaired is determined (step
S113).

In step S113, if there are new vehicles to be repaired in which faults were
discovered (YES in step S113), then the number of new vehicles to be repaired is counted
and assigned to a variable N (step S114), and the flow proceeds to step S115.

Next, in step S115, referring to the vehicle master 14 and the port master 15,
whether or not there are reversion vehicles which will revert to usable vehicles when
repairs are completed or which will revert to usable vehicles after being returned late to
the port is determined (step S115).

In step S115, if there are reversion vehicles (YES in step S115), then the number
of reversion vehicles is counted and assigned to a variable R (step S116), and the flow
proceeds to step S117.

On the other hand, in step Si13, if there are no reversion vehicies (NO in step

S115), then no further action is taken and the flow proceeds to step S117.
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& 10%%(‘)&:1]4@@%&&'3 (:)lt@ll@%‘@{l())in step S118), then the control section 11 of the vehicle

administration apparatus 1a does not suspend accepting reservation requests from users
A3 through the reservation process, and the flow proceeds to step S121, and reservation
and distribution are then recalculated based on the changed effective number of vehicles X
(step S121).

Next, whether or not there are shared vehicles 2 available for lending is determined

(step S122), and if there are shared vehicles 2 available for lending (YES in step S122),
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when it is determined that the vehicle numbered vehicle 2 will not be able to be used on

schedule (has not returned to the port), the number of vehicles available for use is counted

as 1, and a reservation request acceptance termination period is entered for the vehicle

which cannot be used on schedule (has not returned to the port), and (3) at the point in

time when the shared vehicle numbered vehicle 2 is returned to the port at 14:15, the

number of shared vehicles available for use is counted as 2, and the usage reservation

process is restored to its normal state.

In the present embodiment, the control section 11 of the vehicle administration
apparatus la constitutes the reservation administration device, the shared vehicle
administration device and the reservation acceptance control device. More specifically,
steps S101 to S108 in FIG. 12 correspond to the reservation administration device, steps

S111 to 8117 in FIG. 13 correspond to the shared vehicle administration device, and steps

S118 to S123 in FIG. 13 correspond to the reservation acceptance control device.
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example when a shared vehicle 2 cannot actually be lent despite a reservation being
accepted from the user A3 can be eliminated, and the reservation process can be realized

accurately, allowing the convenience for the user A3 to be improved.

As described above, according to the first aspect of the distribution instruction
apparatus for shared vehicles, by estimating the numbers of excess shared vehicles and
lacking shared vehicles for each parking region after a predetermined time by an
evaluation value calculation device, and calculating the degree of necessity of shared
vehicle movement for each parking region as a numerical value called an evaluation value
using the numbers of excess shared vehicles and lacking shared vehicles, instructions can
be issued to move shared vehicles between the parking regions taking the degree of
necessity of vehicle movement for each parking region properly into consideration.

Accordingly, an eftect is obtained in that disparity between the number of shared

vehicles at a plurality of parking regions can be eliminated, and the shared vehicle system
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the system can be operated also to the satisfaction of people other than the users of the

shared vehicie system.

According to the second aspect of the distribution instruction apparatus for shared
vehicles, by evaluating properly the degree of necessity of vehicle movement for each
parking region based on a first and second evaluation value, the setting of a parking region
which appears to be approaching a lack of shared vehicles after a predetermined time as
the movement source parking region, and the setting of a parking region which appears to
be approaching a surplus of shared vehicles after a predetermined time as the movement
target parking region, can be prevented.

Accordingly, by moving shared vehicles from the parking region most likely to
inconvenience people other than the users of the shared vehicle system to the parking
region where the users of the shared vehicle system are most likely to require additional
shared vehicles, an effect is obtained that problems can be efficiently prevented from
occurring during the operation of the shared vehicle system.

According to the third aspect of the distribution instruction apparatus for shared
vehicles, by giving priority to those parking regions where personnel who can move the

shared vehicles are stationed when setting the movement source parking region, the

movement of a shared vehicle can be completed in a short period of time.
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region as a numerical value called an evaluation value, instructions can be issued to move
shared vehicles between the parking regicns taking the degree of necessity of vehicle
movement for each parking region into consideration properly.

Accordingly, an effect is obtained in that disparity between the number of shared
vehicles at a plurality of parking regions can be eliminated, and the shared vehicle system
can be operated properly so that a user can use a shared vehicle at any parking region at
his or her convenience.

Specifically, an effect is obtained in that in a case when a portion of an ordinary
parking facility is reserved as a parking region for shared vehicles, a problem wherein
there are too many shared vehicles for a given parking region to the extent that they begin
to occupy the region reserved for ordinary vehicles can be prevented, and the
dissatisfaction of people other than the users of the shared vehicle system can be
eliminated.

According to the fifth aspect of the distribution instruction apparatus for shared
vehicles, instructions can be issued to move shared vehicles from the parking region
determined to have the most sufficient number of shared vehicles to the parking region
determined to be the most lacking in shared vehicles.

Accordingly, by moving shared vehicles from the parking region considered to

cause the most inconvenience to people other than the users of the shared vehicle system,
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7. A shared vehicle distribution instruction apparatus according to any one of claim 4

through claim 6, wherein said vehicle movement instruction device gives priority to said
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parking regions where personnel who can move said shared vehicles are stationed when

setting said movement source parking region.

8. A vehicle reservation control apparatus comprising a reservation administration
device which accepts usage reservations from users and administers the distribution of
vehicles, and which is used in a shared vehicle system which lends shared vehicles parked
in a parking region to said user who has made the usage reservation, comprising:

a shared vehicle administration device which calculates the number of shared
vehicles which can be used on schedule and are available for reservation, and

a vehicle redistribution calculation device which when said shared vehicle
administration device detects a change in the number of said shared vehicles executes a
vehicle redistribution calculation for the vehicles administered by said reservation

administration device based on the changed number of said shared vehicles thus detected.

9. A vehicle reservation control apparatus according to claim 8, wherein said shared
vehicle administration device comprises a reservation acceptance control device which
denies reservation requests from said user made through said reservation administration
device for a shared vehicle subsequent to detecting a reduction in the number of said
shared vehicles,

and said vehicle redistribution calculation device executes a vehicle redistribution
calculation for the vehicles administered by said reservation administration device based

on the reduced number of said shared vehicles thus detected.
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10. A vehicle reservation control apparatus according to claim 9, wherein said
reservation acceptance control device resumes the acceptance of reservation requests from

said users based on the calculation results of said vehicle redistribution calculation device.



