1 DESCRI PTI ON CHARG NG SYSTEM CHARG NG DEVI CE, CHARG NG METHOD, AND PROGRAM 5
TECHNI CAL FI ELD [ 0001] The present invention relates to a charging
system a charging device, a charging nmethod, and a programfor charging a
vehicle that is present in a chargiﬁg ég%gﬁi}ﬁrea. 10Priority is clainmed on
Japanese Patent Application No. 201 ES 1 F) iled Septenber 27, 2011, the
contents of which are incorporated herein by reference. BACKGROUND ART [ 0002]
15As a nethod of charging a vehicle traveling on a road, there has been
proposed a chargi ng nethod that uses a positioning result of a GPS (d obal

Posi tioni ng SySHARGINEXRYIPIEs!, afH &R G hén gy glGRe AR GG ME@EICD,pds$bt | oni ng
result of a UPS include a charged-by-di stance nethod and a charged-by-tine

nmet hod. The char ged- by-di st ance net hpdgRavechargi ng net hod in which a
chargi ng anount is cal cul ated based on a distance 20traveled on a route within
a charging target area identified by a GPS positioning result and so forth, to
performa chargi ng process. The charged-by-tinme nmethod is a charging nethod in

whi ch a chargi ng amount is cal cul ﬁsgglmg d @7 length of time of stay within
a charging target area, to perfor ?\gﬁ&@ocess.
[0001]
The present invention relates to a charging system, a charging device, a charging
method, and a program for charging a vehicle that is present in a charging target area.

10 Priority is claimed on Japanese Patent Application No. 2011-210716, filed

September 27, 2011, the contents of which are incorporated herein by reference.

BACKGROUND ART
[0002]

15 As a method of charging a vehicle traveling on a road, there has been proposed a
charging method that uses a positioning result of a GPS (Global Positioning System).
Examples of a charging method that uses a positioning result of a GPS include a
charged-by-distance method and a charged-by-time method. The charged-by-distance
method is a charging method in which a charging amount is calculated based on a distance

20  traveled on a route within a charging target area identified by a GPS positioning result and
so forth, to perform a charging process. The charged-by-time method is a charging method
in which a charging amount is calculated based on a length of time of stay within a
charging target area, to perform a charging process.

[0003]

25 Incidentally, within a charging target area, there may be provided a facility such as



[ 0003] 25Incidentally, wthin a charging target area, there may be provided a
facility such as 2 a pay parking | ot where charging is done with a charging
met hod different froma charging nmethod &f the charging target area. In this
case, it is preferable o stop.charging that is based traveling within the
char gi ng tarpgépa%%lor whir dherEing I fairaR HoAAsEBE BRLS) ﬁﬁ?reﬁ?m@ﬁﬁr@%y, when
a vehicle enters a pay parking lot wthin a charging target area, it is

Spr ef er abl énatlodefithe phartias thaetgradg [piloe esss, i isaneierdlctesia g prodess based on
traveling within the charging target area to the chargi ng process of the pay
par ki ng | obasclhattravslin@wsthin, the nhagiah aargetrageasisrdémtd patvegelohiblercba@irea- based
charging, it is preferable that a pay parking ot or the like within a

char gi ng t amgeis t@EH8awhsn §9Ehidle cateRONpHNFHBiInB Jotalidan a AL AL (A@Badrentt iPocument 1
di scl oses a processing nethod of charging a vehicle entering a parking |ot or

2410, 225198 BB 081 RS REESEL i A EAALALILr B 8 B fgCording o
nfor a1 o ek BLSLLTL 8L L, RS8O0 PSS, MR LU LR Lon W R chging tor go

| ocation informatjon estipmated 15by neans of a GPS or the |ike and on the area
i nf or mat i oA A CRHRHE SEFeM el pRERATRY AP PRAVACh g gnE N REfT 0Bt f paY BHKINGoc unent
1] Japanese Patent No. 3365296 20 SUMVARY OF | NVENTI ON

lot or the like within a charging target area is set as a non-charging area.

[0004]

10 Patent Document 1 discloses a processing method of charging a vehicle entering a
parking lot or a no parking area that are present within a charging target area. According to
the method disclosed in Patent Document 1, the charging system stores area information
that preliminarily associates map information with charging target areas and charging
amounts, and performs a charging process based on vehicle location information estimated

15 by means of a GPS or the like and on the area information.

[Prior Art Documents]
[Patent Documents]
[0005]
[Patent Document 1] Japanese Patent No. 3365296
20
SUMMARY OF INVENTION
[Technical Problem]
[0006]
However, in the case where the method disclosed in Patent Document 1 is used,

25  even if a vehicle enters a non-charging area, there is a possibility that the vehicle is treated



[ Techni cal Problenj [0006] However, in the case where the nethod disclosed in
Pat ent Docunent 1 is used, 3 as if the vehicle does not enter the

non-chargi ng area due to an error in veh¥cle |location estimation and the
billing proce is.perforned in the billing system Specifically, for exanple,
'n the casd® drr EChitlc dheyai catchiy R haRginSaEL Y HGngor insV%e%?/ &N n the
vicinity of a road intersection, if the nethod disclosed in Patent Docunent 1
i s used, evstimatiuan the Bilatg ppecsa s peaforped it e diltingsystanki peecifesrlly.dar entry of a
vehicle to the parking lot is determ ned as having not been nade in the

char gi ng sysamephkedunahd casamvhere orentmanwednidadxé df agatkionloe stproatiedm tbé vichetyGPS.
Consequently the charging process is perforned tw ce. The present

invention ftakesad iffefe6@ds ifdRs Mkihon disaRsébpMEid DL @RENtVM it DscdNe R tRéiighf
provi ding a charging system a charging device, a charging nethod, and a

progr am; 10¢apap %tu%f%%%f’sftﬂé &rF%g%% ﬁpérftbr%& r@g{&%ﬁ% ?ttkgdoagi/jﬁ@}dc\ﬁ‘?&té’f‘hﬁﬁ&“t

maki ng a fal se determ nati on. ['ution Irst aspect of
the present j[nventign is charging. systemthat is configured to 15perform
char gi ng. £ 66 " ioehv e e i He3h i SHEMI b oy RGP PaBl el ThE char gi ng
system i ncl udes_a char %i ng device confi Equr ed to performa charging process for
a vehicl e priaggin ¢fihe HBSchangEMENthahgshargingpragsss werfaensd Mgkt i on
information acquisition device configured to acquire identification
i nformati on of aThehicséw iprestentakihing pawidstaogitihgatare arqblaw. widlan pbjetie
charging target area and to notify the charging device of the identification
20i nf or mat iofprovidieg & bharginagystemi € ehdrgial ddeise, archacemy mtthodtdndm programmat i on
acqui sition unit
10 capable of determining an entry to a non-charging area without making a false
determination.
[Solution to Problem]
[0007]
A first aspect of the present invention is a charging system that is configured to
15  perform charging for a vehicle that is present in a charging target area. The charging
system includes a charging device configured to perform a charging process for a vehicle
present in the charging target area and an identification information acquisition device
configured to acquire identification information of a vehicle present in a non-charging area
provided in the charging target area and to notify the charging device of the identification
20  information. The charging device includes an identification information acquisition unit
configured to acquire identification information of a vehicle from the identification
information acquisition device, a charging unit configured to calculate a charging amount
based on traveling of a vehicle within the charging target area and to perform a charging

process for the vehicle, and a charging target exclusion processing unit configured to stop

25  the charging process of the charging unit for the vehicle indicated by the identification



configured to acquire identification information of a vehicle fromthe
identification informati on acquisition device, a charging unit configured to
cal cul ate a charging anount based on tra¥eling of a vehicle within the
charging target area and to perform a char.gi rocess for the yehicle, and a
char gi ng t AMGEPARAIUIRE S pcbRRdRsTiQ P?U%ER’?Q‘EGP&EW@%‘{“B 58iFdo8har gi ng
process of the charging unit for the vehicle indicated by the identification
4 i nf or mat iWRrEYANRqaIsiHios deviee Ardieds geriiedifisatien mgormapa af thervshigleen t he
identification information acquisition device acquires the identification

i nformati of0@f8]t he vehicle. [0008] Moreover, in the first aspect of the
present invention, the identification 5information acquisition device nay be

configured to resgir¥s et demd filsCabb@nf i RESMBL inQBnth, theV@dhitiglkidy om an
on-vehicl e device nmounted on the vehicle in the non-charging area to thereby

acquiresi d%hﬁétﬁﬂdcﬁ&isfﬁ%ﬁ%e%& h‘gis} b@fcoﬁ’ﬁ%lﬁl%‘dﬁJ fei;[@ﬁl]eﬁl}?ﬁ{agi'oﬁ%ﬂ‘iﬂﬁﬁtioﬁfoft he
chargi ng device may be configured'to sequentially calculate a charging anount
for a vehicle based on trayeling.of th ehjcle w t.hin the charging. target
rear Vien dopBein R g RGN Aot e ofulle MR A GRR Ra i 6P g
device acquires identification information of a vehicle fromthe .

i dent i fi cathsePY #saBeritenblicaioninfermatym fevicdicle. t e dueging Wyt eldhgehargivg| usi on
processing unit nmay be configured to stop chargi ng amount cal cul ation

per f or ned Wgvichgayharcgiigirehic sefioentiaie calelial achiargling ameentdyr a vehi¢ldbaseilf i cat i on
information. [0009] 15Furthernore, in the first aspect of the present

i nvent i on, ohhewtldendithe cetitlorviihinf thenchhicory tagquarsa.t Waien devihaginpyirdeave a
comuni cation region on a border of the non-charging area, and may be

confi gyped ckQuigk fdé@ssiir\%ﬁdﬁiﬂ' (ffitﬁ@&ﬂaﬁ’g]n% QEAESRIGuABs fdeRiMiddnen AfoMedtidal o adevi ce
nmount ed on the vehicle when the vehicle is passing the border of the

non- char gi ngp, af.aa, 49N cation infoy nMﬁ,[oﬁ g&@{isiti&pdé\ﬁ& Eﬂer%@?%%%et of the

present invention, the charging ﬁge Xxclusion processi of the

chargi ng device nmay be.confjgured tq. stop the chargin rocess .of the charging
Gni t for ¢ RECHIAR BIasCToHE WLt B B cariietiodnion RARIBr e FHGRAEN duri ng a
period of tinme froma tinme when the identification informtion acquisition
devi ce 25adgupimesl e chaamginddes ba vENesindieated bpthetigentifisatien wfergaioni ne when
the identification

[0009]

15 Furthermore, in the first aspect of the present invention, the identification
information acquisition device may have a communication region on a border of the
non-charging area, and may be configured to receive identification information from the
on-vehicle device mounted on the vehicle when the vehicle is passing the border of the
non-charging area.

20 [0010]

Moreover, in the first aspect of the present invention, the charging target
exclusion processing unit of the charging device may be configured to stop the charging
process of the charging unit for the vehicle indicated by the identification information
during a period of time from a time when the identification information acquisition device

25  acquires the identification information of the vehicle to a time when the identification



5 informati on acquisition device acquires again the identification information
of the vehicle. Furthernore, in the first aspect of the present
i nvention, the charging device may inclulle a target exclusion tinme cal cul ation

unit confi ed to calcul ate a erlod of he Ch n r get

excl usi on 8‘?%88@&%%%“9“&%‘5% q%ge%w@%ﬁéﬁw%&%@ ayogm, ‘bfgli‘f ?%H‘g
charging unit. In the case where a period of tine calcul ated by the target
excl usi on 19Mdlcal cul ation unit is not more than a predeternined period of
time, the additional charging unit may be configured to identify a charging
anount accor di ngFtghanstamddredirstagpect bfithclpecseaisievaftions the eharagigidevichenayhar gi ng
target area froma point where the vehicle was present at a 1Ostart time of a

char gi ng t afdede L%EUSIcARIPaIhOehIEgitRmMinnednhyurtih e Galgé A feriy @eimekgl usi on
processing unit, to a point where the vehicle was present at an end tine of

the chasgi pg élﬁf%ﬁ%ta?%%ﬁ lak'élhé?&q PRICEQM qﬁﬁtes'f(gﬁs@ A %ﬁlé‘ gm%@%raﬂh H H @GR

excl usi on proces and to pe form rocess for the vehi cl e.

[0012] 15Moreogver inve

00121 Lo oSyt Ta RS LB BPRFSH of b RGER s RYEg b iob Mequi e
identification information of a vehicle present in the non-charging. area

provi ded i SACHBLEHERIG ISPt Mergdan apsedetsamined nsopd pftitgethe RAIHPPA CHEFINGe of t he
identification information and the tinme when the identification information is
acqui red. Tha nehydregion§guad getdeattiyl adhiatginproowy sicergdingite a sfanddrd reianyihag 20
device may be configured to calculate a charging anmount that is

char gi ng- pracass@sclnyg ihie: chaadind agzeundich fiom @pgerwinge dfe viehivk: Wiaspregnt atre
included in the informati on acquired by the identification information

acqui sijbi oRHQUhEST é&a@gl%ﬁﬂg‘ﬁ Sicdisitheeidd d%ieﬂﬁmeéﬂ? ARk @rebedundidnor the

chargi ng amount. [0013 A second aspect of the present T1nvention is a

chargi ng dgﬁ%c%?slﬁgﬁﬁn't 81’3%% oGfle {/alwlgvx}ﬁ?%)ﬁ%l{pa?aﬁ)% B8 9 Ui l%or a

vehi cl e presen glng arget "area e chargrng device in
identification informti.o ui s nlt onfl red to acquire

dent i 11 catd g axnrSPRaET SRR GL BF chifbmiancy SEHEORPRETR Yk 89k | on
acqui sition device, wherein the identification information acquisition device
is confi gu,péffoqn@)a gh@fg]nlgeprocess for the vehicle.

[0012]

15 Moreover, in the first aspect of the present invention, the identification
information acquisition device may be configured to acquire identification information of
a vehicle present in the non-charging area provided in the charging target area and to notify
the charging device of the identification information and the time when the identification
information is acquired. The charging target exclusion processing unit of the charging

20  device may be configured to calculate a charging amount that is charging-processed by the
charging unit in a period of time from a time included in the information acquired by the
identification information acquisition device to a predetermined end time, and to make a
refund for the charging amount.
[0013]

25 A second aspect of the present invention is a charging device that is configured to



S5the identification information of the vehicle present in a non-charging area
provided in the charging target area and to notify the chargi ng device of the
identification information, a charging umit configured to calculate a charging

amount based on traveling of vehjcle within the charging t et area and to
performa EREPER ﬁﬁﬁﬁg% 5 o) rtaﬁéll\?l?rﬁfﬁfiegt, l%‘&laégl‘&%@%t ﬁ%at iﬁge@argse& usi on
processing unit configured to stop the charging process of the 10charging unit
for the velpeiceinchuicsan egntfjcativa infgenaticn asauistionunflsoragYrehtadralg a
predeterm ned period of time froma tine when the identification information
acqui si t i ondahévicatenaafjumaesn dfevéhddatiol aatieifidandw mfatmadion atquifigovehi cl e.
[0014] A third aspect of the present invention is a charging nethod that uses

a char gi ng gdbide\iieeeih iat i dp@i Qi o oot ia0gLifitios & cd RicoRfiMadd & £qhiresent in
a charging target area. The chargi ng nethod i ncluding: acquiring

i denti f i59attlﬁ@i@cﬁtﬁfa%ﬁ?ﬁéﬂf@ﬁéa?ifon%fﬁﬁmeﬁlcf‘e prgs%inpgl ﬁmﬂ-&ﬁ%ﬂ?g %%?H&‘i‘deid% ffgration

acquisition unit o rging device, troman | dent on 1 nformation

acqui sition,device that acguir he, identjfication.information of. the vehicle
present i n o gt G G kil b hudndey e SR gty R et ligd dha 't o
notify the 20charging device of the identification information; calculating a
char gi ng afBUstin2sRdc@ngaued i eals e grcharaiganquat kaseh ion tiapeingRfrdgichisls ar get
area, and performng a charging process for the vehicle using a charging unit
of the chanrgimythdehhigeg targdt stoppl togetfoem alvhagingppews éyshofehitle adar gi ng uni t
for the vehicle indicated by the identification information during a

pr edet er m rearghertgdt adclisiomprodeesmauiit oenfiduedt tohep tle bhidr§ing didcess éfther mat i on
25acqui sition device acquires the identification information of the vehicle

usi ng @ chapgbn@ untt thAhSkhRkGhyihOM bPHIRCASSH I MAtisM ifordfatibh@uah@r 9i ng devi ce.
[ 0015] A fourth aspect of the present invention is a programthat

causes a ¢ %géc@kﬁ%n%ﬂéieﬁ& Bfg@ﬁw PRI 2filk ﬁleﬁﬁﬁ% ﬁjieﬂtgﬁcpa'ﬁ% §iiSreh&onhcl §ilitiGh ©

present in argin arg area, to func

device acquires the identification information of the vehicle.
[0014]
A third aspect of the present invention is a charging method that uses a charging
15  device that performs a charging process for a vehicle present in a charging target area. The
charging method including: acquiring identification information of a vehicle, using an
identification information acquisition unit of the charging device, from an identification
information acquisition device that acquires the identification information of the vehicle
present in a non-charging area provided in the charging target area and to notify the
20  charging device of the identification information; calculating a charging amount based on
traveling of a vehicle within the charging target area, and performing a charging process
for the vehicle using a charging unit of the charging device; and stopping the charging
process of the charging unit for the vehicle indicated by the identification information
during a predetermined period of time from a time when the identification information

25  acquisition device acquires the identification information of the vehicle using a charging



5as an identification information acquisition unit that acquires
identification information of a vehicle froman identification information
acqui sition device that acquires the idehtification information of the vehicle
present in_a non-charging area .provided in the charging target area and
notifies tﬁ%fg%tl?éfﬂg‘?‘ﬁa%é%%?sé%g%"flp ehibe CRBNEARREE | on © nf of at i on, a charging
unit that cal cul ates a chargi ng anount based on traveling of a vehicle within
t he 10char ¢?¥glt arget area and performs a charging process for the vehicle,
and a charging target exclusion processing unit that stops the charging
process of the chdbgitingspeot df theypredeheinveldtionliea prograathadcduygest deharghenddvidecat i on
information during a predeterm ned period of time froma tinme when the

i dentificatmh® ?elifdsmrmfa'r o BOYeHs Fort 4 @hidEpieset ACE Ui &8 g tdreetiatl@Ntd fiih@ainl ON
information of the vehicle. 15[ Advantageous Effects of Invention] [0016]

heoor i 59 e AGRIRSEM intdENb AwisMorARAULL 0% TSR LR R GTgRL | on of
a vehicle present in a non-charging area fromthe 1dentification Information

acqui sition devic t he chargin evi ce st ops. chargi process, during a period
of 'Lime fr oS fm a8 Wgllertrplornaleh BNt RedR PSR IS ed (o a
predetermned end tinme, fromthe chargi ng process target. As a result, the
char gi ng dédsnéidcaiion igkr@atiphel haseHele PEFCHgN adWwneheras Fearivyiled iaHgi ng ar ea
has been nade, wi thout making a fal se determ nation. BRI EF DESCRI PTI ON COF
DRAW NGS  8harging targpy a&ea and wotdies diverhatgding ddveshofdhageamichonirgmaatoond i gur at i on
of a charging systemaccording to a first enbodi nent of the present invention.

FIG 2 is ahficwamarthatshwiang asohacper ahown bafedanpaivkiimgof Dtchédian@hingthdevi ce
according to the first enbodi nent of the present invention. 5FIG 3 is a

flowchapt shawi Bt ROLEREAPRAS adRardf &R3J @ B W8WIC an@ 6 eRAEInBYark® t he
first enbodi erlémggg% t he pr eﬁsentr i%ve?lr?ingenb.r FG 4is a drlgggraa% showi ng

an exanpl e (0fy, o PRFdeklehd e AALGRISRE AN RN drh iR SRELH RY har g€t area.

vehicle indicated by the identification information during a predetermined period of time
from a time when the identification information acquisition device acquires the
identification information of the vehicle.

15 [Advantageous Effects of Invention]
[0016]

According to the present invention, by acquiring identification information of a
vehicle present in a non-charging area from the identification information acquisition
device, the charging device stops charging process during a period of time from a time

20  when identification information is acquired to a predetermined end time, from the charging
process target. As aresult, the charging device can determine whether or not an entry to a

non-charging area has been made, without making a false determination.

BRIEF DESCRIPTION OF DRAWINGS

25 [0017]



FIG 5 is a schematic bl ock di agram show ng a configuration of a charging
system l1l0according to a second enbodi nent of the present invention.

DESCRI PTI ON OF EMBODI MENTS [ 0018] <<Firs8 Enbodi nent>> 15Hereinafter,

enbodi nents of t present invention are described.in detail, with reference
to the drawings G 1S3 Rhamalie Sk Wefhovaliont v Goms ashaginegygem
configuration of a charging systemaccording to a first enbodi nent of the
present i naewtiling to Fhestehdpdinirgt el/bie @risert iavayieem t hat perforns charging for
a vehicle that is 20present in a charging target area. The chargi ng system

i ncl udes an on- véHli. ie adbwichert iowing ah egeratiomol@parking, lotachaeyiieadomar gi ng devi ce
20 (charging device) that perfornms area-charging within a predeterm ned

char gi ng t ac@glindh&the faficknbdaahit g tHereeheigemmndevi ce 30 (identification
information acquisition device) that perfornms charging for use of a parking

| ot ~(nog- char gi ngi@nga) ﬂBCvQHArF'&%wM‘ﬁ# @é&g&ﬁggﬁ?% gﬂea%&rg@g%vi@é §&ordifidf 1S to

say, 25the parking |ot charging de orns the argi ng process for a
vehi cl e parke t .9 parking | ot.anong vehicles that are present in the
char gi ng t&%ﬁ@?ﬁgP@%?mﬁﬁaﬁﬁh%&éﬁai"Bﬁ%? ‘'ng device 20 performs the charging
process for other vehicles. _ The on-vehicle device 10 is a device that
is owned by a veKi@ s guprgram shevigedg cxiaplgiong raevig et ol jagdypigaidede that is
owned by an area chargi ng operator, and the parking 5l ot charging device 30 is
a devi ce t hathin g comgieg trgetargrar ki ng | ot manager. [0019] The on-vehicl e device
10 includes a | ocation estimation unit 11, a card

FIG. 5 is a schematic block diagram showing a configuration of a charging system

10 according to a second embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS
[0018]
<<First Embodiment>>
15 Hereinafter, embodiments of the present invention are described in detail, with
reference to the drawings.
FIG. 1 is a schematic block diagram showing a configuration of a charging system
according to a first embodiment of the present invention.
The charging system is a system that performs charging for a vehicle that is
20  present in a charging target area. The charging system includes an on-vehicle device 10
mounted on a vehicle, an area charging device 20 (charging device) that performs
area-charging within a predetermined charging target area, and a parking lot charging
device 30 (identification information acquisition device) that performs charging for use of
a parking lot (non-charging area) provided within the charging target area. That is to say,

25  the parking lot charging device 30 performs the charging process for a vehicle parked at a



information reader unit 12, an identification information nenory unit 13, a
nmobi | e communi cation unit 14, and a DSRC conmuni cation unit 15. 10The | ocation
estimation unit 11 estimates a |l ocation 9f the device itself based on a GPS or
dead reckoning. The card  information reader ynit 12 reads igfornation of a
card (car d PAtselot ALY Rt 3¢ BFRSEHEN he, e s H AR W AR] ol ot

provided in the on-vehicle device 10. The identification informtion nmenory
uni t 13 st chagingdiswice 20eatfpors thacbargingimspcessr othey&phiglee on whi ch the devi ce
itself is nounted. The nobil e comruni cation unit 14 perforns wrel ess
communi cat i on w tThe an-vahiek deeioriniicatievaoe thevisoevnet bgaglehelewimdrghe arauni cat i on
networ k such as a nobil e phone conmuni cati on network or a PHS (personal

handy- phonehgyfileei®icoeb s Kevidd@aSBwne® BUA hah@BingYpbrald, ﬂﬁirth@baﬂzid% rel ess

comuni cati on by nmeans 20of DSRC (dedi cated short range conmuni cations

cormuni sat i i iSudE AL Kiaddiel A ENARBLAG JeNiife IBhidiquah @ beacon that

has a communi ca area at an entrance an a parking lot. [0020] The
area chargi 5'(?1 jievi ce 20 includes a location information receiver unit 21, an
10 charginé t get exclusion processing unit 24, a target exclusion tine
cal culation unit_25, and an_additional char%jng unit 26.. The | ocation
i nformation receilPepPnuRhiclexeviceddiipdudssadaedtioncatimaien Wibmacrh, card
information, and location information of a vehicle on which the on-vehicle
devi ce 10 iisfoBnaiimtreater inid ¥t deldoniificehpit indoraieion ench@ry inudgha sohibbi | e
conmuni cat i on net wor k.
communication unit 14, and a DSRC communication unit 15.
10 The location estimation unit 11 estimates a location of the device itself based on a
GPS or dead reckoning.
The card information reader unit 12 reads information of a card (card number and
so forth) from the card inserted into a card slot provided in the on-vehicle device 10.
The identification information memory unit 13 stores identification information
15  ofavehicle on which the device itself is mounted.
The mobile communication unit 14 performs wireless communication with an
area communication device through a mobile communication network such as a mobile
phone communication network or a PHS (personal handy-phone system) network.
The DSRC communication unit 15 performs wireless communication by means
20  of DSRC (dedicated short range communications) communication, with the parking lot
charging device 30 through a beacon that has a communication area at an entrance and exit
of a parking lot.
[0020]

The area charging device 20 includes a location information receiver unit 21, an

25  area charging unit 22 (charging unit), an identification information acquisition unit 23, a



The area charging unit 22 cal cul ates a chargi ng anount based on the |ocation
information received by the |ocation information receiver unit 21 and uses the
card information received by the |ocati df information receiver unit 21 to

sequenti al | erforma chargin rocess, for the yehicle. les .o

char gi ng ar%?f%{ngc%‘igﬁmxﬁ WSW%%‘?QHQ% o)y 2@ gegene Fcﬁ’etéfnﬁﬁal‘?ﬂ(‘l?lg Ahigt thod and
a charged-by-tinme nethod. The identification information acquisition
uni t 23 ac@od pegdditendl charemeivoi 26nf or mati on of a vehicle that enters or |eaves
the parking lot, fromthe parking | ot charging device 30 through a wi de area
net wor k such as ftrheldcati@r inéirmaterectiver urdidit ie€divatidonti ficad@r imfitrmatio@candi si ti on
unit 23 acquires identification 15information of a vehicle that enters the

par ki ng | otinfbfRafidnD endPREKidMAnfRaGhiab0d Rhicle¥h 6@idhe bR cRlRI @VRE 10a¢ get
excl usion processing unit 24 stops the charging process of the area charging

uni t 225t ohy, hifeR grgﬁ‘l' it Gn-v@@i"c%%é@fce lmﬁ%ugﬁ‘ﬁrﬂo‘%ﬁ%bﬁhﬁﬁ dafiBn h&HBFTaL i on

acqui si t ion unit acquires fromthe par ing lot charging device 30,
|dent|f|cat|on|3§20rmat on. of C2ée%alll Ef t Igaves ttrhaéé)ja tﬁ& J.ot t he
chargi ng targer AReriarHesgupd AR e sy chigey fendy P ocess of
the area charging unit 22 to resune for t h| s vehi cl The t arget
excl usi on tHIRENREINIGFAYSGIdY thpilacaben pdpraiptign é%ceafebémt ok 5 UsesBe £a18t ¢ he
charging target exclusion processing unit 24 stops the charging process. In
the case whigosnatie rpenyaidydhe tacaeorciafarmatortkcbyer Uret 2 ldp gequesidhugironmta me
25cal culation unit 25 is shorter than a predeterm ned period of tinme, the
addi ti onal chivaingiprgeesd foruind YehZbe. pEXdnolasofon chhstige agopitearamtibometiel vehi cl e
with a charging anount based on traveling of the vehicle during the period of
time. 10 include a charged-by-distance method and a charged-by-time method.
The 1dentification information acquisition unit 23 acquires identification
information of a vehicle that enters or leaves the parking lot, from the parking lot charging
device 30 through a wide area network such as the Internet.
When the identification information acquisition unit 23 acquires identification
15  information of a vehicle that enters the parking lot from the parking lot charging device 30,
the charging target exclusion processing unit 24 stops the charging process of the area
charging unit 22 for this vehicle. Moreover, when the identification information
acquisition unit 23 acquires from the parking lot charging device 30, identification
information of a vehicle that leaves the parking lot, the charging target exclusion
20  processing unit 24 causes the charging process of the area charging unit 22 to resume for
this vehicle.
The target exclusion time calculation unit 25 calculates a period of time that the
charging target exclusion processing unit 24 stops the charging process.

In the case where the period of time calculated by the target exclusion time

25  calculation unit 25 is shorter than a predetermined period of time, the additional charging



[ 0021] The parking | ot charging device 30 includes an identification
information receiver 5unit 31, an identification information notification unit
32, atimng unit 33, and a parking | ot 1dhargi ng unit 34. When t he

vehi cl e passes the border of the non-char t he identj ation

!B or rat | ORI TR e (TS PRI DE T de R et EBHETSrINL RS SR car d
information of the vehicle, on which the on-vehicle device 10 is nounted, from
t he on- vehit@vdingedfiteevaicle dubye easgoépf WBRC comuni cati on t hrough the beacon
that has a comruni cation area at the entrance and exit of the parking |ot,

that is, af0@Xe¢ border of the parking |ot. Through the w de area network, the
identification information notification unit 32 notifies the area charging

device 20 of theThéigmdri‘gl1@@611afg1n5nge‘v@dermtlhaﬁdés%ﬁedeﬁ@ﬁcﬁyont1hﬁ>rﬂna@<5ﬁ tebdicat i on
information receiver unit 31. 15For each vehicle, the timng unit 33 neasures

t L ' it
31 eca ves e R T e A L T A g e

i nformati on I grelmvermtuiu t 31 next receives the identification information of
this vehiclgchargmet The parking | ot charging unit 34 calculates a charging
anount based on the per iod 200f time neasured by the tim ng uni t 33, and
perforns the chaMgisighpreiessasset theherdeenf @F@Oﬂ{ca@rzﬁg N the léﬁntHEéFlali i on of
the charging systemaccording to the present enbodi nent is described. First,
an oper at i emfoghatidngegaydiung 3|l atceevrandgntidicalen i r@0tips antbeaed indernation of
FIG 2 is a flowhart showi ng the operation of the parking | ot charging device
30 25accor dherghicde, topeviith gic cartabibila@dnticeol0 it heoupteds &oin thoventhior.devik2 10
10 by means of DSRC communication through the beacon that has a communication area at
the entrance and exit of the parking lot, that is, at the border of the parking lot.
Through the wide area network, the identification information notification unit 32
notifies the area charging device 20 of the identification information received by the
identification information receiver unit 31.
15 For each vehicle, the timing unit 33 measures a period of time from a time when
the identification information receiver unit 31 receives the identification information to
when the identification information receiver unit 31 next receives the identification
information of this vehicle.
The parking lot charging unit 34 calculates a charging amount based on the period
20  of'time measured by the timing unit 33, and performs the charging process for the vehicle.
[0022]
Next, an operation of the charging system according to the present embodiment is
described. First, an operation of the parking lot charging device 30 is described.

FIG. 2 is a flowchart showing the operation of the parking lot charging device 30

25  according to the first embodiment of the present invention.



The identification information receiver unit 31 of the parking | ot charging
devi ce 30 determ nes whet her or not DSRC communi cati on has been establi shed
bet ween the on-vehicle device 10 and t hd2beacon that has a conmuni cation area

at the entrance and.exi.t. of th arking lot (step. . Si).. If the identification
i nformati on receﬁgﬁﬁ‘ﬁ’ﬂﬂh?a@f lﬂéfrg?ﬁﬁ‘?wgelg‘fr t3 < Ril S 'Wot been
established (step S1 NO), the identification information receiver unit 31
repeat s t héOdisteanirichathichar of nas LR (GSrommunicamsResdsamfid gh¢bbretiveere$eabl i shed.
[0023] On the other hand if the identification information receiver unit 31
det er m nes ohbichate MISRE 10@amithv leatinahatiias a beemueshat asheidhd sitegpcSAndEs) , t he
identification information receiver unit 31 determ nes that the vehicle has

entered t hefprieriagg lQste@od). Neadsdédigich@@ninkdrigabh aReivel @in®t iQemahes he
vehicle, on which the on-vehicle device 10 is nmounted, fromthe on-vehicle

devi ce 30 i Sugi LR RRGA KRLEPLRes Bk (105 1 4R8I GRhiEyBY o et on

notification unit notities the area chargi ng device

e 624 Bk TSR S35 R A AL LGRS on e ver

time elapsed froma tinme when the identification information receiver unit 31
recei ved t RBMIYBHAEIPR SA5138HheHf or mati on (step S4). [0024] 20Next, it is

det erm ned whet her or not DSRC communi cation has been established between the
beacon havil®3a conmmuni cation area at the entrance and exit of the parking |ot
and the on-vehicle device 10 fromwhich the identification information has
been read i n stepPn3Re 6iepand5)f.thd fdettifcatide nifbfa@hireseivenoit Setde@minecei ver
unit 31 determ nes that DSRC conmuni cati on has not been established (step S5

NO , the i deRtIRCahAnichicH lf%tﬂe@mes@gﬂlﬁﬁ&i Cé%{p HUNiYESS khé RRARTIS RS

determ nation of step S5 until DSRC comuni cation is 13 established. [0025]

Cn L1, oL Shu ST AR P NS EFRLADL  ,,
hdentifi Catrée%rs1 the identification information of the vehicle, on which the on-vehicle device 10 is
mounted, from the on-vehicle device 10 through the beacon (step S2). Next, the
identification information notification unit 32 notifies the area charging device 20 of the

15  identification information read by the identification information receiver unit 31 (step S3).
Moreover, the timing unit 33 starts measuring a period of time elapsed from a time when
the identification information receiver unit 31 received the identification information (step
S4).

[0024]

20 Next, it is determined whether or not DSRC communication has been established
between the beacon having a communication area at the entrance and exit of the parking lot
and the on-vehicle device 10 from which the identification information has been read in
step S2 (step S5). If the identification information receiver unit 31 determines that DSRC

communication has not been established (step S5: NO), the identification information

25  receiver unit 31 repeats the determination of step S5 until DSRC communication is



Sinformation receiver unit 31 determnes that the vehicle has |eft the parking
lot, and reads the identification information and the card information of the
vehicl e, on which the on-vehicle devicel80 is nounted, fromthe on-vehicle
device 10 thrﬁﬁ%h t he beacon (step S6). Next, the identification information
notificati 6HAQIEd32 notifies the area charging device 20 of the
identification information read by the identification information receiver 10
unit 31 (sl@¥5$7). Furthernore, the tining unit 33 ends the nmeasurement of the
period of time, which started in step S4 (step S8). Then, the parking | ot

char gi ng unit 34Cvahe uthat emdaifehardgntncaanm ufornrasede@iver lneit 8l apeedines me
nmeasured by the timng unit 33, and perforns the chargi ng process according to

the card i RRDBRA esmmaaRatich BdsdRerDEstiMishoP(stefeIRt IviHSG ahé RRniiAéRABL | ON
receiver unit 31 (step S9). 15As a result, the parking lot charging device 30

can perforn ﬁ)ﬁ)pﬁatﬁjﬁ%gél OPE‘[Q&%&H&&H@S ttlﬂﬂ{t ﬁT MR I?a 1 bl rl%ﬁg‘L&' 4N rgfRunt

accordi ng eperlo tinme e ve estaye In the parking |ot. [0026]

Next , anoer the area n crlbd OFI G is a
Fhowshart SRR Raon pUFi R aa@%%&@wi i a?ﬂlg V&ﬁwfcgn 48 i ng o't he
first enbodi rrent of the present inventio area char gi ng{ devi ce 20
repeat edl y 9BREBH LV dds Swainisd. %@@ﬁge@# lvehleleéz‘zwaéeéhrp%athsép%ﬁwn FteP al |
vehicles at all times (step S10). [0027] 25First, the location information
recei ver uio). Rextothetithmtificaizorcihénriafion detificagom Onit 32 npéiiesi the sreh dbareingi cat i on
information, location information, and card information fromthe on-vehicle
devi ce 10 tdovioei@h of the idaificeti@oinfarmiatad tead bReksvdektifisitiop irfornigtionMeccivert he ar ea
charging unit 22 determ nes whether or not the |ocation information received

by thejhocahitan Bh S'?Wdr@{énﬁ&%eﬂh‘é%hlh'%hﬁlt ziehdseth@ﬁieﬁﬁnan&mmegmmtobi n the
charging target area 5(step S12) e area charging unit 22 determ nes that

the | ocatl oftd WhRATRELAT Lagentersd. hAER AN RHE R IRablie iR ANg et area

(step Sl12: € area charglrn per he C argl ng

r n X nex
process a %hgrglen%ué[meosun aesed %n tthe qu&eg tlmeemeasgpéd %y%?e tlmlng unit 33, and performs

the charging process according to the card information read in step S6 by the identification
information receiver unit 31 (step S9).

15 As aresult, the parking lot charging device 30 can perform the charging process
for this vehicle, with a charging amount according to the period of time the vehicle stayed
in the parking lot.

[0026]
Next, an operation of the area charging device 20 is described.

20 FIG. 3 is a flowchart showing an operation of the area charging device 20
according to the first embodiment of the present invention.

The area charging device 20 repeatedly executes processes of steps S11 to S22
described below, for all vehicles at all times (step S10).
[0027]

25 First, the location information receiver unit 21 of the area charging device 20



[0028] On the other hand if the area charging unit 22 determ nes that the

| ocation 10information indicates a |location within the charging target area
(step 512: YES), the area charging unit 122 deterni nes whether or not the
vehicle indicated by _the identificatiaon information received .in_step SII is in
2 char gi ng ebss detigeqliopdplognayon. éﬂethaﬁ?%rm?&pgt%@ SELPDTRGHER §oGNS st at o
where the area charging process is stopped since the vehicle is present in the
par ki ng | oton-vgbickodaice toHarouge shecnabitsi gaanrawiicatpp nopwerdstemél B dfext.dhe each
vehicle in its 15built-in nmenory, and by meking reference to this state,

det er m nes avhethheinguninzt dacrvehsolieethes or not the lawhaoginignsitiop ratatd by [(029] | f
the area charging unit 22 determnes that the vehicle indicated by the

i denti fi cafié@fioh iff@midioh @8R ahi ed indicaésePloSitlon $itiRthd dhatdifs GAak @icfg- St Op
state (step S13: 20NO, the area charging unit 22 cal cul ates a chargi ng anount

based og t:qla%ﬁ ggf}t RIS h@ﬁgﬁ%gﬁngglgitrz% je¥ififheDMhat € 1dAAAH irﬁ’&rﬂa‘%ﬁ?ﬁﬂ’(’i‘i‘&a.ité%glI hg to

recei ver u in step perforns the charging process accor

the card information received he cation. information.receiver unit 21
(otep: 14y PREFE oSS REEET Biael B0 |0 NN S AL T doshb

determ nes whether or not the sane identification information as the

i dent i fi caPFORM EIcNarea PToFesP dBdEXAsHICH Hesieghlogp Precsss yedeP Abti fied from t he
parking |l ot charging device 30 15 (step S15). Identification information that
is notifiedOW¥én not in a charging-stop state is notified by the parking | ot
charging device 30 in step S3 when a vehicle enters the parking lot. If the
identification i ohahérathcohardC fuhsarka oarging tun 22 dieteenimen émit thedbdcdtioe same
identification information as the identification information received in step

S11 hag(notinfermiAeANndehted h fafisPMithhanPakdibing tzir%ét a@é%ﬁ? Rg2 depscen3fed step S15
NO), the next |oop process is executed in step SIO at is to say, the area

9. | ) > i p h
chargl ng “%%%rg@én@%ﬂigeﬁér& e \Hl%{ﬁe?g)f‘ﬁottt evGhak Hdidudf R ?c}]%ﬁflhﬁ% as the

vehicle is e charging target area an e parking |ot.

[0030] information received in step S11 is in a charging-stop state (step S13). The charging-stop

state refers to a state where the area charging process is stopped since the vehicle is present

in the parking lot. Moreover, the area charging unit 22 stores the state of each vehicle in its
15  built-in memory, and by making reference to this state, determines whether or not a vehicle

is in the charging-stop state.

[0029]

If the area charging unit 22 determines that the vehicle indicated by the

identification information received in step S11 is not in the charging-stop state (step S13:
20  NO), the area charging unit 22 calculates a charging amount based on the location

information received by the location information receiver unit 21 in step S11, and performs

the charging process according to the card information received by the location

information receiver unit 21 (step S14). Next, the identification information acquisition

unit 23 determines whether or not the same identification information as the identification

25  information received in step S11 has been notified from the parking lot charging device 30



100n the other hand, if the identification information acquisition unit 23
determ nes that the sanme identification information as the identification
information received in step SI| has bedd notified fromthe par ki ng | ot

char gi ng d VIC 0 S15: YES)., the. char |n tar xcl.usi on pracessing
ot 280wt 81 8o b TR @FPAP@?%%WO@ %“g‘ﬁ%iﬂ@ Hg Cilﬁ%llg "SR FRELS on t o
stop the char ing process (step 516). As a result, the area charging unit 1522
rewites tm@tlg@hbmh@ p@t@n&loéﬁlaﬂrglﬂgudﬁw@m@ Busten S3 wherearselichuicntsrsethe hakigieng- st op
state. Next, the target exclusion tine calculation unit 25 records into the
bui I t-in mistorfythetidemtificaenanfosmiatdn adu@isitchentnif 2 cddi¢ronndsrihaninatanen acqui sition
unit 23 acquired the identification information, and the location information

acqui red i RdgiBPaiBnl infosiaRorSiTihe iRAEARAULRSmA: ReXtcd POV IAARS HobY St ep
S10. 20[0031] On the other hand, if the area charging unit 22

det er mi Bes g, ﬁ&tﬁi%d?o?’i}] &E?E%&%ﬁg{/&ﬁkg%gd ﬁ)a(:sl%P shy.: N@ theAfat IOPE ??&ck%? 3.

i nformation recelve ng- StO state

YES), the area ch rgin 2 does not ormth oces 25Next ,
the § dent i f1 Eaenin Purios Kt ol S0 di S peh Slehe a2 ERRM S RrEERSPieor not
16 the same identificati on informatjon as the identification information

recei ved i N¥BEE Pspgeshaslopganthrgehiclcdd prsyent i tisahrichty Pesct ¥Raryl RQUHEA ce 30
(step S18). ldentification information that is notified when in a

char gi ng- stloppakiagéoti s notified by the parking | ot charging device 30 in step
S7 when a vehicle | eaves the parking lot. If the identification 5information
acqui si ti onoagdijt 23 determ nes that the sanme identification information as the
identification infornmation received in step SII has not been notified by the

par ki ngol ot char gignHe S@¥# € d3Q t{SHERIRASon N@rmabbﬁ a&ﬁ%&htul)rpﬁlﬂtpf QGEHTindsS
executed in step S10. That is to say, while a vehicle is present in the

ki I t hi
Vehi cl e, °3}fﬂéﬁfﬂﬁzﬁaﬁ{e‘?ﬁm‘fﬂﬁ%‘%ﬂﬂiﬂhﬁ%@‘ﬁﬁﬁ’&tﬁ@ﬁ&”ﬁé&h}'ﬂﬁ?ﬁﬁ??%c?;lr{ Wor mat i on
isiti t, 23 t.h dent t th
Gant 111 cati DR HRGREIT bR PaDe OB 1 SEERTEIr Tl biar MoVt ai by the
parking lot charging device 30 (step S18: YES), the charging target exclusion
pr ocessi ng CHHEMZIA LB AXELIS 9N PEOCHENZWEELMHEP P HyhaiAics chazme s iargaeE e

15instruction to resune the chargi ng process (step S19). As a result, the area
char gi ng unidp 1@@ruction to stop the charging process (step S16). As aresult, the area charging unit

15 22 rewrites the vehicle state stored in the built-in memory with a charging-stop state. Next,
the target exclusion time calculation unit 25 records into the built-in memory, the time at
which the identification information acquisition unit 23 acquired the identification
information, and the location information acquired in step S11 (step S17), and executes the
next loop process by step S10.

20 [0031]

On the other hand, if the area charging unit 22 determines in step S13 that the
vehicle indicated by the identification information received in step S11 is in the
charging-stop state (step S13: YES), the area charging unit 22 does not perform the
charging process.

25 Next, the identification information acquisition unit 23 determines whether or not



rewites the vehicle state stored in the built-in nenory wth the charging
state. Next, by calculating a difference between the tine at which the

i dentification inforrrati on acquisition uUfit 23 acquired the identification
information and t f g&red in tgl EU|Jt-|n nor t he t Hﬁﬁt gxclusion
time cal cull¥tiag i ?ﬁt’c icgBon- LyferiagioR &s Hictidy I’é’é‘tca‘é%‘l“ MgHOBECEVRE HFR Al s a time
that the area charging unit 22 stopped chargi 8 (step S20). Then, the

addi ti onal h@hb@@m@glﬁﬁ!&blf t@@%@ﬂéﬂ@ﬁcgﬁglw@mﬂ (§$t6m858)t Héerttéicgmn excl usi on
time calculated by the target exclusion tinme calculation unit 25 is shorter

t han a pr edebenationetiattib netstial whanaih wech@fodng-ex@ptateas nbtitval by thapeking st ep S21) .
If the additional charging unit 26 determ nes that the target exclusion tine

i's | onger tch@fglﬂgh@v&e@deﬁ stepisnechehneafted Mavslibepdrking PotSAthe 2&MNBicatidie next
| oop process by step SIOis executed. 17 [0033] On the other hand if the

ddi t |
short gﬁ’@f‘haﬁﬂaﬁh%‘dé%gﬁﬁﬁ%%?@ﬁgﬁi e?é‘é@ﬁfef A (RTOPEA AT W S | ona
h t t t t d t
o hed adddng w%t;-omfwwa RNl AL ST Rl bl TR Rl bt Ton
stored in the bui the location information received in step
S11. Then, ctlﬁ&ﬂ&d@ﬁ%éﬂéﬂ@l&ﬁi&dﬂ% theiaxt mep peeqest s esiteddgistarordt 1dRkIgi ng

process which is a chargi ng process for the identified additional charging
amount , acdosai ngile o velmelegapsémfimthemaikone loedké sred chargmgapitSRIsiqpsilep S22). The
chargi ng amount calculation in the additional charging may be 10perfornmed, for
exanpl e, i rhafameggasesofortinie vellialkeged- by- di st ance net hod, by cal cul ating a
char gi ng anount corresponding to the standard route distance fromthe entrance
to thejgxi fo@f the parking lot, or for exanple, in the case of the

char ged- by- tlne met hod, by calculatlng a chargi ng anount corresponding to the

eriod of tine f S ce from
!tohe entrance to ?ﬁgﬂ%gﬁgﬁh#ﬁ {fgﬁeplg}% ﬂinc\géh% g%rhﬁﬁoié@cﬂ? (g’ s%%ecez%rﬁ* @anpl es
of the standard vehi eed. i.ncl ude a flned vehicl.e speed,.a vehicle
opecd dof | MU T TEAGHTIABREE! Igrahoe ot E G AR B THEL REEREGITH 1 he
parking lot, and a vehicle speed of another vehicle traveling on the sane road
at the ti mS!laebeenmesfindRy theaqwpkipg b sbaeing dsyiep 381(een 81 %den) b chpging

repeatedly executing the above processes, the area charging device 20 can
target exclusion processing unit 24 outputs to the area charging unit 22 a charging resume

15  instruction to resume the charging process (step S19). As aresult, the area charging unit 22
rewrites the vehicle state stored in the built-in memory with the charging state. Next, by
calculating a difference between the time at which the identification information
acquisition unit 23 acquired the identification information and the time stored in the
built-in memory, the target exclusion time calculation unit 25 calculates a target exclusion

20  time which is a time that the area charging unit 22 stopped charging (step S20). Then, the
additional charging unit 26 determines whether or not the target exclusion time calculated
by the target exclusion time calculation unit 25 is shorter than a predetermined threshold
value (for example, five minutes) (step S21). If the additional charging unit 26 determines
that the target exclusion time is longer than the predetermined threshold value (step S21:

25  NO), the next loop process by step S10 is executed.



20perform the charging process when the vehicle is present wthin the charging
target area and outside the parking lot, and can stop the charging process
when the vehicle is present within the gdrking lot. [0034] Here, the reason
for performn the additional charging process by step S22 is 18 FI G
41is a diagb showi ng an exanple of a parking |ot and roads provided within a
charging target area In the exarrPI e showmn in FIG 4, wthin the

chargi ng target &inghe pther kangy ¥ thy aditgeag! eharging unit dadeteramesthabiggareetom t he
bottomleft of the figure toward the top left of the figure, 5a second road

t hat ext endscliisiomtitieas Batrteo thanitighpreddterimiger éardsbwdnadluch(step SP1rYghy thef t he
figure, athird road that connects the first road and the second road, and a
par ki ng | otadgifishalichaimaMindexb iBektows bhBarshior fhdu@agecolibd® the guh@r@rshitbpt ween
the first road and the second road, and that has an entrance and exit on each

AARD . . ' .
2 G g, 51 nihe R00 EAEENEROS IniheiaEONRa §R%aRhitRe Iob o b TR BuaRRIT 1
dto the | ide of. the.fi f ot d it t
{ravel Con gt epdURdadiohigouha Rt R P, 1ERE e aigul SERERE,
shortcut-traveli n% t hrough the parking |lot and noving fromthe | ower side of
the figur e U8t 20MeTTpimsin adshigpnabChapging Biasesss VEEhds a chagme giipessor fike second

road (the dot-lined route in FIG 4), it is possible to reduce the traveling
di st ance andentifiad eddingnal ichargmgrapauet aterding te iseant infaramadn rageivad trhdept hi r d
road, 15and illegitimately avoid charging for legitinmate road traveling.

[ 0035] S11 (8yp PEI)f dheichggingenpruac edadsatiof inshepRlitGhbl tiarddZ napdee, in a case
where the residence tine in the parking lot is extrenely short, the vehicle is

estimygd srBavddNbricrkiRpleainiOtAeWr theddhdrdebSyaflsthhdean@ho M3 dic0titiHBt 26
identifies a charging anbunt in the 20 case of traveling fromthe entrance and

exit of t h;%h%{%[r{g a%uh%or%%%@ﬁn%ﬂor il stﬁﬁ(ﬁ?(f_.lzoiu?eﬁclli%tgn%eggof mae;]e%ﬂﬁgceatg%ee&itt of the

parking lo he secon e Vvia performnms an

addi ti onal argin roc . Thereby, it i ossi bj e t.o preve illegitimte
avo: dlance 81‘% g@ﬁ%‘ﬁﬁ%gotf(gﬁgfs WH?W ﬁ“erclééed‘l)rfmg@sﬂg byiwggq}ﬁqd]tbg: nceglt hle tinme

of entry to and the tine of exit fromthe parking lot remain as logs in the
bui | t-i n msasElpting a chageamaenbeespondieng edhopamd affieng Hysd eanrselt@sed as
evidence in the determ nation of the shortcut traveling.
dividing the standard route distance from the entrance to the exit of the parking lot by a
15  standard speed. Examples of the standard vehicle speed include a predefined vehicle speed,
a vehicle speed defined for each route, a vehicle speed at the time of entering the parking
lot, and a vehicle speed of another vehicle traveling on the same road at the time. Then, the
next loop process by step S10 is executed.
By repeatedly executing the above processes, the area charging device 20 can
20  perform the charging process when the vehicle is present within the charging target area
and outside the parking lot, and can stop the charging process when the vehicle is present
within the parking lot.
[0034]

Here, the reason for performing the additional charging process by step S22 is

25  described.



19 [0036] As descri bed above, according to the present enbodinent, the
chargi ng device acquires identification information of a vehicle present in a
non-charging area fromthe identificatid®d i nformati on acquisition device, to

t hereby stop the in rocess. durin eri om ti me whe

i dentification |ﬁf(§a4n‘gtaldg@r¥p T3y SE%W&%@@&X?IBS]Q oga@a llé%(?i" roafiPoy H As a
result, the charging device can determ ne whether or not an entry to a

non- char gi nythar egharawgtieresf aigtde, wi t hout making a fal se deternination. [0037]
As descri bed above, the first enbodi ment of the present invention has been 10
descri bed i n det & thewkahpleshewencldG 4, witlen drcachiargysg takdeivence therd dre pspedddt i ¢
configuration of the invention is not limted to that described above, and

various desifgt raRdlihht ©atdRTonPthettdeom IKE offBy hRirdmerdhk heplefidgpias figurg, from
the scope of the invention. [0038] For exanple, in the first enbodinent, the

case wher e i %éf\(}?gé;fﬂg%ﬂ&%‘d?ﬁo&ﬁh@ﬁ&f@hgatI ﬂ%ﬁ BRhardtk fo ggr%ft‘hg 1%”(' ng

| ot charging recel ves I dent or mat | o om a acon
having a co tion are t .t he of t |.ot s been

Goscr Tbed. MMBUER i Rofieth Bt i &nﬂﬁhwcgmp Rep At 1 B o

provi ding a beacon at the parkin a toll collector of the parking |ot may

have a handjovi&sdhea therfbird peadie lgysqq%zldclzﬁwﬁﬁﬂ BafirdFoadand thawscors] 10ado) | ect or

may perform comruni cati on with 20t he on-vehicle device 10 nounted on the

vehi cl e parkéthaghasanecnprande ang ekongaénef thhbrshenadypideandion dlie seTorahroad kide.
identification information received on this handy termnal nmay be transmtted
to the parking | oitheRamgpleghaerincdG30. in Bydeusi mmgvafrtanbkylobver sidaaf the fighte S
manner, it is possible to performarea charging according to the present

TeerLIgn, YRR AR, REpcon g ey e o
parking ar &R third road (the chain-lined route in FIG. 4). However, by shortcut-traveling through the
parking lot and moving from the lower side of the figure of the first road to the lower side
of the figure of the second road (the dot-lined route in FIG. 4), it is possible to reduce the
traveling distance and traveling time compared to the case of traveling on the third road,
15 and illegitimately avoid charging for legitimate road traveling.
[0035]

By performing the processes of steps S21 to S22 above, in a case where the
residence time in the parking lot is extremely short, the vehicle is estimated as having
taken a shortcut, and the additional charging unit 26 identifies a charging amount in the

20  case of traveling from the entrance and exit of the parking lot on the first road side to the
entrance and exit of the parking lot on the second road side via the third road, and performs
an additional charging process. Thereby, it is possible to prevent illegitimate avoidance of
charging for legitimate road traveling. Moreover, since the time of entry to and the time of

exit from the parking lot remain as logs in the built-in memory of the area charging device

25 20, the logs can be used as evidence in the determination of the shortcut traveling.



20 [ 0039] In the case of using the handy term nal nentioned above, the
area chargi ng device 20 may determ ne the end of parking and resune chargi ng
when the identification information is rl@ceived again fromthe handy termnal,
and the ch?@%%ﬂg may be resuned 5when the vehicle starts to nove. [0040]

Mor eover, i e first enbodi ment descri bed above, the case where a beacon
with a comuni cation area at the entrance and exit is provided, and

i dentification i ABckesrtbicdabew, pecordingtp thapessentiendodingent.ghe elipsgin devied ent rance
and at the tine of exit has been described. 10However, it is not limted to
this. For exqnpekedentificitiva iofs@atidresien eahidapreasiten andn-ahargigtarearfeors dipear at el y
provi ded, a beacon may be provided only at the entrance side. In this case,

the area ch@mgifiogicheMioe@adéh aRMisitiRalevichaoihdi®yafdieihe 3hbRAk@CE igthgper i od of
time has elapsed fromthe tinme of identification information acquisition, as

the ting t eﬁ?ﬁgaﬁ&qnﬁi Qhagi’deﬁt%agbiggoﬁﬁati%'ﬁ% z{cpﬁ%lstﬁj%%réde@nﬁedygﬂhﬁ can exit

fromthe par et erm ne y neans o positioning for the
vehicle, as, the ti o resyne chargjng. That. is to say, the ar%i ng | ot
char gi g advi e T et iVl Bleineny M 2e b8 b Of B dlieer i nea
period of time fromthe tinme of identification information acquisition, or it
may per f or ATERHES BrRiy Hndey WiNeBEEaking 8 dsoie ST HENHION; od of time fromthe time of
identification information acquisition to the time at which an exit fromthe
par ki ng | of0§3]20det er mi ned by means of GPS/ DR positioning of the vehicle.
[ 0041] <<Second Enbodi nent>> Next, a second enbodi ment of the present
invention is desesidesdibed above, the first dnifadirberit®f ehegabsenminventlindek bekragr am
showi ng a configuration of a charging system 25according to the second
embodi Nt Jefcribbe iPI&SEWithirWRAEL Nthe drawings. However, the specific configuration of

the invention is not limited to that described above, and various design modifications or the

like may be made without departing from the scope of the invention.

[0038]

For example, in the first embodiment, the case where the identification
15  information receiver unit 31 of the parking lot charging device 30 receives identification

information from a beacon having a communication area at the border of the parking lot

has been described. However, it is not limited to this. For example, instead of providing a

beacon at the parking lot, a toll collector of the parking lot may have a handy terminal that

performs DSRC communication, and the toll collector may perform communication with

20  the on-vehicle device 10 mounted on the vehicle parked at the parking lot using the handy

terminal. Then, the identification information received on this handy terminal may be

transmitted to the parking lot charging device 30. By using a handy terminal in this manner,

it is possible to perform area charging according to the present invention even in the case

where no beacon can be provided on the border of the parking area, such as the case where

25  aroad side strip is used as a parking area.



21 The second enbodi nment differs fromthe first enbodiment in the
configuration of the parking lot charging device 40, and it differs in the
nmet hod of the charging target excl usion Qgr ocess in the area charging device
20. The parbﬁi§ | ot charging device 40 according to the second enbodinent is a
5ticket-is$ 3 type chargi ng device provided at an entrance and exit of a
parking lot. That is to say, the parking |ot charging device 40 perforns a
char gi ng pr ocess libtig gasea vaing did e dp ferminge menbpnogdiabavea thei asen dgraine feice s
renoved to a tinme when this ticket is received. [0042] Specifically, the

par ki ng | ot20ciar dpterqnickethe eed 40parkimkadé sesanteichkieing sisan thg identificatbn a 10t i cket
receiving unit 42, a parking tinme calculation unit 43, a parking |lot charging
unit 44, amfolemidnfis ekived abalh Glofbihe PAndydRAhinkl, GAd tHertheiidg MBy baRdudbd _
identification information notification unit 46. The ticket issuing

unit 41lsi sSHRS 1Rk @éh?&@%taﬁ?%&né@é?r es unique identification information, froma
ticket 1ssuing port provided In a casing, to a vehicle that enters the

15par ki ng I[w. The ticket receiving unit 42 receives a ticket froma
vehi cl e exi %% the parking lot, through a ticket receiving port provided in a
casi ng. The par ki_ng@b%rre cal culation_unit 43 cal cul ates a period of

time froma timeMgeves ip pt gnabadane fesgrived pbaust the sassi Wpreid peacan Wik ¢ enpved
therefrom to a tinme when a ticket 20storing the sanme identification

i nf or mat i o cagmunatatioh atch @t thi eiieance enberatis ppovidsceindadentifivetigamikirngtibots
charging unit 44 cal cul ates a chargi ng anount based on the period of tinme
cal cul at ed réyiviedewjpar thianig, dtitihetimabedtaincoinditithe dde ofvtit h&dekn dssckibed.char gi ng
anount through a fare receiving port that is provided in the casing. The
i dent i fip catiRievenias ABtIiRAed BeRk! Fhealh@lk, iide AR WAGBhh kh@cR ahil GRBRIE Pl ate
are separately provided, a beacon may be provided only at the entrance side. In this case,
the area charging device 20 may treat the time after a predetermined period of time has
elapsed from the time of identification information acquisition, as the time to resume
charging, and also, it may treat the time at which an exit from the parking lot is determined
15  bymeans of GPS/DR positioning for the vehicle, as the time to resume charging. That is to
say, the parking lot charging device 30 may perform the charging process based on a
predetermined period of time from the time of identification information acquisition, or it
may perform the charging process based on the period of time from the time of
identification information acquisition to the time at which an exit from the parking lot is
20  determined by means of GPS/DR positioning of the vehicle.
[0041]
<<Second Embodiment>>
Next, a second embodiment of the present invention is described.

FIG. 5 is a schematic block diagram showing a configuration of a charging system

25  according to the second embodiment of the present invention.



25val ue (identification information) of the vehicle present at the entrance of
the parking lot 22 when the ticket issued by the ticket issuing unit 41 is
removed fromthe ticket issuing port. Spdcifically, the toll collector may

identify the license plate value by visually confirmng.and inputting the
i cense’ pl ate valldgsecghd £hRo W@h@‘éfem Fire e AR TR P kg ing a
canmera to capture an image of the |icense plate and processing the inage
capt uri ng rlespArking gt chamge dsvicodR, ashit ddtars whe asthed of dcodvrgingayget The

identification information notification unit 46 associates the identification
i nf or mat i orxcldant pfdaced ibyhet dvea cldegihg flievaet 2@n i nformati on identification unit
45 with the tine at which the ticket issued by the ticket issuing unit 41 is

removed ther ef r ommapgrkid€ot émeoiad dWAEECH) ddierdinCioahe E@SAH ¥inBAdikitht is42 T ecei ves
the ticket, and notifies the associated 10identification infornation to the

area char gi.ng..dey : : ' Lo I i i
acquisi?ioﬁﬁgﬁﬁg%ggﬁgﬁggﬁ%ggégéwg B?Eﬁﬁggggtggg&5%&§§%ﬁ?$é§&%@ég?%e2??fication
i nformation assocjated wiith the two.tines fromthe .parking, ot,charging device
40, The. cndy Biong e ERPEI e S R Rl o RE pE 1 Bk nab SRR g
15amount charged. for the vehicle indicated by the identification information
acqui red by #HRE fraemihen ag aspeshiickst BrameYsHoadHus when Bys tigket is2ecef\se. t he peri od
of tinme between the associated tinmes, and outputs a command for deducting the
chargi ng ad®#2d (making a refund) to the area charging unit 22. Wen the area
charging unit 22 receives the chargi ng anount deducting conmand fromthe
chargi ng target 6yeadifisilignthppadagsionchauting d@4ce 4(hacladesa 2dehrsgh@gnivnita 22
execut es a chargi ng anount deducting process for the vehicle. As a
resul t jpa rRkstneceiangBaie 43 of pdrkife AhRaafBHGh it ATDM Phrkindabr dHaekihOhnit ‘E‘ﬁt ﬁer i od

Du

of time where doubl e charging has been nade for the area charging an e

par ki ng | ot Gatgk gy ARFLAST BV ANRORNER 48 B8RS AQufiflgher form &

process for t 0 € area charging target. 0 ]

notification unit 46.
The ticket issuing unit 41 issues a ticket that stores unique identification
information, from a ticket issuing port provided in a casing, to a vehicle that enters the
15  parking lot.
The ticket receiving unit 42 receives a ticket from a vehicle exiting the parking lot,
through a ticket receiving port provided in a casing.

The parking time calculation unit 43 calculates a period of time from a time when

a ticket issued by the ticket issuing unit 41 is removed therefrom, to a time when a ticket
20  storing the same identification information as that of the ticket removed is received.

The parking lot charging unit 44 calculates a charging amount based on the period
of time calculated by the parking time calculation unit 43, and receives the charging
amount through a fare receiving port that is provided in the casing.

The identification information identification unit 45 identifies a license plate

25  value (identification information) of the vehicle present at the entrance of the parking lot



23 As descri bed above, the second enbodi nent of the present invention
has been described in detail wth reference to the drawi ngs. However, the
specific configuration of the invention22s not linmted to that described

above, and various desi nodi f.i catiaons or the like e.made w t hout
departing W]&Hqﬂe%téc@%ﬁ%ﬂ&w hlchehipapg B 4%@6?@%%4@5%}% fickeh s W Bivg

enbodi nent, the case where the parking | ot charging device 40 is an automatic
machi ne t habep@edlby the tall epltactir mepypledes shalasast patcyatiedyatsualls codemiaescri bed.
However, it is not limted to this, and this charging system may al so be

appl i ed t o aad pgpukingghd tenphglne valueobld the bédnse plate vahueuahy e idahtdiddatyesingrad
collects tolls. Specifically, by having a PC (personal conputer) receive from

the toll cehhe&l®kaptaft dintiabe 0O Ik plfe hetepotéssmatthOmdgefcasiBhs RRultpar ki ng
start tinme, and parking end tinme, and then execute a programthat transmts

i nformagi o%yin%hggfbp?{ @Eﬁcgl%é}éﬁg‘tﬁ%ﬁ@t by the toll collector to the area

char gi ng device possi the PC fiinction as an
identification inforpatjlon. acquisition vi.ce. . 45] .15The .on-vehi.cl e device
10-"the area_chatgF HoTHETiOR SRS i R R Rt SRR IR G S0 and
the parking | ot charging device 40 nentioned above respectively have a

conput er sy¥PERImdAEtiEd gy theridentifisatian Inderanagion idsatifigapddiitie VHtbbe&i8ieng unit s
descri bed above are stored in a programformat on a conputer-readabl e

recordi ng redhighthetmdket issned by vlee tivkstiessesunt ¢l peenovadgbicrbiromizad dortpot alr

readi ng and executing of this 20program The "conputer-readabl e recording

medi unt’  hermiclethetiskdtoe@ivingngit 42 radeises the tivkgnaid otdjes itteadssebiged a CD-ROM  a
DVD- ROM a seni conductor nmenory or the |like. Mreover, this conputer program

may be i stddnpatachntiRfRmaRoRtocRITRAICRALIRNeYIcBe0. and a conputer that receives
this distribution may execute the program [0046] 25Furthernore, the above

program nmto(;@?l ize part of the functions descri bed

The identification information acquisition unit 23 of the area charging device 20
acquires the identification information associated with the two times from the parking lot
charging device 40. The charging target exclusion processing unit 24 calculates a charging

15  amount charged for the vehicle indicated by the identification information acquired by the
identification information acquisition unit 23 for the period of time between the associated
times, and outputs a command for deducting the charging amount (making a refund) to the
area charging unit 22. When the area charging unit 22 receives the charging amount
deducting command from the charging target exclusion processing unit 24, the area

20  charging unit 22 executes a charging amount deducting process for the vehicle.

As aresult, a refund is made for the area charging amount incurred for the period
of time where double charging has been made for the area charging and the parking lot
charging, and thereby the area charging device 20 can perform a process for the time
intended for the area charging target.

25 [0044]



24 above. Mor eover, the program may be a program capable of realizing

t he above functions in conbination with a prelimnarily recorded programon a

conmput er system that is, a so-called di26ferential file (differential

program. 5 | NDU T | AL. APPLI CABI LI TY [ 004 The present ention is a

charging system ﬂ%ﬂ@ﬂﬁ/“ﬁ% eé@““@‘@ﬁ%ﬁgpﬁﬁoﬁgpﬁgﬁmn ngmﬁﬁﬁégﬁﬁﬁ capabl e

of determ ning whether or not an entry to a non-charging area has 10been nade

wi t hout naklesrgibad fradesal weth sefricnag todhe dmﬁ@ng,sh digravgr, él}fs&p@mﬁcwﬁ@ﬁgtﬁ&trl@ *lg

devi ce, the charging nethod, and the program acquire froman identification

i nformati omhfainqa:ﬁts)hﬁsimnlidﬁtckict@tliaddmtﬂiliddmmz@land wirarusdtdignmoflifeav@bioctle pr esent
in the non-charging area, to thereby stop the chargi ng process during a period

of time froeuhs Helm@RieWnigibut Beparaientrbhitkaidops of MEafivaatiben is acquired to a
predetermned end tine. As a result, the 15chargi ng device can determ ne

et e AUy BTN SIS RO BB 401D
Locat i on e%itexlnggab ?snanuarﬂtcgma ic machmé tlﬂat per r’%trmg)g c argl%g process based on a ticket has

been described. However, it is not limited to this, and this charging system may also be

applied to a parking lot where a toll collector manually calculates and collects tolls.

Specifically, by having a PC (personal computer) receive from the toll collector, an input

10 of vehicle identification information, parking start time, and parking end time, and then
execute a program that transmits information indicating the information input by the toll
collector to the area charging device 20, it is possible to make the PC function as an
identification information acquisition device.

[0045]

15 The on-vehicle device 10, the area charging device 20, and the parking lot
charging device 30 and the parking lot charging device 40 mentioned above respectively
have a computer system thereinside. The operations of the respective processing units
described above are stored in a program format on a computer-readable recording medium,
and the above processes are performed by the computer reading and executing of this

20  program. The "computer-readable recording medium" here refers to a magnetic disc, a
magnetic-optical disc, a CD-ROM, a DVD-ROM, a semiconductor memory or the like.
Moreover, this computer program may be distributed through a communication line, and a
computer that receives this distribution may execute the program.

[0046]

25 Furthermore, the above program may realize part of the functions described



13 ldentification information nmenory unit 14 Mobile conmunication unit 15 DSRC
communi cation unit 2520 Area charging device 25 21 Location information
receiver unit 22 Area charging unit 23 I2dentification information acquisition

uni t 24 Charging target exclusion processing unit 525 Target excl usion
time cal cu@d®Yon unit 26 Additional charging unit 30 Parking | ot charging
device 31 Identification information receiver unit 32 Identification

i nf ormati on not i MaeavcsihapiogranyBay tr apiegragheapaBle obsrakizing theaboeh Bngliong unit 40
Par ki ng | ot chargi ng device 41 Ticket issuing unit
in combination with a preliminarily recorded program on a computer system, that is, a

so-called differential file (differential program).

INDUSTRIAL APPLICABILITY
[0047]
The present invention is a charging system, a charging device, a charging method,
and a program, capable of determining whether or not an entry to a non-charging area has
10 been made without making a false determination. The charging system, the charging
device, the charging method, and the program acquire from an identification information
acquisition device identification information of a vehicle present in the non-charging area,
to thereby stop the charging process during a period of time from the time when the
identification information is acquired to a predetermined end time. As a result, the
15  charging device can determine whether or not an entry to a non-charging area has been
made, without making a false determination.
[Reference Signs List]
[0048]
10 On-vehicle device
20 11 Location estimation unit
12 Card information reader unit
13 Identification information memory unit
14 Mobile communication unit
15 DSRC communication unit

25 20 Area charging device



42 Ticket receiving unit 1543 Parking tinme cal culation unit 44 Parking | ot
charging unit 45 lIdentification information identification unit 46

| dentification information notification2Init 26 CLAIMS 1. A charging system
that is cogfi ured to lFerform chargi ng for a vehicle that is present in a
charging t rlgg?catalf”éé‘}fo DRICBHSEY h YTy st em conpri si ng: 5a chargi ng devi ce
configured to performa charging process for a vehicle present in the charging
target ared? Ard chargingungn j dentification information acquisition device
configured to acquire identification information of a vehicle present in a
non- char gi 29 Eee@fig@tion idetnationtdequisiianghitg target area, and to notify the
charging device of the identification information, 10wherein the charging

devi ce compui SR&ging target exclusion prédesdigkeniit f i cation information acquisition unit
configured to acquire identification information of a vehicle fromthe

i denti f kcabi LOfQLBLL B i8iohiap device;, a charging unit configured to
cal cul a![je aggﬂaéggiengﬁ%hnﬁntea%?ge%}%# l}5t raveling of a vehicle within the
char gi ng ta%ggadiﬁ(rmea ,Ch%g%gtu%itperfor m a chargi ng process for the vehicle; and

30 Parking lot charging device

31 Identification information receiver unit

32 Identification information notification unit
10 33 Timing unit

34 Parking lot charging unit

40 Parking lot charging device

41 Ticket issuing unit

42 Ticket receiving unit
15 43 Parking time calculation unit

44 Parking lot charging unit

45 Identification information identification unit

46 Identification information notification unit



a charging target exclusion processing unit configured to stop the charging
process of the charging unit for the vehicle indicated by the identification
information during a predeternmined peridé of tine froma tine when the
identification 20information acquisiti vice acquires the identification
information of the vehicle. 2. The cﬁigﬂgﬁb system according to claim1,
wher ei n: the identification information acquisition device is
configured to receive identification information of a vehicle from an
on-vehicl e device nounted on the vehicle 25in the non-charging area to thereby
acquire iddntifi eathaging sfstemrdiiat srroofigaed ehpecfoem charging for a velible thdtas gi ng uni t
of the charging device is configured to sequentially calculate a charging
anount for paes¥@ih@lcBakamadroenarts, anetinan@ysidie cvapiishe w thin the charging
target area; and when the charging target exclusion processing unit of the

chargi ng device Q%ﬁﬁljggl{g%vf-cg%aﬁﬁ Jr&ftd o-hﬂfaq,rhgf&?]ﬂ Brollss ?orvaevhiihﬁ!léapfegé?m t he

identification infor ion acquisitio evi ce, chargi ng target excl usion

pr ocessi ng.u[]]ijt is.cotnfigur ed to stop charging anount cal cul ati on perforned by
t he chargi rlllb r?P?rgf'}gr S ar\%,mngl e indicated by the identification information.

103. The charging system accaording. to claim2, wherein the identification

i nfor mati on acquiBidenBficaipiplorpationacasition dexice sAliBEFHR AU bor der of t he
non-charging area, and is configured to receive identification information
from t he ondapgificgian idévingeomoimyadclo presérd iv ehpeicharghgrareagovidkd ol tbei s passi ng
t he border of the non-charging area. 154. The chargi ng system according to any
one of cl aich&rglieaaiget abieraad o tdidy chwdhardige dangedf thx tlchsiicmiopiooassiong unit of
the charging device is configured to stop the charging process of the charging

unit fep the vehiypbid tdicaalad RYickRempdentification information during a
Sh .

period of time froma time when the identification information acquisition

devt e aoaut 125, Lhe, L ARHLATUFAST LR, 0F ISOIGILELE e o vher
TR I BRI R T T e R
device;
a charging unit configured to calculate a charging amount based on
15  traveling of a vehicle within the charging target area, and to perform a charging process for
the vehicle; and
a charging target exclusion processing unit configured to stop the
charging process of the charging unit for the vehicle indicated by the identification

information during a predetermined period of time from a time when the identification

20  information acquisition device acquires the identification information of the vehicle.

2. The charging system according to claim 1, wherein:
the identification information acquisition device is configured to receive
identification information of a vehicle from an on-vehicle device mounted on the vehicle

25  in the non-charging area to thereby acquire identification information of a vehicle;



a target exclusion tine calculation unit configured to calculate a period of
time 25that the charging target exclusion processing unit stops the charging
process; and 28 an additional cRdrging unit, in the case where a
period of time calculated h e target, exclusign time calculation unit is not
more than a predﬁleeq%ﬁf%wﬁﬁﬁtgacwg BiEVIct herotiaried dhsaaueHAyicRUHR 4 bei ng
configured to identify a chargi ng anount according to a standard route in the
case of tr&hakRinggmaynt fre agihick iged et ateliag @i tiiershicke wohintthopleraing KegBvehi cl e
was present at a start time of a charging target exclusion period determ ned
by the chamgiangnd ar get excl usi on processing unit, to a point where the vehicle
was present at an end tine of the charging target exclusion period determ ned
by the charging takgeie @%ElinSiapRt BXDERSSHdGesHinilunitdTehe thaghid @vikead char gi ng
process for the vehicle. 106. The chargi ng system according to claim 1,

wher ei n: N ¢ i BN B b I I AT LCe 1S
configu?eda%%ﬂgéaﬁﬁpggﬁggH%F%?%gg?g%p%%¥%?E%?ngggﬁhgb%g)?g gﬁggggent in the
non-chargi ng ar.ea provided.in.the charging target area and.to notjfy the
Char ot no_ ddenautgy B MG Rt GrRl R reh b el RETE R Rl ne
identification information is acquired; and 15the charging target exclusion
processi ng CHHRINSAMAURECHHEANRFTGEVEE BY the eyt ths \@gr%m tcated B¥har gi ng
anount that is chargi ng-processed by the charging unit in a period of tine
from a ti mthd idemtifebation mfomeationf or mat i on acquired by the identification
information acquisition device to a predetermned end tinme, and to nake a
refund for the charging anount. 20 7. A charging device that is configured to
performa chargi ng process for a vehicle present in a charging target area,

the chapgi ng devirge ckAPRGIsSItAE according to 8Rirh Q??hér@inﬁﬁé | RAtfiedRh HbIRMon

acquisition unit configured to acquire identification information of a vehicle

froman id i i.nf j - ESiti Vi | i.fheation

i nformati O%Qéldcl%tll(&@?%\?genﬂa él\%lgigﬁ ng({aﬁgﬁg%%ﬁ %I{ua%;o&g%(g) fgl%qnlﬂtn Pc Zlafgliﬁegd%g%ﬁw ;:SI cation
configured to receive identification information from the on-vehicle device mounted on

the vehicle when the vehicle is passing the border of the non-charging area.

15 4. The charging system according to any one of claims 1 to 3, wherein the charging
target exclusion processing unit of the charging device is configured to stop the charging
process of the charging unit for the vehicle indicated by the identification information
during a period of time from a time when the identification information acquisition device
acquires the identification information of the vehicle to a time when the identification

20  information acquisition device acquires again the identification information of the vehicle.

5. The charging system according to any one of claims 1 to 4, wherein the charging
device comprises:
a target exclusion time calculation unit configured to calculate a period of time

25  that the charging target exclusion processing unit stops the charging process; and



29 information of the vehicle present in a non-charging area provided in the
charging target area and to notify the charging device of the identification
i nformation,; a charging unit ca@dfigured to calculate a charging
anmount based on trayel.ing of a vehicle within the charging target area and to
performa chargi A2 i shirgnerig: Hafis EoeVrsremperiod Of%meacai%??fsé Ry tar get
excl usion processing unit configured to stop the chargi ng process of the

char gi ng umrectfeaelusing tipehialquéationdingds eef rhgretim 4 predetermised powdi Afigiartici on
during a predeterm ned period of tinme froma tine when the identification

i nf or mat i ondditiqualshaigory whenhetez @ndjiguredso ideatifydectarding amoom acodrdimgediaon of t he
vehicle. 10 8. A charging nethod that uses a chargi ng device that perforns a
chargi ng prReesd rb@e itthéehicdRratRsentthé thaigiah adrsdtRgea B atpodit derd the char gi ng
met hod conpri si ng: acquiring identifrcation information of a vehicle,
using ag i o f ' Lf QLR i St ' - T O evi ce,
fron1an§idggﬁ%kpggﬁ%%ﬁﬂgﬂgggaatlgg?%g%%ghgg% ?gﬁyg%%PE%n%ﬁg?Eg@%ﬁ??gg%the
identificatjon.informatjon of the vehicle present in a.non-charging area

or ovi ded 1 M TRL ARG PLRsRTe IPE Ik d FeB TR e kiRt el e of the
identification informatian,; . calculating a chargi ng anount based on
travel i ng 6RdamgeHiteq dhaggingfarcat geclesian Betiry ¢esrgeicddnahe chugng e ni ng a
chargi ng process for the vehicle using a charging unit of the 20charging

devi ce; andxclusion prosesspysi ungt, tidtogieatognagehpreoteoces fortthe wétaelgi ng unit for the
vehicle indicated by the identification information during a predeterm ned
period of time froma tinme when the identification information acquisition
device acquires the identification information of the vehicle using a charging

target jgxcleusi onTRE eRAEMiaRYstbiiasbc@linkhE cRliRN JhRsedevi ce. 30 9. A program t hat
causes a charging device that perforns a charging process for a vehicle

present in a chayg i?&qtﬁﬁ%ﬁﬁ in?(%rgrﬁtioﬁ?icqﬁﬁﬁg)ﬂ fidss icgraﬂ‘@éuggd‘foi dobyrdd t on

i nformation acqui'sition un acquires i

identification information of a vehicle present in the non-charging area provided in the
charging target area and to notify the charging device of the identification information and
the time when the identification information is acquired; and

15 the charging target exclusion processing unit of the charging device is configured
to calculate a charging amount that is charging-processed by the charging unit in a period
of time from a time included in the information acquired by the identification information
acquisition device to a predetermined end time, and to make a refund for the charging
amount.

20
7. A charging device that is configured to perform a charging process for a vehicle
present in a charging target area, the charging device comprising:

an identification information acquisition unit configured to acquire identification

information of a vehicle from an identification information acquisition device, the

25  identification information acquisition device being configured to acquire the identification



information of a vehicle froman identification information acquisition device
that acquires 5the identification information of the vehicle present in a
non-chargi ng area provided in the char gizﬁg t ar get ar ea and noti fies the

char gi ng de‘\é/tjce of thg %tlflcatlon i nformati on; 9(2 uni t that
cal cul at es HOERAY Hdhe £ PEASE AN BRORF i‘fgl“igr?{;ead?m‘é‘ W‘t‘lﬁut?{g‘fthe
charging target area and perfornms a charging process for t he vehicle; and a
charging t areg@mdé&nmfyltbmclmr@ngdgwe@owv tdeniiBeationapormpéorchar gi ng process of
the 10charging unit for the vehicle indicated by the identification
i nformati on duri aghargprezesé@teenfigumed tper ¢uwdate afchangme dnt@mt based e trahemgt dfe
identification information acquisition device acquires the identification
i nf or mat i oReRikletwiehiM @Y dhafxing target area and to perform a charging process for the vehicle;
5 and
a charging target exclusion processing unit configured to stop the charging
process of the charging unit for the vehicle indicated by the identification information
during a predetermined period of time from a time when the identification information
acquisition device acquires the identification information of the vehicle.
10
8. A charging method that uses a charging device that performs a charging process
for a vehicle present in a charging target area, the charging method comprising:
acquiring identification information of a vehicle, using an identification
information acquisition unit of the charging device, from an identification information
15  acquisition device that acquires the identification information of the vehicle present in a
non-charging area provided in the charging target area and to notify the charging device of
the identification information;
calculating a charging amount based on traveling of a vehicle within the charging
target area, and performing a charging process for the vehicle using a charging unit of the
20  charging device; and
stopping the charging process of the charging unit for the vehicle indicated by the
identification information during a predetermined period of time from a time when the
identification information acquisition device acquires the identification information of the

vehicle using a charging target exclusion processing unit of the charging device.

25



10

30

9. A program that causes a charging device that performs a charging process for a
vehicle present in a charging target area, to function as:

an identification information acquisition unit that acquires identification
information of a vehicle from an identification information acquisition device that acquires
the identification information of the vehicle present in a non-charging area provided in the
charging target area and notifies the charging device of the identification information;

a charging unit that calculates a charging amount based on traveling of a vehicle
within the charging target area and performs a charging process for the vehicle; and

a charging target exclusion processing unit that stops the charging process of the
charging unit for the vehicle indicated by the identification information during a
predetermined period of time from a time when the identification information acquisition

device acquires the identification information of the vehicle.



