s =>?@3e. XxppqDsF"'t wewT. x~i  DESCRI PTION  MONI TORI NG SYSTEM FOR AUTQVATI
CHAMG NG APPARATUS FOR VEHI CLE TECHNI CAL FI ELD The present invention ?fg
relates to a nonitoring systemfor an automatic charging apparatus for a
vehi cl e which is nounted on the vehicle and adapted to cal ts of
noney to be charged to the vehicle on the basis of at |ea ﬂ‘ﬂ‘ %‘ ﬂ@mm

I nformati on representing position of the vehicle, as wel I

automatic charging apparatus itself and to a nonitor apparatudU#¥ed in the
moni toring system BACKGROUND ARHEBERfPT@ESNCoNnventional |y n known a
automati c charging system which includes an automatic char Wﬂ mwwm IF

whi ch is nounted on a vehicle and adapted to operate as fo

appar atus obtains position information representing position ofcedodre vehicl e

by use of) for exanple, GPIOMITORING S¥STEMCEORE position information
j udges (determ nes) whether the vehicle has entered a charged area. \Wen

the vehicle is | yggeOMAT I CHARGING APPARATUSSHOR VEHILRE appar at us

cal cul ates a charge anount, and subtracts the cal cul ated charge anount from
t he bal ance of a prepaid card, an I1C card, or a like card, to thereby
collect a toll or alike fee. In such system an inportant factor is that

the aut onptCANICALEIEY PpParatus function properly. In view of this,
Japanese "Patent Application Laid-Open (kokai) No. 11-306402 discloses a

system | ncludi nthe?predghbifvetion refate8db @l fidniBARG Hyserfi8f bAUT ed to cause a
light emtting element or a like element to n a special pattern or

conf i gur %téﬁa@nﬁ%gh@%ﬁﬁeﬁﬂﬂﬁ“f&f rPOeIt\lERe which 8 mBuhféd &n YR Gehitid®

transmitted in a speCial pattern so as to comrunicate to the outside the

state of flaghpied ﬁ’&l&lﬁ%‘bhﬂurﬁ@%h%d@y t@bé%ﬁ%&?i&tﬁéﬂ@emué"&hng of

the light emtting element, for exanple, d judges on the basis of the

gfgggﬁ : Sﬂhé%%‘éhé oPhElca’t prFﬁoﬂ%foHdtlbrplfé%’rééé\&n?goﬁ%lﬁbH%fftHé%hRﬂé,
as well as to the automatic charging apparatus itself and to a monitor

apparatus used in the monitoring system.

BACKGROUND ART

There has conventionally been known an automatic charging system
which includes an automatic charging apparatus which is mounted on a
vehicle and adapted to operate as follows. The apparatus obtains position
information representing position of the vehicle by use of, for example, GPS
and on the basis of the position information judges (determines) whether the
vehicle has entered a charged area. When the vehicle is judged to have
entered the charged area, the apparatus calculates a charge amount, and
subtracts the calculated charge amount from the balance of a prepaid card,
an IC card, or a like card, to thereby collect a toll or a like fee.

In such system, an important factor is that the automatic charging
apparatus function properly. In view of this, Japanese Patent Application

Laid-Open (kokai) No. 11-306402 discloses a system including an automatic



However, in the conventional system the detection of the pattern of

blinisi ngrof the light emtting elenent or the detection of the frequency,
for exanple, of the radio wave is performed while the vehicle travels.
Therefore, there is a possibility that a normal automatic charging
apparatus is msidentified as an anonal ous automati c chargi ng apparatus of
anot her vehicle. D SCLOSURE OF THE | NVENTI ON The present invention has been
acconplished in order to cope with the above-described probl ens, and one

f eat ure othhifingappanitusratiigured teeades a light eittirgrefementor 4 dikeng an
automati c charging apparatus for a vehicle, conprising an automatic

char gi ng eptaeat 1SbiMk tha ispedial patter®or bbﬁfi?@@&ﬂ@cmé thd frdgGency
char ge- anount cal cul ati on nmeans for cal cul ati ng anount to be charged to the

vehi cl e ogrthe likedf @ Rididvdveadtbe aanbimitted i arspricidlpatph €9edd tag posi tion
of the vehicle; and a nonitor apparatus di sposed on the ground and adapted

to noni t ogomribiAickfe & tHBuRIMOTRY staté bR ichafdingPand at monitshappgaratude
automatic charging apparatus and the nonitor apparatus are configured to
comuni caiwhidh HBteRAS %@bhﬁkih?tdﬁha light efhitiigosaimentCiiTdiamplapaagat us

i ncl udes transm ssion neans tor transmtting, to the outside of the

vehicle, juddgdsah itie basly ehthenditestidn réf\dit Whethidrahedtbhfatiel cHdrgirut omat i c
char gi ng apparatus; and the nonitor apparatus includes anonaly | udgnent

neans for appeedtnd fuRelidyes pidgerut omati c charging apparatus is in an
anonal ous state, on the basis of information transmtted fromthe

transm ssi on megpyweVer! iNethRUESHRINtIOnaNgysteRt tRERREEIEH eNthe pakem 68
vehicle stays at a predetermned position. By virtue of this configuration,
the judgmpiihking dfchehriht @mittily elenfemmtdrehelritectich aPBws fregdaehdy,i faran

anomal ous state is perforned on the basis of information which represents

the i nt er gghnffl&t rthef raldie wavkaserforfed Whild tii®Rahld/Fad8R. i s transmtted
fromthe transm ssion nmeans of the automatic chargi ng apparatus only when

the vehi clipepéays, thieré e ace@iRtythaed Rfidl iadtomafiechbfging dpparaus t or
apparatus hardly msidentifies, as information of an automatic chargi ng

appar at us i misideAlfied asath ahBAIGES hotbre&lic BRAQYNY BPphfatusofidtothérl status
of an automatic chargi ng apparatus of another vehicle which is different
fromthe vyeRictde on which the automatic chargi ng apparatus to be nonitored
is nmounted. Therefore, judgnent as to presence/ absence of anomaly in the
automati c chargi ng apparatus can be perforned reliably. In this case, the
anonal y judgnent nmeans of the nonitor apparatus preferably includes

vehi cl e- st oppage judgnent neans for judgi ng whet her the vehicle has stopped
at the predeterm ned position. The vehicl e-stoppage judgnent neans nay be

means for BSALFSUBEOF THEINVENTEOMehi cl e phot ographed by use of a canera
(including a digital canera and/or a video canera) to thereby judge whet her

the vehi cl e hasTaeqieeentinvehtionRitchesnrabesmplishéd dordaradscdp® with
transmtting a code to the automatic 3 chargi ng apparatus and judgi ng
whet her t lige wbbvéldestabedtmrpbrRINSG arid\6nBIfeaRIre'0Tithe progenttinoentiom the basis
of the result of a judgnent as to whether a response signal generated by

t he aut onpésides vadiystemrioanednitorfryy ah etemdticohardingrappargiussfdr@d thin a
predeterm ned period of time after transm ssion of the code); or neans for
det ecti ngvphivid, cumprisingregeacforhatic eriigihg appatitas abhigh isihiowgedion sensor
or the like to thereby judge whether the vehicle has stopped at the

pr edet er niedehiete bhdnncludes lthargeamownitadatcwltiyn nidang faakdatiog means of
the automatic charging apparatus is configured to receive predeterm ned

i nf or mat i amduritrtebd tieargeda theevehicletan thapbasistofaitdeaktipasitiont to the
nonitor apparatus information which relates to the result of cal cul ation
per f or med jrformbtiohaspresentingepdsition v the véhiciatanana anshitsrapisaratus
information representing the internal status of the automatic charging
appar at us dispugeldhen v ground andrizipted & maditdrizestatm bbtheapptomatic | s
configured to transmt the predetermned information to the automatic

char gi ng @ppeging @pparaits, wheréin thef autoptdtiechargigappactds andtthe

transm ssion neans of the automatic chargi ng apparatus and relating to the
resul t of nmidwitaradppédratusoare eovfigurdddowontinanidate witht eaeh otherhthiegi ng
apparatus is in an anomal ous state on the basis of the received infornmation
relating to the result of the cal cul ation.
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Since nonitoring is performed while the vehicle is in a stopped state) it
becwenes ‘possi ble to cause the automatic charging apparatus to perform
conpl ex cal cul ation which requires a relatively long calculation tine, and
j udge whet her the automatic charging apparatus is in an anomal ous state on
the basis of the result of the calculation. Therefore, accuracy of the
judgnent as to presence/ absence of anomaly can be inproved further.

Mor eover, since the predetermned information which is transmtted fromthe

4 noni beorﬁQﬁ@bﬁhk{:?n?@ﬁd&?at@@tiﬁaﬁlﬁbg teEdiRinGis BidnaRaha tfop traABmittinghanged,
an anomal ous state o he automati c chargi ng apparatus caused by alteri ng

of the atd eHEbLEIGE of theé'JeRRRANAOIMdR RRrEEPRHIRE taBHiE imemyl atsug,
‘because when the automatic charging apparatus is altered, correct

cal cul at pbpthe autbrhaii€ ehardifg ppaeatus! aRd the mewivor df irEfid dieludes t hi s case,
preferably, the charge-anmount cal cul ati on neans of the automatic charging

appar at uanofalpiid éﬁﬂnfe@n@abﬁ*uo@ti@?mtn&ommﬁiéthﬁdw@@we amount on

the basis of pseudo position infornmation transmtted fromthe nonitor

appar at uafaaﬁhtpg% a5 aRtdritendlesk istate, oh thBeased bt irforrhAfoh tRINSMigeHON means
of the automatic charging apparatus is configured to transmt to the

moni t or  fRRRKRE HANnkATISSBRheaNBf e aeloMatc ERaighey bppatdtusiormpvpenat i on of

t he charge anount perfornmed on the basis of the pseudo position information

and ser Vege 98hicld StayBtdtprefdtensinedsbdifién.i nternal status of the automatic
char gi ng apparat us; “and tﬁe anonel y judgnent means of the nonitor apparatus
i's configured By viraedTthisidunfigeipatith, RREIjEd@Renb S tERINERel thd he automatic

chargi ng apparatus, receive the information transmtted fromthe

transm sguesmaRe@hariing P pavatREEs iis aplmicham usPRatadisUse deriné®battheg to the
result of the calculation, and judge whether the automatic charging

appar at Upabis ofMinfSmAtRIRWAILh ©pRéSerMB thBentepsalsstatud bethieeagtonastid nf or mat i on
relating to the result of the calculation. Since nonitoring is perfornmed

whi | e t hehdgjihg lappasatud #hdisOP@eshmitcd Romt fhe tfrafiiRidiormddahs\bfetheer the

automati c charging apparatus is in an anomal ous state can be perforned on

the basi ausimalic chardihg diparaiusdspineeteovemistehetays b tha't omat i ¢ char gi ng

apparatus properly perforns charge-anount cal cul ati on, which requires a

rel ati vepyedéteemadCpbsitivRnN tiherefnd, the mbAitBPapparatas hardlyf unction of the
automatic charging apparatus. 5 Further, since the pseudo information
whi ch i spdisifepiifies eds irifembhien & Aint AltoAIRY SHatgingPapparalus ek ¢ char gi ng
apparatus can be changed, an anonal ous state caused by altering of the

aut omat i ensHiRred NfePRaticn Berrespohdingabahé GateiRalSstatifbPak lautomagause when
the automatic charging apparatus is altered, correct cal cul ati on becones

di fficul t:hhfgiﬁg@fmbmth@rof%@tﬁéﬁmc@ﬁhbms diﬂéﬁb’d’(ﬁfdrﬁﬂhe%ﬁidﬂ@ronf eature
of th_e present invention resi des in a s_ysjtemfor nonitoring an automatic
chargi Ngwhiighathad aatd‘r@éti@chéiyiﬁ{g appéﬁn‘tpéltélbégnwmt@rédﬁmﬁio@n@é’mf gl ng
apparatus which is nounted on the vehicle and includes charge-anount

cal cul at Thareferesjutigmerttastioasresenasabakente ofanonealgen the aubemugbi cl e on
the basis of at least position information representing position of the

vehi cl e; chagying Apparatusagzrmbé pesfodinsdastieblyn the ground and adapted to
nonitor a status of the automatic chargi ng apparatus, wherein the automatic

char gi ng appar hi this 2ade! tie ancintaly judighesrittmaans of tedmanitecdparatusuni cat e
wi th each other; the charge-anmount cal cul ati on nmeans of the automatic

char gi ngpegfeadisly Uscludes iveaiclpsessimageidgntenti méansdor judgingwaettidred from
the nonitor apparatus and representing position of the vehicle, calcul ates
t he abovtheleshicldhds ctopmsd atithenpredetéiminedpssitién.t hFheecei ved pseudo
position information, and transmts to the nonitor apparatus information
whi ch r elahiete-stogpae jedghiemimédns aadychié ateans farghdieng aminage ofignment
means of the nonitor apparatus transmts the pseudo position information to
t he aut otres vehichapbotographed dyuse ofs eanwsrat(ireludihgrardigitah cameranm tted from
the automatic chargi ng apparatus and relating to the result of the

cal cul at and/orandideodgmnerd)cbitherdbycjudgeonmether thewvghitie hppatoppsd at i N an
anomal ous state on the basis of the received information relating to the
resul t othd peedsteoulrgd positibn; meansifos traasmittingea code ttothaputsrattis
transmts to the automatic chargi ng apparatus the pseudo position

i nformation which represents the position of the vehicle; and the automatic
char gi ng apparatus cal cul ates a chargg anmobunt on the basis of the pseudo
position information which is transmtted fromthe nonitor apparatus and
represents position of the vehicle, and transmits to the nonitor apparatus
information regarding the calculation result. Subsequently, on the basis of
the information transmtted fromthe automatic chargi ng apparatus and

o, . b Y 1 o, . - o e o



In this case, the anomaly judgnent neans is preferably configured to judge
that the automatic charging apparatus is in an anonal ous state when the
anonmal y judgnent nmeans does not receive the information transmtted from
the automatic chargi ng apparatus and relating to the result of the

cal cul ation, before a predeterm ned period of tinme el apses after

transm ssion of pseudo position information representing position of the 7
vehi cl e. The above-described configuration is effective, because the

aut omat i @habgihgidiparatm’ d fudgiyg WMhdtheetheavshiBleohigs stoppedvdiahet he anonal y

j udgnment neans does not receive the information transmtted fromthe

aut omat i predetedmitiedppsitishldnaRe bRiabf fik Fesulthef 4 Asddrhenf ad ke cal cul ati on,
"before a predeterm ned period of tine el apses after transm ssion of pseudo

posi ti on WiHdtREMBireSPonsPERFRNGERErateaidy e Altohfticvedrgirgy appargd of the
above-descri bed cases, the nonitor apparatus preferably includes report

neans f offof gROEGdE Bak He@nRiceRad @AHiIA iagrddetevrinedl pericd bhemeudfidrde when
the nonitor apparatus judges that that the automatic chargi ng apparatus is

in an anerEHsprissivhadfaheJotes; bNieah@Tor detadtingp S5iEBhSIScHAR)y e BRge ment
center or the like to identify a vehicle whose automati c chargi ng apparat us

is in anahulebyussesbPaR ultpasdhiy 8Bhebesr falilke tarterepy judgewhethanrl | zed
manner. Ot her féatures of the present invention reside in the automatic

char gi ng tAReRehitfié'haslophed BP e preddlBAhMedSpdItieh. constitute the
above-descri bed system One enbodi nent of the nonitoring systemfor an

;’imgg?it 1)?] \(/:\n _hi'ilr Slr'g glﬁigéea??rély EZ%férélﬂy, the/@Bh S sieIE i nof el AtoRTAARENt
charging apparatus is configured to receive predetermined information
transmitted from the monitor apparatus and transmit to the monitor
apparatus information which relates to the result of calculation performed on
the basis of the received information and serves as information representing
the internal status of the automatic charging apparatus; and the anomaly
judgment means of the monitor apparatus is configured to transmit the
predetermined information to the automatic charging apparatus, receive the
information transmitted from the transmission means of the automatic
charging apparatus and relating to the result of the calculation, and judge
whether the automatic charging apparatus is in an anomalous state on the
basis of the received information relating to the result of the calculation.

Since monitoring is performed while the vehicle is in a stopped state,
it becomes possible to cause the automatic charging apparatus to perform
complex calculation which requires a relatively long calcuiation time, and
judge whether the automatic charging apparatus is in an anomalous state on
the basis of the result of the calculation. Therefore, accuracy of the

judgment as to presence/absence of anomaly can be improved further.

Moreover, since the predetermined information which is transmitted from the



with reference to the draw ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is
a conceptual view showing the entirety of a nonitor systemfor an autonmatic
chargi ng apparatus for a vehicle according to the present invention. FIG 2
is a block diagram showi ng the configuration of the automatic s char gi ng
apparatus shown in FIG 1. FIG 3 is a block diagram show ng the
configuration of the nonitor apparatus shown in FIG 1. FIG 4 is a diagram
showi ng the positional relation between the vehicle and the nonitor

appar at UpndiRst dpparratiisisathieCa BRI EhREMRY apperatss BBAIDOERthgdd, @n 5 is a

fl omchart showi ng a charge processing routine (program execut ed by the CPU
of the awah@ﬁ?élb@s@fﬁé%fﬂﬁe%@ﬂ@h@hé%h&h@w@a pbdrhfas é’aus@cﬁ)yﬁltéﬁngdﬂ agram
[

-used for describing a nethod for spec I'ng a charged area. FIG is a
f1 owchar thes Bawmatie chakihg @ppf Musassn Bé%%&édbﬁoi&ﬁccurately,

because when the automatic charging apparatus is altered, correct

calculation is difficult to be performed for new information.

In this case, preferably, the charge-amount calculation means of the
automatic charging apparatus is configured to calculate the above-described
charge amount on the basis of pseudo position information transmitted from
the monitor apparatus and representing position of the vehicle; the
transmission means of the automatic charging apparatus is configured to
transmit to the monitor apparatus information which relates to the result of
calculation of the charge amount performed on the basis of the pseudo
position information and serves as information representing the internal
status of the automatic charging apparatus; and the anomaly judgment
means of the monitor apparatus is configured to transmit the pseudo
position information to the automatic charging apparatus, receive the
information transmitted from the transmission means of the automatic
charging apparatus and relating to the result of the calculation, and judge
whether the automatic charging apparatus is in an anomalous state on the
basis of the received information relating to the result of the calculation.

Since monitoring is performed while the vehicle is in a stopped state,
the judgment as to whether the automatic charging apparatus is in an
anomalous state can be performed on the basis of the result of a judgment
as to whether the automatic charging apparatus properly performs
charge-amount calculation, which requires a relatively long calculation time

and is the most important function of the automatic charging apparatus.



CPU of the nonitor apparatus shown in FIG 3. FIG 8 is a flowhart show ng
a diagnosis calculation start routine (program executed by the CPU of the
automati c charging apparatus shown in FIG 2. FIG 9 is a flowhart show ng
a result transm ssion routine (program executed by the CPU of the

automati c charging apparatus shown in FIG 2. BEST MODE FOR CARRYI NG OUT
THE INVENTION FIG 1 is a conceptual view showing the entire configuration
of a systemfor nonitoring an automatic chargi ng apparatus for a vehicle

accor di N rtherNsipgBaHE PariudefinfdithalichSRAlch i8 \RIHIitted FREMMABIrhBhitey St em
i ncl udes an automatic chargi ng apparatus nounted on each vehicle (an

on- vehi C|a?)p%l?@@|rs3tbbtﬁb atflonatiedHdr §ingtdpstratus cal® bdl GHtR@, ah an appropriate

1ocation (e.g., a gas station or a repair shop) on the ground; and a

nmanagenednopedlbas @&eWWatt_eriﬁ@%fmélbthmaﬁ@@hak%lﬁg %Qﬁia’ﬁat@s can
comuni cat abl e manner. As shown in FIG 2, the automati C chargi ng apparat us

10 is maip det@@tﬁ@ﬁﬂﬁe@cccﬁrﬂbw,%@EDQéWhérﬂtheTﬁﬁtdﬂiétﬁ@éﬁﬂpiﬁg” 11 includes
a CPU 11 a, ROM 11 b, RAM 11 c, and an input/output interface 11 d, which

are conneppadatistiy aMefe@NEBMEdt cdléulation becdhfesHiEiclet oy EFoIng FoRn@WOgr am
(routine) stored in the ROM 11 b, which will be described later, while

usi ng thgysdatia Fdsticwmfbrmatiben of the RAM 11 c. The automatic charging
apparatus 10 includes a GPS apparatus 12, a comunication apparatus 13, a

di spl ay appar atafotAdr featdiofthenmisaht mveationTeSieR iR SYRERT torl6 such as a
hard di sk drive, and a read/wite apparatus 17, which are connected to the

i nput / outReitd g hh ikorhhtie d%rﬁﬁ@%@dﬂﬂﬁor@vélﬂc%ﬁ'%@hﬂ)r@m@éﬁge of
signals with the mcroconputer 11.” The GPS apparatus 12 i's connected to an

ant enna %Zﬁoﬁglicrc%%?éiégf‘ébﬁ?&@ WARhSsfmedhigdos M&Lbhicks afidindddesnd 43

shown in FIG 1. The S ‘apparatus 12 specifies the position of the vehicle

on the bapiapg@hnidimtCRTFEoRISeRS f3t GIEUIBERE arfsuitole cRAgRaN® 12a at

predetermned intervals (e.g.) 1 sec). Subsequently, the GPS apparatus 12

transm t $hé Qehftde BhathewUBK bE bt fehst poditiorEiRféheatiits fédré@eﬁt‘iﬂgﬁb%ﬁtiioﬁn)
representing the thus-specified vehicle position. Notably, the vehicle

posi ti on gf$h&l bR, BYnbAREH éb@&a’l‘usﬁ%gb@éﬂtdmﬂ\eygroﬂhﬁ &ATEYEpEY | on

apparatus 13 is connected to an antenna 13a for ground waves and adapted to

receive $banGhifor 4 St of €88 batorRAtS bﬁw%hg dpip@raths, Whéremahanges

information with the nonitor apparatus y nmeans of radi o. The displ ay

appar at usuldmialie! chAPSing s rblsaR A4R nfb i BppRstussaredantiiRslieg 1o spl ay

necessary information I'n accordance with an instruction signal fromthe
M cr oconRéhfthunibatd Wathseadif ofiftrafiid efarke-amotiAPBaRURSion means of the

automatic charging apparatus receives pseudo position information
transmitted from the monitor apparatus and representing position of the
vehicle, calculates the above-described charge amount on the basis of the
received pseudo position information, and transmits to the monitor
apparatus information which relates to the result of the calculation; and the
anomaly judgment means of the monitor apparatus transmits the pseudo
position information to the automatic charging apparatus, receives the
information transmitted from the automatic charging apparatus and relating
to the result of the calculation, and judges whether the automatic charging
apparatus is in an anomalous state on the basis of the received information

relating to the result of the calculation.



to a speaker 15a and is adapted to generate necessary sound in accordance
with an'instruction fromthe m croconputer 11. The external nenory 16 is
conposed of a hard disk drive, MO, etc. and is adapted to supply necessary
information (data, program etc.) to the mcroconputer 11 and stores
necessary information in accordance with an instruction fromthe CPU 1la.
In accordance with instructions fromthe m croconputer 11, the read/wite
apparatus 17 reads necessary information, such as bal ance information, from
a prepai d card |48his\6Hdd) the mowesH febdraius frARsmaadovhs iitemaaeat us 17, and
wites necessary information to the prepaid card 18. Notably, instead of
the prepaiihrgiigiagSarafiils tHe pE&Edo PBsitPRARFErAthtBOVHBhWRIDFEsértstRadabl e and
witable, such as an IC card, nmay be used. As shown in FIG 3, the nonitor

appar at uspgditio s of e VEhieRTRATRRtheLAuRMatid SKAgMY 8pparatud Ralduisteaepnput er 21
i ncludes a CPU 21a, ROM 21 b, RAM 21 c, and an 1nput/output interface 21 d,

whi ch ar ecf?d??é%iﬁ@@nt‘"@)ﬁ H\é’Bﬁsérﬁﬁthérpzéé boap@érlﬁon Tl’,ﬁ'f.@lrrﬁaﬁoﬁ%iéfi%m €s a

program (roufine) stored in the ROM21 b, which w be described | ater,

whi e usi gndrhftedpframsther MaRitbr Bpbartus andrepRA4RS dositidieofma t or

apparatus 20 further 1ncludes a conmunication apparatus 22, a digital

canera 23eitle®uh8 tEHsnis RS the’thoniteh a?athgriﬁfdihfa‘ﬁoﬁrﬂe\gﬁrdiﬂ?(ihé
comuni cation circuit 25 for comunicating with the managenent center 30

shown i n &ibulalion TBESIE dSYVbsBguaREly, O tHE basisDfIRBIRBIRfatoA t he
i nput/output interface 21d in such a manner as to enabl e exchange of

si gnal s vafsrhitedir6FCHe Ropiatitlchdrdthds SpPAriLGS aha TeRIRY @ the rédultS

connected to an antenna 22a for ground waves and adapted to conmuni cate

Wi th the guheeibNatiba’ $ieoARBRRBpHRAtHS juddePRRBIHEITAE Aitbfadic | NSt ruction
fromthe mcroconmputer m 21, the digital canera 23 fetches i nmage data

(1o, PhaiAgimPhspdanediehian Rdnideas Sidis. e 4 Fagat delspidibiBao

m cr oconput 1." The antenna 22a of the communi cation apparatus and the

di gi t al qag‘géa,vr?éharﬁqéihﬁﬂﬂﬁsﬁh&hérﬁdgﬁlg%pbaﬁﬂu39§i@bhaeﬁ+tﬁﬁaroastéi@te?,Op of a

post 20a ‘provi ded adjacent to the nftor apparatus 20, as shown in FIG 4.

The eXterd\?ihérBHQf%yofzcﬁeirésﬁ@,@?%sjﬁﬁgﬁferﬂ di¥odvRether the Waitoaticet . and i's

adapted to supply necessary information (data, program etc.) to the

m croco i kY is CRARjBRdUNticalAfse6HapkRhEth an
instr uct%&\aﬁ }ng?}r?%%ﬁwubgpég?ﬁgit@f %peréf'gi on dg‘h tdr?e(ﬁﬂrmfri:?t’or system for

the aut onfbl oS SO dhtRRREiSH BT the wufdmbtié cRBRYIRg EpparaRRd FiHAatUr ation
wi |l be described. First, charge processing which the automatic charging

appar at ussidfe p5& pSEIHo lifformatibAiVAREH i§ train@riittedl fRfn dRE PhoMisH | n response
to insertion of the prepaid card 18 into the read/wite apparatus 17, the

CPU 11 a rafud Pthe AP OSSN ap Pt cah e Ehafgéd,cah Step 500 at
predeterrﬁﬁél%éd intervals. After haviﬁr’itjg;l Brpoceeded to ste§9505, the CPU 11 a

j udges whgidiagldusestded BEtHY adtdmhatc Ehaming appaftu¥ Fauselby Mterigef F i s

mai ntained at "0" in an ordinary state, but Is changed to™1" by nmeans of a

di agnosi stheadtbhidticadharhig appariatine caibecdetelctdd Rforéefeirater), | at er.

Accordingly) in this case) the result of the judgnment in step 505 becones

"Yes, " ansedduss WReh IRe Tahu@prﬁaﬂcbha?giﬁﬁta?dgg?aﬁ%sibtéltéﬁeef cofectvehicl e
(vehicle position information) fromthe S apparatus 12. Subsequently, the

CPU 11 a gdlegiasiehn H&Qﬁﬁ@@dﬁﬂ&llﬁftd?éﬁbﬁhﬁbﬂﬁéwﬁpﬁlﬁﬁﬁﬁﬁomiﬁt@qr(.charge_d ar ea)
in which the vehicle is present, fromthe position informtion obtained

fromthe GPS appahiy ¢dsel2hathonalgju@gment hism isiireferablyoconfiguredl ation to
longitude x and latitude y which is stored in the external nenory 16 and
used for tgaagéthaothessitomstic cergMtPapPparatus is in an anomalous state

when the anomaly judgment means does not receive the information

transmitted from the automatic charging apparatus and relating to the resuit

of the calculation, before a predetermined period of time elapses after

transmission of pseudo position information representing position of the



12 FIG 6, each area is defined by neans of a plurality of points, each
specified by longitude x and latitude y. For exanple, area A is defined by
four points having the follow ng values of |ongitude x and | atitude y: (x1,
yl), (x2, y2), (x3, y3), and (x4) y4). Next, after having proceeded to step
520, the CPU 11 a judges whether a first dummy data set (data of pseudo
position information) has been used in the above-described step 515. Since
dummy data are data which are transmtted fromthe nonitor apparatus during
-moni t or i Rghiopei ch wi || be described later), the first dummy data set has
not yet been used at this point in tinme. Accordingly, the result of the

j udgnent in St%é@@o@@@%ﬁbed\'@onﬂg@l‘étbh%@ﬂécﬂé PEOSESSIthd 0 step 525. In
'step 525, the CPU 11 a judges whether the present area in which the vehicle

is pr eserﬁutémfah@rcfhafr?lﬂ@‘éﬂ‘pfaraf@rda'v Wé‘lrﬁbnbﬂ%ﬂéﬂbh@sﬁat\%ﬁﬁh@ﬁ gsent when the
present routine was last perfornmed. Wen the vehicle has entered a new

char ged %Mﬂ?]ﬁﬁ@néﬁﬁﬁﬁar%fdééﬁhéi teudivé fife Irfskmation tlaheniitégm i n step
525 becones "Yes," and the CPU 1la proceeds to step 530. In step 530, the

CPU 11a RﬁéfaQﬁGﬁ!aﬁBtdhhrglhgré}ﬂ)é?éﬁfseéﬁd RélaBiRgitBehBassslt of thdealcagdtidmat the
vehicle has entered the new area. Specifically) the automatic charging

appar at Uf’oe?FQreSé ?’ré&eﬂe’ﬁm‘iﬁ‘!ﬁi BEFBH VI tinh® BRipsesba et thansidsilsh bNpOEHES | on
shown in Table 1. The entry charge information includes a charge anmount for

each of gﬁmid?ﬁmféﬂﬁat‘iﬁn réﬁr@égﬁhhgﬁbdsitwm theolaHielag entered area, tine
zone, vehicle type (size; e.g., large, nedium conpact). The CPU 11 a

determ nes a Chﬁ%@h%ﬂHétabﬁvrehdéerﬂféif‘é&ésotﬁétrﬁomﬂfrréiﬁimﬁﬁlﬁg to the
information itens at the present time and the correspondi ng charge

i nf or mat iyeferably iRERIRS @B@Mbﬁh@f&ﬁﬁbp‘dﬁﬁ@%f@ﬁﬁﬂﬂbn'r@géi‘tﬁn@ﬁ% 1lc. WWen
the vehicle has'not entered a new 13 charged area, theé result of the

00N dehisl 19,898 base i I i oL apes SRASHRLR 0 S
17: 0017: Yutomatic charging apparatus is in an anomalous state.
Since this configuration enables the management center or the like
to identify a vehicle whose automatic charging apparatus is in an anomalous
state, such vehicles can be managed in a centralized manner.
Other features of the present invention reside in the automatic
charging apparatus and the monitor apparatus which constitute the
above-described system.
One embodiment of the monitoring system for an automatic charging

apparatus for a vehicle according to the present invention will be described

with reference to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a conceptual view showing the entirety of a monitor system
for an automatic charging apparatus for a vehicle according to the present
invention.

FIG. 2 is a block diagram showing the configuration of the automatic



- 19: 00Snmal | 100 en200 en100 enl100 enArea AMedi uml50 en300 enl1l50 enl50

enLar ge200 en400 en200 en200 enEntered areaTi ne zone Typel9: 00 - 07:0007:00
- 09:0009:00 - 17:0017:00 - 19:00Snal | 150 en200 enl100 enl1l00 enArea

BMedi uml50 en300 en200 enl50 enLar ge200 en400 en200 enl1l50 en Subsequently,
in step 540, the CPU 11 a judges whether an in-area travel distance is
greater than a predeterm ned reference value A. The in-area travel distance
is the total distance that the vehicle has travel ed continuously within the

sanme ar eQ:haTgi‘h | dpperatud SRoWh ifliFsGance is calcul ated on the basis of the
above-descri eg vehicl e position informati on and by neans of an

uni I lustrated rm@y i3ng PBIJCRIdTEGraN shoRidd thel oRfigiiatibnidfaheehbsitér has
travel ed over a distance greater than the predeterm ned distance A within

the same symRratdshéhdvds it FIGf 1t he judgment in step 540 becones "Yes," and
the CPU 11a proceeds to step 545. In step 545, the CPU 1la perforns

processing for mEaKosdidyrafcHE@nganhyi pdsitibrid FaRRiontbathvaepethehar ge) .
Specifically, the automatic chargi ng apparatus 10 stores in the external

(oD, L e bragpara e o SO At dppditus

monitored.

FIG. 5 is a flowchart showing a charge processing routine (program)
executed by the CPU of the automatic charging apparatus shown in FIG. 2.

FIG. 6 is a diagram used for describing a method for specifying a
charged area.

FIG. 7 is a flowchart showing a routine (program) executed by the
CPU of the monitor apparatus shown in FIG. 3.

FIG. 8 is a flowchart showing a diagnosis calculation start routine
(program) executed by the CPU of the automatic charging apparatus shown
in FIG. 2.

FIG. 9 is a flowchart showing a result transmission routine (program)

executed by the CPU of the automatic charging apparatus shown in FIG. 2.

BEST MODE FOR CARRYING OUT THE INVENTION

FIG. 1 is a conceptual view showing the entire configuration of a
system for monitoring an automatic charging apparatus for a vehicle
according to an embodiment of the present invention. The monitor system
includes an automatic charging apparatus mounted on each vehicle (an
on-vehicle apparatus) 10; a monitor apparatus 20 disposed at an
appropriate location (e.g., a gas station or a repair shop) on the ground; and

a management center 30 connected to the monitor apparatus 20 in a



anount per unit distance for each of conbinations of information itens,

i nctuding area in which the vehicle is present, tinme zone, and vehicle type
(size; e.g., large, nedium conpact). The CPU 11 a determ nes a charge
anount with reference to data corresponding to the information itens at the
present tinme and the correspondi ng unit-distance charge information, and
stores the determ ned charge anount in the RAM 11 c¢c. Wen the vehicle has
not travel ed over a distance greater than the predeterm ned distance A
wi t hin t iprs@aiBicissle mAanegsul t of the judgnent in step 540 becones "No, "
and the CPU 11 a proceeds to step 550. Table 2 Information itenContents of

i nf or mat i onCharasehawr aiiFea. Al e alRmhatidcSaRAL 'é%géf)atﬁSWismainly _
knFirstAfterFirstAfterFirstAfter 0.50.5 knD.5 knD.5 knD.5 knD.5 knkmTli me

zone: 500 apRdEed 8N30RicYSEHRBUE 1200 Ties HEBrocndputeP 11 iRSABTIATE PLPNE: 500
yen450 yen300 yen250 yen200 yenl50 yenl1l7:00 - 19: 00Ti ne zone: 400 yen350

yen200 yer) RGRNINS, RAM39?1b!,eﬂﬂ@];alﬂ(lnpugau@li'iﬂﬂeﬁﬁaﬁé B wiibg 268U 11 a

j udges whet her the val ue of the ag F is " As described before, since

the val ugopinehsd Withdrie hRofher VidhMRs. at Thd CPU Ra o &&dute®b grogramidgment in
step 550 beconmes "No," and the CPU 1la proceeds to step 555. In step 555,

the CPU Isutid)isteddinftherROME 178! aRfch ®ill b aesBEBEd PatePI WRIe Asfigy d 18 the
charge anount which has been determined in the above-described steps 530

and 545 aRd dute'seskalgB fuhetici\f iHe RAN ftieer eby determine a new bal ance of
the prepaid card 18." Subsequently, the CPU 11 a overwites the ol d bal ance
of the prepai d ¥ Sutomatic charging apparatus 10 includes a GPS apparatus 12,

a communication apparatus 13, a display apparatus 14, a sound apparatus

15, an external memory 16 such as a hard disk drive, and a read/write

apparatus 17, which are connected to the input/output interface 11d in such

a manner as to enable exchange of signals with the microcomputer 11.

The GPS apparatus 12 is connected to an antenna 12a for receiving

GPS signals from GPS satellites 41, 42, and 43 shown in FIG. 1. The GPS

apparatus 12 specifies the position of the vehicle on the basis of the GPS

signals which are received by the antenna 12a at predetermined intervals

(e.g., 1 sec). Subsequently, the GPS apparatus 12 transmits to the

microcomputer 11 data (vehicle position information) representing the

thus-specified vehicle position. Notably, the vehicle position is determined

by longitude x and latitude y.

The communication apparatus 13 is connected to an antenna 13a for

ground waves and adapted to receive signals from the center 30 shown in

FIG. 1, and exchanges information with the monitor apparatus 20 by means

of radio. The display apparatus 14 includes an unillustrated display and is

adapted to display necessary information in accordance with an instruction

signal from the microcomputer 11. The sound apparatus 15 is connected

10



15 18 with the new bal ance by neans of the read/wite apparatus 17.
Subsequently, the CPU 11 a proceeds to step 560 so as to store the present
area determ ned in the above-described step 515, as a previous area to be
used for calculation of the next time, and proceeds to step 595 so as to
end the present routine. In this manner, the charge processing is
performed. Next, the operations of the respective apparatus during the
course of nonitoring the automatic chargi ng apparatus 10 will be descri bed

with ref efragpehRel! 5a ahd W HIHptEN WY enet Ml ndtsBAAF H6GAd Y the CPU 21 a of
the nonitor apparatus 20 at predetermned intervals) as well as with

r ef er enceagibiSe witrPaH ifstrOtichNre RO MitrbBMpRX&CH ed by the CPU 11 a of
the automatic charging apparatus 10 at predeternmned intervals. At a

predeterm ned tywg RgterhBPnieftbrylfe B céMPoBBAIdf ¥ havdPdisRdive2MO 8fct s the
processing of FIG 7 fromstep 700 thereof. After having proceeded to step

705, the 4RYI2A8apledoRSsUKRY MRtesEa iRRiM ARidiPGIath OpfRfiam! efc § kg Posi ti on

(within a predeterm ned area), through analysis of 1 mage data transmtted

fromthe giiglob8mpRASEY f ahd stdhss hééé%s"ei‘rg%nﬁ@ﬁbhiiﬁ@i'ccbﬁfé?fc% WRhah area in
whi ch the automatic chargi ng apparatus 10 and the nonitor apparatus 20 can

exchange jn3tRctiBh friin \thé TAW IR A, €l Inddidorddnde #ithRsIruERoRS fibARfHeOn
apparatuses 13 and 22. The fixed position nmay be defined as an area in

whi ch necgs&d 'ﬁmg,e ( i i i ' , etc.)
can be phot ogFggihed bfﬂ ’u@fee %&%{%g@diﬁ%ﬁﬁtu%gﬁ;ﬁg@%g@ﬁg%ﬂ% |§1,'orfn hagl%fﬁ,

processi ngydHas ﬂ@irﬁ@r‘?ﬁéfiéﬁ‘,tf?&nvéagi@deﬁd%ta?@ﬁ%gWHiW%ﬁbrtEBElﬁﬁz for

j udgi ng ether the vehicle has stopped at the predeterm ned position. Wen

the resul fneofeatdmﬁriiélgagﬁg&ué R7SBAR wWikesi fecedeary ﬁ#@rnﬁigbr?ﬂo ﬁwe‘igms to

step 795 so as to en presént routine. Subsequen t he

pr ocessi naid s eNoflly! hisBEPL Ak BHAIAI CBRE 18, BRAARKAIAtNAECBRIGI of

time el apses. Thus, the CPU 21 a nohitors whether the ve | e has St opped

at the fiRAiRASHIcATs réliddbleldnd WritdfeBich Bdtart frecuRflimApbBassed opped at

the fixed position, as shown in FIG 4, and that the autonatic charging

apparatus 10 fUREishgRs iRroIeRr3 MPﬁ'lﬂoﬁi%rsaﬁﬁé%tué be i$ ?r?éihl{yg?rg%@@ed Bfigment

in step 705 becones "Yes," and e CPU 21a proceeds to s 0 so as to

transmt 3 jpeldddriguteP?a . t orhd fidtdcombuter 2hansludesaPeLAb s, RBMBY nmeans
of processing i n subsequent steps 715 ‘and 720, the CPU 2la judges whether a

response ﬂS,@hW?%P&ﬁ% a@ﬁ@?hﬂédtﬂdt%?ﬁ%e%d}%ibﬁ #@%ﬁh@ﬁfa@ﬂﬁhat us 10

within a 5 second perio equent to transm ssion of the policing code.

Meanwhi | eongWpbthdr VB 2Pbié.CdFherCP et PBLkEOHeS a @Ldg?aﬁiag%ﬁﬁe) §fopedPU 11 a

of the automatic chargi ng apparatus 10 executes d nosi s cal cul ati on

start roufytha ROM21bNwhidh will bé AEsekBEd $aKer I WRNE Akind thesdsta stBmgd he CUP
1la judges whether a policing code has been received.” When the result of

t he j udgnRiMctioR oFitRE FOAR PReonmes "Yes, " the CPU 11 a proceeds to step 810.
When the result of the judgnent in step 805 is "No," the CPU 11 a proceeds

to step 895 so PRe oMttt dParBfRS20FurtRet intfudedCs ebimdhitatishen a policing
code is transmitted fromthe nonitor apparatus 20, the result of the

j udgment  hppaiatis 895ai digitafesamerNg3! Af exdinalnreri6 9L d6ch @ssd RBrP10. In
step 810, the CPU 1la immediately transmts a response signal to the

noni tor agRIdHES aRd 4 Bbifhhiinieaties @Neaits RIF donAiaRicating Wit thdie policing
code). The response signal includes a special code indicCating reception of

a policing emettdtemter 80 epd@nainl PG.ed t Phess Bedidesmid Sirelinaes N
apparatus 10 (‘specification information peculiar to the individual
aut omat i Ccompddteddo I MItISUtpA intdrface 21d in such a manner as to enable
exchange of signals with the microcomputer 21.
The communication apparatus 22 is connected to an antenna 22a for
ground waves and adapted to communicate with the automatic charging

apparatus 10. In accordance with an instruction from the microcomputer

11



As a result, the result of the judgnent in step 720 of FIG 7 becones
"Yes," and the CPU 21 a of the nonitor apparatus 20 proceeds to step 725.
In step 725, the CPU 2la inmediately transmts dummy data to the automatic
chargi ng apparatus 10. The dummy data are stored in the external nenory 24
of the nonitor apparatus 20 and, as shown in Table 3, include date and tine
(unit: sec), longitude x, latitude y, and supplenentary information. In
this case, the supplenentary information (S.1.)includes information for

i ndi cati rm,\m@bl@fal%@ﬁibrametdﬁéeimageioﬁaté hice f iphdtodtbphadn &sjeat)set . The
supplenmentary information is added to rel evant data sets only.” Table 3

Mont hDat eifdMrassaite shé iirﬁﬁgb%thtté(iﬁ‘é’%ibfddlﬁnputer_21. The antenna 22a
‘(latitude)S.1.0830140100135-30-00. 0035-00-00. O0OFi rst 0830140101135- 30-00. 013

5- 00- 00. %jGRe@bfitthlREal0AG, rQﬁ@aMtt@d%@t@&éQ%@éW@% 3@889e@135- 00-01. 5
00830140104135- 30- 00. 0035- 00- 02. 000530140510135- 30- 01. 0035- 00- 16. 0108301405

11135- 30vﬂamﬁm%&@zés-amtﬁo%%g%@geét Pl r&ﬂdé@-a??&?e?ﬁﬂté(iﬁé3135- 30-
01. 0135- 00- 17. 500830140514135- 30- 01. 0035- 00- 17. 980830140515135- 30- 01. 0035- 0

0- 18. 400§364; 512020129 QRBWAGN 1A B B3PS QRiethaPmadn Or: £4 85~ 00- 18. 8808
30140518135- 30- 01. 0135- 00- 18. 88~ ~ ~ ~~~Last Meanwhil e, by neans of

processi R@mpbsedefa hbed disk 8ale, M2 ElhAdis addsted tol Sty heBBEs4arychar gi ng

apparatus 10 judges whether the CPU l1la has received dummy data wwthin a 5

second p?ﬁﬂ&ﬁﬂiﬁh%ﬁﬁt&%%ro?@am[ BRSPS HOMICbcbRPUtESPPARA stoaal in step
810. In this case, since the durmmy data have been transmtted i nmedi ately,

the resuldecakshREinfIfSARSH il Ac&drBBn8e WilteaR TstructRh frof el OPUCHL 11 a
proceeds 825 so'as to set the value of the flag Fto "1." Meanwhile, every
tinme a predet eNByedperitiontofthetmBRit6} SY&t6M foriRe automatic charging
apparatus having the above-described configuration will be described.
First, charge processing which the automatic charging apparatus 10
performs in an ordinary state will be described.
In response to insertion of the prepaid card 18 into the read/write
apparatus 17, the CPU 11a starts the charge processing routine of FIG. 5
from step 500 at predetermined intervals. After having proceeded to step
505, the CPU 11a judges whether the value of a flag F is "0." The value of
the flag F is maintained at "0" in an ordinary state, but is changed to "1" by
means of a diagnosis calculation start routine, which will be described later.
Accordingly, in this case, the result of the judgment in step 505 becomes
"Yes," and in step 510 the CPU 11a obtains position of the vehicle (vehicle
position information) from the GPS apparatus 12.
Subsequently, the CPU 11a proceeds to step 5615 and determines a
present area (charged area) in which the vehicle is present, from the
position information obtained from the GPS apparatus 12 and information
(area information) in relation to longitude x and latitude y which is stored in

the external memory 16 and used for specifying each area. As shown in

12



CPU 1la of the automatic charging apparatus 10 executes the result

transm ssion routine shown in FIG 9 fromstep 900 thereof. In step 905,
the CUP l1lla judges whether the value of the flag F has been changed from
"1" to "0." Wen the result of the judgnent in step 905 is "Yes," the CPU
11 a proceeds to step 910. When the result of the judgnment in step 905 is
"No," the CPU 11 a proceeds to step 995 so as to end the present routine.
At the present point, the value of the flag F has not been changed from"1"

"0" afgie. deid &l*é%”ig%ffrfe‘émy fedr? ofla pldrBRty’ GFpbihtOleddhssgaedament i n
step 905 is "No," and the CPU 1la proceeds to step 995 so as to end the

present napidriudBhesnd RitEEY L1 Porobxdripien area i ofitédibpodnpsings us 10

'starts the charge processing routine shown in FIG 5 in this state, by

virtue thé\hﬁgtﬁélﬂ&ldwunb%ltté@sf Bn@ﬂuaaxénd [athade §S k1, ﬂfgegj > yigydgment i n

step 505 becomes " No, a proceeds to ste SO as to

obtai n pagft 9N drm‘mu)on fromthe recei ved dummy data In step 515, the
CPU 11 a detéermines thé present area on the basis of the obtained dummy

data. In subsequegt aftePRaVlE prloceetEBY té Step 820CTheBFINgA atjlggescei ved dumy
data are the first dummy data set. At the present point, sinCe the first

dummy dat\ﬁhéﬂ‘nter'asfu‘éfﬂﬁmrh?‘%la"té*%ét %daﬂﬁ dflieudeBation 'ihféhﬂﬂhéﬂ?h?@com?s 19

"Yes," and the CPU a proceeds to step 570 so as to store, as a previous

area, an ddy QEéd (i ?né ﬁbBOé’R@sanéG%té’é B8R,  ISiACE finthg TRith a7 ¥fata Thi S

setting is perfornmed in order to cause the entry chargé processing to be

execut ed yhichhare'trafsrhftel Mo e MERita! apBarsBUrAg Moo (whRh - I n

subsequent steps 525 to 545, e CPU 11a perforns p ocessli ng necessary for

char gi ng. wﬁ'H@@e&Eﬁoé’&iéﬁér)oghné hf’stfdtﬁ&nﬁ data skt ha%hfbtr)%‘i belenisddst | udgment

in step 550 becones "Yes 11 a proceeds 'to step 575 so as to

store I n ihiep8iibhd firfe. 0T &@rdﬁi&lﬁrtﬂé'regﬁﬁ‘ifflthégfdé]ﬂeﬁf‘ﬁﬂrﬂ‘é gyl t which is

obt ai ned as a result of e present execution e routl e of FIG 5

(step 53Q&ormé&PNB*2dAnd ﬁ% e'mwagaraa@é@s fo stdieshar ge sfegpsbs, th'éc' udes

date and time (unit: sec), |ongitude atitude y, in-ar a travel

?Inilt 33290%2@1 ﬂé’ﬂ,ll)d’g’&awhé r(tﬁérp%séﬂtp&ea'\i'ﬁtmbbi thé Renhidiaigprésemitl t may
ge ahount. Ta
differs from the area in which the vehicle was present when the present
routine was last performed.

When the vehicle has entered a new charged area as the result of
traveling, the result of the judgment in step 525 becomes "Yes," and the
CPU 11a proceeds to step 530. In step 530, the CPU 11a performs entry
charge processing on the basis of the fact that the vehicle has entered the
new area. Specifically, the automatic charging apparatus 10 stores in the
external memory 16 entry charge information shown in Table 1. The entry
charge information includes a charge amount for each of combinations of
information items, including entered area, time zone, and vehicle type (size;
e.g., large, medium, compact). The CPU 11a determines a charge amount
with reference to data corresponding to the information items at the present

time and the corresponding charge information, and stores the determined

charge amount in the RAM 11¢c. When the vehicle has not entered a new

13



MD H Mn SecPosition (longitude)Position (latitude)ln-area travel
D st ance AreaCharge Type0830140100135-30-00. 0035-00-00. 000.0

mAENt r 0830140511135- 30- 01. 0135- 00- 16. 44506. 2

mADI st ance0830141025135- 30- 01. 5235- 00- 32. 281010. 1

mMADI st ance0830141526135- 30-01. 2735- 00- 35. 120. 0

nmBENnt 0830142115135- 30- 02. 1535- 00- 51. 78505. 2

nBDi st ance0830143037135- 30-02. 1335-01-08.111001. 8

nBDi st a”@féﬁ%@é@@éﬁh@ﬁe@ﬂﬂ% tRQ%Qﬁeﬂlf)lrpél%pQS% becomes "No," and the
nCEnt 0830144635135-'30- 03. 5335- 01- 26. 99509.

mCDi st ana@P B34l brdcebaa-t305t88 -54935- 01- 43. 051010. 1

‘nCDi st ance0830150056135- 30- 03. 2535- 01-58. 771501. 8 nCDi st ance Subsequently,
the CPU l1lla proceeds to step 580 and judges whether the | ast dunmmy data set
has been used in the above-described step 515. Since the fast dummy data

set has npiplget been used at t he present 20 point, the result of the
J udgn’ent n_step 530 heconmes_ "No " _and the CPU 11 a pr oceeds to st ep-560
and t her| Enfesedp 5pEine zgset ¢ 180 t he prQ&OAL 09:00 17:00
area Type - 07:00 - 09:00 -17:00 - 19:00
Small 100 yen 200 yen 100 yen 100 yen
Area A Medium 150 yen 300 yen 150 yen 150 yen
Large 200 yen 400 yen 200 yen 200 yen
Entered Time zone | 19:00 07.00 09:00 17:00
area Type - 07:00 - 09:00 -17:00 - 19:00
Small 150 yen 200 yen 100 yen 100 yen
Area B Medium 150 yen 300 yen 200 yen 150 yen
Large 200 yen 400 yen 200 yen 150 yen

Subsequently, in step 540, the CPU 11a judges whether an in-area
travel distance is greater than a predetermined reference value A. The
in-area travel distance is the total distance that the vehicle has traveled
continuously within the same area. The in-area travel distance is
calculated on the basis of the above-described vehicle position information
and by means of an unillustrated routine performed by the CPU 11a.

When the vehicle has traveled over a distance greater than the
predetermined distance A within the same area, the result of the judgment in
step 540 becomes "Yes," and the CPU 11a proceeds to step 545. In step
545, the CPU 11a performs processing for charging in accordance with
distance (distance charge). Specifically, the automatic charging apparatus
10 stores in the external memory 16 unit-distance charge information

shown in Table 2. The unit-distance charge information includes a charge

14



routi ne. Upon el apse of the predeterm ned period of tinme, the CPU 1lla again
starts the execution of the charge processing routine fromstep 500
thereof. In step 565 subsequent to step 505, the CPU 1la obtai ns next
position information fromthe dumry data, and then proceeds to step 515 and
then to step 520. Since the first dummy data set has not been used in step
515 this tine, the result of the judgnent in step 520 becones "No," and the
CPU 11 a proceeds to step 525 and then to subsequent steps so as to perform

t he abovamiRFftipdiathicistLfoelfo? &aThi dtoonthin@liohs f HitdrrhbfiofaRInglot recei ve
any policing code (no policing code is transmtted) during performance of

the char %I@diﬁgﬁébﬂﬁwﬁibﬁtﬁ?veﬁibléli@bfé‘s%ﬁ@,stilﬁé%n%t, apd3khitle tgpep 805 and
“then to step 895 in the routine shown in FIG 8. Further, sincé the value
of the flgigeFeiss, BPI& tABARAN B6ompact)! herr(éwpmqiamte@émﬁésfd@rﬁa%gep 900 to
step 905 and then to step 995, in the routine shown in FIG 9. anwhi | e,

the CPU dhdurftfwith fefePshdeofo W@*ré?&mmgw@m@mmmaﬁéﬁm@né BethHy ocessi ng
in steps 730 and 735 of FIG 7 in order to await receipt of a charge result

to be trppssartitRAe BnAtheNcorraEpaRiing uﬁh&iigﬂaﬂae@m{;éumrm@tioWQHd_t his state
continues, the dumry data sets are used successively, the processing in

step 530 s@ire84he idet@Phinedaarge ey tHetFRARS 'ec.a charge anount, and a
charge result is stored succeSsively in step 575. Wien the | ast dumy data

set has been usggher fife (ERIdld has nob eraveTBVér 4 AisthRbe ghéateptivafethe Yes, "
and the CPU 11 a proceeds to step 585 so as to set the value of the flag F

to "0." présagnaitidd distdifcdRWildin the ¥apse bhea HheseslIt f ¢ife AfdgmeREn ous
area in step 560, and then ends the 21 present routine in step 595. Under

this stalgap 940'becdtndd N4 2and thel SPUE1 R precssd s Steprdss. 9 from step 900
thereof at a predetermined timng, the result of the judgnent in step 905

becones "Yes," because the value of the flag F has been changed from"1" to
"0." Therefore, the CPU 1la proceeds to step 910 to transmt to the nonitor

appar at ugagdfk bhe charge results having been stored in the RAM 11 c. The
charge results are shown in the above-described Table 4 _ The pprj od of tine

bet ween | imermatian itgm whi Sentertsoftinfaimatiothar gi ng apparatus 10 has redei ved
t he dumpChiagedaneat he péirea Aat which the automatic chargi ng apparatus 10

transmtls the charge reslbtgei s a tinme |tMadiunhe aut ongt$matihar gi ng
appar at Uehdgemasikies t OFpaipl el Aftehe HFado chafge prigGpssi ngJAfftEr @5l] the
dummy data sets after theg REEPLO BkA! {105 KPRTEOB WM S| ®BXHh 3 KkhfW Sedonds
(2 SeC).ﬁhch *'emgi y) tireCPU2ta of— the nmom tor appar@at us 20, whictr has
been awai bzg@ﬁ bg ar ge500ydnt s45hyendi800eydror 280 yenaf2@hygepr dSOsyEmg i n
steps 736= > ,udg\rs +hat—-t+he—charge—results—havebeen—reeetved—{t he
resul t gf ;'?'Zﬁgezg‘i’\?d!g% [pnt 1 808tyem 1280 heAqiBEm yofes 2503 O gen 1650 wrer 740

in order . ether the automatiq chargi pg apparlatus - 101lis in a

il

Ji €. i fi
Shich ¢ he 1670 207:0tas APOUEN LIS SE 280 R RA0S RN [DEDEA T8I EH! L° s

transmtted in the above-described step 725 with the charge results which
have been cal cul ated by and transmtted fromthe automatic charging

spperat s 10, W0ghd 060 HY BBy EEH) I b MR e Dbl FRIBST ,° 7
250 8L US40, oL WP el 6 P SO B ARl B08FE 12,
0™ RS A SIS g A T PR PPt
anomel oy akald oS BB HAREEAS FNEALN PRPEASIR 1oL 2L
char e " S5 B RSTMLNEH o R0AIA A5 rtH BELA G ARUMERITIBL B0, 10

normal . " yetermined in the above-described steps 530 and 545 and stored in the

RAM 11c, to thereby determine a new balance of the prepaid card 18.

Subsequently, the CPU 11a overwrites the old balance of the prepaid card
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Subsequently, the CPU 21 a proceeds to step 745 and transmts the result of
the judgnent in step 740 to the automatic chargi ng apparatus 10. In
subsequent step 750, the CPU 2la judges whet her the judgnent result
indicates "normal." In this case, since the judgnent result indicates
"normal ," the result of the judgnent in step 750 becones "Yes," and the CPU
2la proceeds to step 795 so as to end the present routine. At this tineg,
the CPU 11 a of the automatic charging apparatus 10 has been awaiting

Tecept i on @fithhReinedPBRRINCESHH ednRr SugR rBat]witBsssaratug e processing in

steps 915 and 920. Upon transm ssion of the judgnment result fromthe

moni tor  gRRMRfuehtyOthd BPU ¢3HIproféedd o 50580 s0I 48 &F S3rd Atk PREsUms " Yes, "
-and the CPU 11 a proceeds to step 925 so as to judge whether the judgnent

resul t i ngbaaietsrminedThlthe dobvebdSsciived) steb B, tdiea pre\ioRs are8 %0 bl
indicates "normal," the result of the judgnent in step 925 becones "Yes,"

and the GRd4lbrzaRifaRseIof e AERIMBD aRl pi8céedS T8I stdhC5 05 88aHY td &8d | ne.

Thus, the anomaly diagnosis for the automatic charging apparatus 10 on the

basi s of thB§résemrotifiha. | Sanﬁ%ﬂhﬂlbﬁér, thehanye brécedtnsg id pedofhédcase in

whi ch the vehicle has been noved fromthe fixed position I mediately after

stoppage there.NdR, HeHpéraidng ofdhe regbéélw&é]%ﬁmt&?bl’u%g tR¥RoLPsélof €sponse
signal through the processing in steps 715 and 720 after the CPU 21 a has

transm t tRenfomey tHe BOtdASEC ahaféiﬁ@ aéia@ré’tﬁsvid WHEb&dekBAbegIHiH of the
judgment 1 n step 705 being "Yes,” The CPU 21 a wll not receive any

response rafdréke th FIGD 72 wiiiStF ShB®S L EbiitfeCéxddifted by HHBI GPUOM £bf tHE
policing code. Accordingly, the CPU 21 a makes "Yes," judgnent 1n step 715

and pr oCaRdfitéashaatlS _Oseﬁ p?]édéférﬁﬁﬁed ifteP/=15,.948 wefl s With réfrbnee! | be

described the case in M%IC , for some reason (including the case in which
the autOrfatme&h@ésarwvﬂrna%ﬁbuﬁromﬂbg dx@citefBPIRE Y SR Gthet he noni tor

)
apparatus 20 does not receive any charge result”even through the nonitor

appar at Usy AGmade dHaAEMG Apstate 10 UTPreddicmindt fHefvats.case, although the

CPU 21 a awaits chargeresults through the processing in steps 730 and 735,
the CPU 21a wi At @?Fﬁ%&éﬁh#@ﬂ&ﬁi@@?@@F’@%‘éoWh@}'anﬁoﬂQP%F‘atB@rZ'oOd af t er

the transm ssion o e dumy data. In such a case, the automatic charging

appar at Usstdfis ¢7é gb@céésmg?éf FAGDE ftdin ate g TOURhEHSOfSt Fifter ARG di Ngly, the
CPU 21 a nakes "Yes," judgnment in step 730 to proceed to step 755 so as to

phot ogr agftobb&déd ‘t’@,(@,f& P! merbpAiie 1y RigdewhBthdrhedichis Highe vicini ty of

the driver's seat) (acquire imges). Subsequently, the CPU 21 a ends the

present raybhed at B fRledPpdéfion Waithin'h Idredéted@finéd Brsh)t BifrotgRearidlysigi ch the

automati c chargi ng apparatus 10 does not performthe chargi ng processing

proper |y difithaigaea b andiitedRoin acdlghal Gfmbry 28, AMHEpvo fieat e, In such

a case, the charge results which the U 21 a has cal cul ated on the basis

of the dypsitisitreférsadsan hidlin WhidhethebaY®niRRCEnRBThGappParatis 40 41y match

the charge results transmtted fromthe automatic chargi ng apparatus 10.

Ther ef or ehetignitdithpdaratis/ doean éxdHagelitformiion Whaig ralidisilityRaa 0i ng
apparatus 10 is 24 In an anonalous state,_and In step 745 transmts a
nessage itAgirGdmmanidddiontdiparatyErt 13 apB i NphewiRatPosridPmidy b an

anomal ous state. Subsequently, since the result of the judgnent in step 750

becones "défined &€ affidedin wiiieR ‘h@@ésé@rgﬁhﬁg f 39 ¥8hicke Aleineer@ate, t he
iver

| icense plate of the vehicle and the dr (the vicinity of the driver's

seat) (activere deHI8R)) @n b pHAe meda%dubéwmé filzahferalZn 765 so as
to store in the exter&gl menory 1% the 1D code of ?ﬁg automati c charging

appar at USth@bmflhéi%G@bésnng e stepsPOD 2BN6titiNes veehs-8ibppadejudghfer®@PU 21 a

proceeds to step 7 and transmts to the conputer of the managenent center
30, via trheaf9foriddghig WhetidrdHbtvehicle ihERIstogpba A fthe prédstermisedbt ai ned in
t he above-described step 760 and the ID code stored in the external nenory
16 in theconre- descri bed step 765. Then, the CPU 21 a ends the present
routine in step 795. Meanwhil e, since the automatic chargi ng apparatus 10

recei ves from tWaeAthetresulon di@jutdgrhet inusteperds iseNd,t thendR g that the
automatic charging apparatus 10 1s 1n an anonmal ous state, the result of the

j udgment groceédd tdgehresmesas tendand présertidulitea Bubsegdently, theep 930.
In step 930, the CPU 11 a records in the external nenory 16 an anomaly
record, which includes dummy data used and the present tinme. Subsequently,
the CPU 11 a proceeds to step 935 and rns the driver, via the display
apparatus 14 and the sound apparat us 1 , by way of providing a warning
nmessage indicating that "the automatic chargi ng apparatus 10 is in an
anonmal ous state."” Subsequently, the CPU 11 a proceeds to step 995 so as to
end the present routine.



As descri bed above, the present enbodi ment includes charge-anount
cal'cul ati on neans (diagnosis cal cul ati on neans) for 25 cal cul ating a
charge anount on the basis of pseudo vehicle position information of the
vehicle (see FIG 5) and for transmtting the result of the cal culation
(see step 910 of FIG 9). Since the result of the calculation performed by
t he charge-anmount cal culation nmeans is information that corresponds to the
internal status of the automatic chargi ng apparatus 10, the autonmatic

char gi ngpadisiid'in t&p0f04 @e%cﬁﬁéﬂkv@?@ﬂmé‘@'Hre@ét%?miiﬁki?dnrléﬁéd lgfansmi ssi on

neans for transmtting, to t he outside of the vehic!e, ormation
cor r espogegiap3ek Ne TS IR C AR 24 dSmBhitbRRewRBIHETRRE Vehitdé $iaBJ appar at us

“(including information regarding the result of calculation which is

per f or medigpdd st thasfiedPpoifi6Hdo vehicle position information which is
transmtted fromthe nonitor apparatus 20 and serves as predeterm ned

nformation) (e, i adtlmdHian vehoiEnis! QopBeasitahegd @isifd pr esent

enbodi ment i ncludes anonaly judgnent nmeans (step 740 of FIG

i udges whgtdhywr [}F RSP m&hﬁé@man@ﬁp%rr@w@gimena% PO RIRLLRYAS State,

on the basis of Information transmtted from transm ssi on neans of the

aut onat i in : i t redet erm ned
mowt 1+ on PSR4 08 SfPBAS SRRy NER. Bl ebi e gohef o0,

consti t uirged BRI ihe"'CPU 218 p Jtd é’t@?”ﬂﬁ sH%?%tré’r%inﬁtae;E’élicT. to 770 of
FIG 7 constitute report neans for repofting Information regardihg the

vehi cl e t L i bl I I argi ng
appar at U B e . oAy of B eIy e the

aut omat i QUBQ%@ém%téPQ%Gtéﬁd ¥90! the Gf"g}?ﬂﬁ?u%é WhathélPr@dgutisest ate. As

descri bed above, in the present enbodi nent, "o when the vehicle stays at

a fixed e ha8 Bebr feled frbhytHy a&ﬁ%iﬂ@&ﬁﬂgi%ﬂgpgﬁggs 40, withipy fut omati c

chargi ng apparatus 10 and the nonitor apparatu caused to

commun! C8lciridbéfsd's @bsedudit tBtriHsrhsion S saRfifPLaggence of an

anomal ous state. There e status of an automatit chargi ng appar at us

10 of another yehifglifid BvBAf tiﬁ‘ies%g»?@&ét%irﬁﬁ’né@?éfl@%%‘f@h\@ﬁﬁlps%@. g omati c
charglng apparatus 10 of a‘vehic to be nonitored. Further, since
noni tor i @fPL'J511B%fftﬁéfﬁiﬂomti'cecﬁéigg\\r?eibﬁér%tﬁ§10'29)éc§¥é§°i?f’eddi§ ﬁpgif the

automati c charging apparatus 10 e caused to performco

cal cul at bapufdtiort S CRURMEEYwn FRIFG! 8116 stép 808! t8rGdD UNh St8p e basi s
of dummy data) which requires a relatively long calculation tine and the

j udgnent tr%‘C‘M]ﬂﬂﬁHu@Qeé‘WhettH@r éhbb‘ﬂ&ﬁ\tg' &dé‘ﬁég'b!éﬂn%géf\%ws \M%ehrt?ﬁ@' ves
anonel y based on the Tesult of the calculation is made. As a result,

pr esenceraeBrthelfudansmin stép B0S KEHMIES 'Pes NIhEIOFU ARRAPRcBadddocan be

detected accurately. The nbst 1nportant factor in relation to the function

of the agtyBIOC GUREN KNS réANLHAIHES UHINMENtGRSIES BOSAS CNbat ihencpU char ge
anounts. In the present enbodi nent,” since the presencel absence of anonmaly

in the ayyarpibbéedd s 9tdsosRd A el the présiftrobYing S e AtcordiRgRY, g€
processing routine which is executed in an ordinary state (i.e.,” other than

noni tori gen 4 PBIILIMGLBRIY isAPansREROFEhRDRBARST QPpéﬂiQU@'ZY), geeonmes nore
significant. The présent invention is not limted to the above-descri bed

embodi e pésulRBPthejLdgHfentaR isté 8DEASIYEBY ditl HEPCPY L1 #iprBEdedd iy scope of
the present invention. For exanple, the calculation that the automatic

char gi ngsgspPgt @t U dfsg 810 aheeGPLP1 PEihfidbiatly trafigiFRta ASsgdhse

presence/ absence of anomaly is not limted to cal cul ati on of charge anmounts

by use of; tHER hioni @ppacatidt ZORLitSino 3686 Mds aRBRfrahmiddion”y be
configured to have a separate routine (diagnosis cal culation nmeans) for

perform g paliingaode). WTheeredpbRse ¢ajrial inclNaes tat §sbdialdBdemdigatinger 27
apparatus and to transmt the result of the calculation to the nonitor

appar at ugeckbtidrist & policingecatied \éerdigs IDiderié slictted/&Pedth BLfomdticay be

replaced with a step in which the nonitor apparatus 20 transmts a code to

t he aUtO&ﬁéi%néj*&@bﬁiétﬂsW@p@cﬁﬁ;alﬁn iafstmatigegesdiririethé edivieiniat! € has

stopped at the predeterm ned position, on the basis of the result of a

j udgment aatorhativeRhiging Eppai@dist 10). appar at us 20 has recei ved a response
signal generated by the automatic charging apparatus 10 for the code
(wthin a predeterm ned period of tinme after transm ssion of the code); or
a step in which the nonitor apparatus %O detects positional change of the
vehicl e by use of an ultrasonic sensot’ or the Iike provided in the nonitor
apparatus 20 to thereby judge whether the vehicle has stopped at the
predet erm ned position. Morreover, in place of or in addition to the
above-described step 715 of FIG 7, there nmay be provided a step in which

T r b1 - o e ~ o~ o o o v . — e p— N



The charge information (entry charge information, and unit-distance charge
I nformation) exenplified by Tables 1 and 2 may be updated in the foll ow ng
manner. The managenent center 30 transmts the newest information to the
automati c charging apparatus 10 by neans of ground-wave radio

communi cation; and the automatic chargi ng apparatus 10 stores the newest
information in the external nenory 16 so as to update the charge
information. In this case, the nonitor apparatus 20 and the nmanagenent

-center 30 nust AeaGe8fitHHeCbsult STURB jAdGMBREIN sfep! 720'8f FIG, 7'ButaaRe@N!
center 30 transmts the sane newest information to the nonitor apparatus 20

as wel |1 o  BRg ARSI 2ARPGH eUfoRRoPhEpafatidie0uesbal 1 QldmyRan [ n the

-external nmenory 24 and, t he basis e newest in orrratloér:@and dumy

dat a, _obt i iap IalE? the IR IPRIAEMILN tFAIRIARS BARiHY Bald RoRgE Lt ed from the

automati c charging apparatus 10. Further, dummy data are not fixed data and

may be changfithtic &%rﬁir%gﬁ?&%u@ﬁ?.fol"h@d@m&h?dafé)ﬁ@'é‘tid?é& iir?méFf:"'eth the

managenment center 30. ypes of charge are€ not mted to t

above- desgbRfdl RébYy QH%fQﬁe%ﬂQnﬁéﬁéﬁﬁﬁra?ﬁ?QG%nd,: @s Wirﬂaﬁf@wi ng nay

be perfornmed 1 n accordance with tinme over which a vehicle stays wthin the

sane ar eainctﬂdteedé‘t@téﬁ’cg{im?eﬁﬂgﬁ 3By |§§gn@@e Refatifide, hid §up§ue%naﬁmﬁr that

time charge is applie vehl c travel s at a” spee ss than’ a

pr edet er ffisithRAL, Inellﬂik tase ahe Ehef{ iffopnalioR (ShRYigduligs appl i ed

when the vehicle travels at a speed greater than the predeterm ned speed.

29 CA i%rhatl%rﬁﬁb?tiﬁ@ibﬁﬁﬁ% WHYther éaﬁg ANty AFRA lsBt FMeDfirdg of RRAT at us for

a vehicle, conprising: an automati c chargl ng apparatus nounted on the
vehi cl e apdlaldit! Uics ShARARTASIHRTo Ao RlARBIRARIe I dAbUda! | ng
anmount tga%e charged t tﬁe ve icPe on the badsﬁbs of at | east posi@tion

i nformat i ghyr epresenting position of the vehicle; and a nonitor apparatus
di sposed on"the ground and adapted to nonitor a status of said autonmatic
char gi ng apparatus, wherein

Table 3

Month | Date | Hr | Min | Sec | Position Position (latitude) | S.I.
(longitude)

08 30 14 101 |00 |135-30-00.00 |35-00-00.00 First

08 30 |14 |01 |01 |135-30-00.01 |35-00-00.50
08 30 14 101 |02 |135-30-00.01 [35-00-01.00
08 30 14 |01 |03 |135-30-00.01 |35-00-01.50
08 30 |14 |01 |04 |135-30-00.00 |35-00-02.00

08 30 14 105 [10 |135-30-01.00 |35-00-16.01
08 30 14 (06 (11 135-30-01.01 | 35-00-16.44
08 30 14 |05 |12 1135-30-01.01 |35-00-16.98
08 30 14 (05 (13 |135-30-01.01 |35-00-17.50
08 30 14 |05 [14 |135-30-01.00 |35-00-17.98
08 30 14 (05 |15 ([135-30-01.00 |35-00-18.40
08 30 14 105 |16 |135-30-01.00 |35-00-18.88
08 30 14 [05 [17 |135-30-01.01 |35-00-18.88
08 30 14 |05 ;18 |135-30-01.01 |35-00-18.88

Last

Meanwhile, by means of processing in steps 815 and 820, the CPU
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said automati c chargi ng apparatus and said nonitor apparatus are configured
to conmuni cate with each other; said autonmatic chargi ng apparatus includes

transm ssion nmeans for transmtting, to the outside of the vehicle,

i nformati on corresponding to an internal status of said automatic charging

apparatus; and said nonitor apparatus includes anomaly judgnment means for

j udgi ng whet her said automatic charging apparatus is in an anonal ous state,
on the basis of information transmtted fromsaid transm ssion nmeans of

sai d aut ofpg of tied alMStid BRAFARY BpRaIAtuSTENjUdGRS WP ther tifd &F aaa
predeterm ned position. 2. A'systemfor nonitoring an automatic charging

appar at usha®feceived dahfmpeas Withth bS §6EdrRB perivh ¥udsBqbahditcanomal y j udgnent
means of said nonitor apparatus conprises vehicl e-stoppage judgnent neans

for judgi RanIMRIsIES of fife HiPoRse digealShAes 818t tIRGhRr ok, Qimed e posi tion.
30 3. Asystemfor nonitoring an automatic chargi ng apparatus for a
vehicl e agg@rl Batd Radd BEBh kratisniittedhfingédiately, the result of the judgment

in step 820 becomes "Yes," and the CPU 11a proceeds 825 so as to set the

value of the flag F to "1."

Meanwhile, every time a predetermined period of time elapses, the
CPU 11a of the automatic charging apparatus 10 executes the resuit
transmission routine shown in FIG. 9 from step 900 thereof. In step 905,
the CUP 11a judges whether the value of the flag F has been changed from
"1"t0 "0." When the result of the judgment in step 905 is "Yes," the CPU
11a proceeds to step 910. When the result of the judgment in step 905 is
"No," the CPU 11a proceeds to step 995 so as to end the present routine.

At the present point, the value of the flag F has not been changed from "1"
to "0" after being changed from "0" to "1," the result of the judgment in step
905 is "No," and the CPU 11a proceeds to step 995 so as to end the present
routine.

When the CPU 11a of the automatic charging apparatus 10 starts
the charge processing routine shown in FIG. 5 in this state, by virtue of the
value of the flag F being "1," the result of the judgment in step 505 becomes
"No," and the CPU 11a proceeds to step 565 so as to obtain position
information from the received dummy data. In step 515, the CPU 11a
determines the present area on the basis of the obtained dummy data. In
subsequent step 520, the CPU 11a judges whether the received dummy
data are the first dummy data set. At the present point, since the first

dummy data set is used, the result of the judgment in step 520 becomes

19



said transm ssion nmeans of said automatic charging apparatus is configured
to receive predetermned information transmtted from said nonitor
apparatus and transmt to said nonitor apparatus information which rel ates
to the result of calculation pertormed on the basis of the received

i nformati on and serves as information representing the internal status of
said automati c chargi ng apparatus; and said anomaly judgnent neans of said
nonitor apparatus is configured to transmt the predeterm ned information

to said avwegniing AT RUNFBRIIEI4T0 BEINPsS AR thMordIRS PPrdvigasm 1t ed

fromsaid transm ssi on nmeans sal d automati c chargi ng appafatus and

el ating hied it &EBIYDIaR (4 PPosd) Gbaldngy tAdnkdEReHale" PRIk automatic

thar gi ng appar at us n anomal ous state on t asl e received

| nf or mat | eging! idieMbrifed iMCorde? ¥ talbe the e%?#gféﬂaﬁ'géﬂil?g?égssiﬁggér( ghem for

nonitoring an~automati c chargli ng appar at us a Ing to claim

L or 2. weseaiadAitie A OF sIRHG useAiHed iy BA Wl ool aut omati ¢

chargi ng apparatus 1s configured®to cal cul ate t'the charge anobunt on the

basi s of pseudo b dd ' ' lza ' r | '

appar at uspand rgﬂiérﬂéﬁéggﬁﬁ?gﬁagg% mérvde%\llgglﬁg;%?ﬁﬁéipﬁgﬁgg{ on neans
of said a | | a t | fig nd & ] sai d

noni t or alg%g?ﬁddg f?ﬂ o?&aﬂ%'oﬁgﬂlcféc %r\’e g%?s?t?%tﬂt%ﬁg: ‘rée)sfjl ?{b?)f@%uelltf@ful ation of

the ch ; b$ " Und X
e char gheiiRiierShistef8dodbddifed 2pes » dnd th?icﬁgutkggﬁh%re%%ﬁbﬁtgﬁus of

I nformation serves as I nformation represen

o 875 o S50 Siohd i BRE RO AR e fle i Micihoy d8TRBIGNERGE® O o2 &

nonitor apparatus 1S configured to transm eudo posrtron®information

o sal d BWAIPhEnIBUALRBIHPA T of 155 Hekerk iaelolfigh BRhRodABH € o

fromsaid transm ssion neans of said auto argl ng apparatus and

rel ating ER3! Besfepsiid oPbidd'sa8p! CAL Shb inAfshibUlldfe WREHiE Fesif d_aut omatic

char gi ng appar anonal ous s e on e received

i nfor mati pRigddPgata%ad® tide (Uit Ykk), 9bnbREdE X fHitddé 9Nin-area travel

distance, charged area, and charge type. Notably, the charge result may

include charge amount.

Table 4
N N in-area
. Position Position Charge

M |D |HrMin | Sec (longitude) (latitude) g?s\ct?n ce Area Typeg
08 |30 (14 | O1 00 135-30-00.00 | 35-00-00.00 {0.0m A Entry

08 |30 | 14 | 05 11 135-30-01.01 | 35-00-16.44 [506.2m |A Distance
08 |30 [14 |10 25 135-30-01.52 | 35-00-32.28 | 1010.1m | A Distance
08 |30 |14 | 15 26 135-30-01.27 | 35-00-35.12 |0.0m B Entry

08 |30 |14 | 21 15 135-30-02.15 | 35-00-51.78 [ 505.2m |B Distance
08 |30 {14 | 30 37 135-30-02.13 | 35-01-08.11 [ 1001.8 m | B Distance
08 |30 |14 | 36 47 135-30-02.22 | 35-01-10.05 [{0.0m C Entry

08 [30 [ 14 | 46 35 135-30-03.53 | 35-01-26.99 [{509.7m |C Distance
08 130 [ 14 | 53 13 135-30-03.12 | 35-01-43.05 [1010.1m|C Distance
08 [30 [15 | 00 56 135-30-03.25 | 35-01-58.77 [1501.8m |C Distance

Subsequently, the CPU 11a proceeds to step 580 and judges

whether the last dummy data set has been used in the above-described step

515.

20

Since the last dummy data set has not yet been used at the present




5. A systemfor nonitoring an automatic chargi ng apparatus for a vehicle,
conprising: an automatic chargi ng apparatus nounted on the vehicle and

i ncl udi ng charge-anount cal cul ati on nmeans for cal cul ati ng anount to be
charged to the vehicle on the basis of at |east position information
representing position of the vehicle; and a nonitor apparatus di sposed on
the ground and adapted to nonitor a status of said automatic charging
apparatus, wherein said automati c chargi ng apparatus and said nonitor

appar at us pairg, $dsatrcfdheque@mentire sicp 580 beeasiesONE" andahd CiPigr ge- anount
cal cul ati on neans of said automatic charging apparatus is configured to

recei ve p3eddopesds t@Btep$60 AU thenttbanspisgsesh hs adendl therpréseat appar at us
and representing position of the vehicle, calculate the charge anount on

t he basi sy@litifdre recei ved pseudo position information, and transmt to said
nmoni tor apparatus information which relates to the result of the

cal cul ation; andpda elapge &f & FredeteHAHERNpei®@ BS tiffe, 1hé CPOMIfoagAPar at us
is configured to transmt the pseudo position information to said autonmatic

chargi ng spiey MeldxediRivn dﬁhbhﬂ\drgé@ra@ééﬂﬁ?trbm%mbh@dtéﬂ 900 $Ré@ofut omat i ¢
chargi ng apparatus and relating to the result of the calculation, and judge

whet her s 8tep665BUDSe§lié oo BT, I TPY 112 SitadiPABXtSsifémt € on the
basis of the received information relating to the result of the

cal cul ati fforrRatidn $oowh €e HQhrg?'da‘t@,rérﬁthéh BHO BRI t stBp B End Bt at us for

a vehicle according to claim4 or 5 wherein said anoma?y j udgnment neans of

sai d noni t@EteRPH20.2t Bindebthe first dummy data set has not been used in step 515
this time, the result of the judgment in step 520 becomes "No," and the CPU
11a proceeds to step 525 and then to subsequent steps so as to perform the
above-described charge processing. Since the CPU 11a does not receive
any policing code (no policing code is transmitted) during performance of
the charge processing, the CPU 11a proceeds from step 800 to step 805
and then to step 895 in the routine shown in FIG. 8. Further, since the
value of the flag F is maintained at "1," the CPU 11a proceeds from step
900 to step 905 and then to step 995, in the routine shown in FIG. 9.
Meanwhile, the CPU 21a of the monitor apparatus 20 repeatediy performs
the processing in steps 730 and 735 of FIG. 7 in order to await receipt of a
charge result to be transmitted from the automatic charging apparatus 10.

When this state continues, the dummy data sets are used
successively, the processing in step 530 or 545 is performed to thereby
determine a charge amount, and a charge result is stored successively in
step 575. When the last dummy data set has been used, the result of the
judgment in step 580 becomes "Yes," and the CPU 11a proceeds to step
585 so as to set the value of the flag F to "0." Subsequently, the CPU 11a

stores the present area as a previous area in step 560, and then ends the
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configured to judge that said automatic charging apparatus is in an

anonal ous state when said anonmaly judgnent neans does not receive the
information transmtted from said automati c chargi ng apparatus and rel ating
to the result of the cal culation, before a predeterm ned period of tine

el apses after transm ssion of pseudo position information representing
position of the vehicle. 7. A systemfor nonitoring an automatic charging
apparatus for a vehicle according to any one of clainms 1 to 6, wherein said

moni tor apRHt YSURRETH sEegs508port neans for reporting information
regarding the vehicle to the outside when said nonitor apparatus judges

that said autonmgider ehia’sdateg whihethal OPU $14 Btafs AOPRICR4SInRG 8L BIG 39 AN
automati ¢ chargi ng apparatus nmounted on the vehicle and incl uding

char ge- anfiaf sted 900 Mheredf B AVrelielerhthed tidihg It RISt dFthBJudgmenthar ged
to the vehicle on the basis of at least position information répresenting

posi tion mfsfe*be%@Bb@bﬁve,sseﬁé%,'a@@éé@éé%é?@éméio‘fitﬁg3ﬂa‘”§qm}ﬁ'é'§itfe’ﬁri on neans for
comuni cating with a nonitor apparatus di sposed on the ground and adapted

to judge WhghEEd HoE " RUEPTERL | CTHAIBFGHEN thePY 34 HprbEedds tktep0tlo 4 agnosi s

cal cul ation neans for receiving via said conmuni cati on neans predeterm ned

i nf or mat | gARWAIC the MEANShppAALHS 20 1hai chatge b lit?RRMNB BEerPSloredhen the

vehi cl e stays at a predeterm ned position, peéerformng caPcuI ation on the

basi s of ihghe RAMM9E, AHRASH Fir‘g?,d{t%g“r@%%Wﬂﬂzthé%dv@@éﬂﬂﬂéd‘g

i nformati on regarding the resu calculation to sard nonitor
appar at usTgpfe §ai d communi cation neans. 9. An automatic charging apparatus
nount ed on the vehicle and including charge-anount cal cul ati on nmeans for

pasit on 1% SToafb ACEOChRERheErL G MR f open MRS, 3 Loo8
conpri si Nghafig aphadtue 0'Ra feddiVed WEHRhHAY (data Whiilthd gBifl AOWhRAPAr at us
the automatic charging apparatus 10 transmits the charge results is a time
that the automatic charging apparatus 10 requires to complete the pseudo
charge processing for all the dummy data sets after the reception of the
same and is about a few seconds (2 sec). Accordingly, the CPU 21a of the
monitor apparatus 20, which has been awaiting the charge results through
performance of the processing in steps 730 and 735, judges that the charge
results have been received (the result of the judgment in step 735 becomes
"Yes") and proceeds to step 740 in order to judge whether the automatic
charging apparatus 10 is in an anomalous state.
Specifically, the CPU 21a compares the charge results which the
CPU 21a has calculated on the basis of the dummy data which was
transmitted in the above-described step 725 with the charge results which
have been calculated by and transmitted from the automatic charging
apparatus 10. When the charge results calculated by the CPU 21a are the

same as the charge results transmitted from the automatic charging

apparatus 10, the CPU 21a judges that the automatic charging apparatus 10
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di sposed on the ground and adapted to judge whet her the automatic charging
apparatus is nornmal, wherein said charge-anount cal culation neans is
configured to receive via said comuni cati on neans pseudo position
information transmtted from said nonitor apparatus, calculate the charge
anount on the basis of the received pseudo position information, and
transmt information relating to the result of the calculation to said
nonitor apparatus via said comruni cati on neans. 34 10. A nonitor

appar at usistigifinsed ViReh e harraxis RISt By HHETPURAENGIeR ORI omat i o

chargi ng apparatus is in an anonal ous state, sald automatic charging

appar at U%h@%ﬂ&g@ﬂéghﬁé’hﬂﬂs%if{%@ iirein® e AuBsARti€ enbRyiRg dpplafbttistunt to be

charged to the Vehicle on the basis of at |east position information

r epr esent jhaacPEsPd i AdYs tHae tHe Butdatié BherdIRG Hppar ARRA Rlsih £PNPY i si ng:

conmmuni cation means for comuni cating with saifd automatic charging

appar at usandRGIAROSTRLY. | SitAEPe SRBRRICENAYHIPASh BSOS RoTRRI it th sai d

automati c charging apparatus via sald conmuii ¢ation nmeans only when the

vehi cl e sgaxanpitha d?fa‘?Q??éémﬂ”fé‘@QcQ%é& I Qhe(@ldujzlﬂé?bw\cv&be\‘)vﬁgrtgéai d

automati c charging apparatus 1s in an anomal ous state, on t asi s of

| nf or mat | @8BS 08 e aRifel 4ot REt GmBNAALRAa RS 10, Jand) mon tor

appar at us posed on the ground and a er an autonmatic

char gi ng iepaforé Uthe QPBI‘%%‘ IR St AL m SR %%ﬁiﬁg@éra‘w@%i i89

appar atus bel ng nounte n 5 vehi cl e and adapted t ate anount to be
charged tgofhe vehicle on the basis of at |east position information
representing position of the vehicle, said nonitor apparatus conpri sing:

communi cati on nSgksedintiy? R BFRDH ﬁgpr\féfbébd§% St 72T BN CtraREEs e

appar atus; and anomaly | udgnent means for transm'tting pseudo position
ohoe ™ (AR A At AR oL BRI AT oS RIS o0,
result of |nchsRname $tp 750 CHeAE PY21R | GdhdSwhstH & thBJulyment feditit omatic 35

indicates "normal.” In this case, since the judgment result indicates

"normal," the result of the judgment in step 750 becomes "Yes," and the

CPU 21a proceeds to step 795 so as to end the present routine.

At this time, the CPU 11a of the automatic charging apparatus 10

has been awaiting reception of the judgment result through performance of

the processing in steps 915 and 920. Upon transmission of the judgment

result from the monitor apparatus 20, the result of the judgment in step 920

becomes "Yes," and the CPU 11a proceeds to step 925 so as to judge

whether the judgment result indicates "normal." In this case, since the

judgment result indicates "normal,” the resuit of the judgment in step 925

becomes "Yes," and the CPU 11a proceeds to step 995 so as to end the

present routine. Thus, the anomaly diagnosis for the automatic charging

apparatus 10 on the basis of the dummy data is completed.

Next will be described the case in which the vehicle has been moved

from the fixed position immediately after stoppage there. In such a case,
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chargi ng apparatus on the basis of the pseudo position information, and

j udgi ng ‘whet her said automatic chargi ng apparatus is in an anonal ous state,
on the basis of the received information relating to the result of the
calculation. 12. A nonitor apparatus according to claim1l1l, wherein said
anomal y judgnent nmeans transmts the pseudo position information to said
automati c chargi ng apparatus only when the vehicle has stopped at a
predet erm ned position. 36
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T10%& () aMdmaldusl8%& ( Accordingly, the CPU 21a makes "Yes," judgment in
step 730 to proceed to step 755 so as to photograph the license plate of the
vehicle and the driver (the vicinity of the driver's seat) (acquire images).
Subsequently, the CPU 21a ends the present routine in step 795.

Next will be described the case in which the automatic charging
apparatus 10 does not perform the charging processing properly and
therefore must be judged to be in an anomalous state. In such a case, the
charge results which the CPU 21a has calculated on the basis of the dummy
data transmitted in the above-described step 725 do not match the charge
results transmitted from the automatic charging apparatus 10. Therefore,

the CPU 21a judges in step 740 that the automatic charging apparatus 10 is
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- the automatic charging apparatus 10 is in an anomalous state.

Subsequently, since the result of the judgment in step 750 becomes
"No," the CPU 21a proceeds to step 760 so as to photograph the license
plate of the vehicle and the driver (the vicinity of the driver's seat) (acquire
images) as in step 755, and then proceeds to step 765 so as to store in the
external memory 16 the ID code of the automatic charging apparatus 10
contained in the response sighal. Subsequently, the CPU 21a proceeds to
step 770 and transmits to the computer of the management center 30, via
the communication circuit 25, image data of photographs obtained in the
above-described step 760 and the ID code stored in the external memory 16
in the above-described step 765. Then, the CPU 21a ends the present
routine in step 795.

Meanwhile, since the automatic charging apparatus 10 receives from
the monitor apparatus the judgment result indicting that the automatic
charging apparatus 10 is in an anomalous state, the resuit of the judgment
in step 925 becomes "No," and the CPU 11a proceeds to step 930. In step
930, the CPU 11a records in the external memory 16 an anomaly record,
which includes dummy data used and the present time. Subsequently, the
CPU 11a proceeds to step 935 and warns the driver, via the display
apparatus 14 and the éound apparatus 15, by way of providing a warning
message indicating that "the automatic charging apparatus 10 is in an
anomalous state." Subsequently, the CPU 11a proceeds to step 995 so as
to end the present routine.

As described above, the present embodiment includes

charge-amount calculation means (diagnosis calculation means) for
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calculation (see step 910 of FIG. 9). Since the result of the calculation
performed by the charge-amount caiculation means is information that
corresponds to the internal status of the automatic charging apparatus 10,
the automatic charging apparatus 10 of the present embodiment also
includes transmission means for transmitting, to the outside of the vehicle,
information corresponding to the internal status of the automatic charging
apparatus (including information regarding the result of calculation which is
performed on the basis of pseudo vehicle position information which is
transmitted from the monitor apparatus 20 and serves as predetermined
information) (see FIG. 9). Further, the monitor apparatus 20 of the present
embodiment includes anomaly judgment means (step 740 of FIG. 7) which
judges whether the automatic charging apparatus is in an anomalous state,
on the basis of information transmitted from the transmission means of the
automatic charging apparatus only when the vehicle stays at a
predetermined position (step 705 of FIG. 7). Steps 710-720, 725, and 730
of FIG. 7 constitute a portion of the anomaly judgment means, and steps
750 to 770 of FIG. 7 constitute report means for reporting information
regarding the vehicle (photographed image of the vehicle, ID of the
automatic charging apparatus, etc.) to the outside (e.g., the management
center 30) when the automatic charging apparatus 10 is judged to be in an
anomalous state.

As described above, in the present embodiment, only when the

vehicle stays at a fixed position in the vicinity of the monitor apparatus 20,

the automatic charging apparatus 10 and the monitor apparatus 20 are
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"RSTt W~_=caused to communicate with each other in order to judge presence/absence

T of an anomalous state. Therefore, the status of an automatic charging

apparatus 10 of another vehicle is not misidentified as the status of an

automatic charging apparatus 10 of a vehicle to be monitored. Further,

since monitoring is performed while the vehicle is in a stopped state, the

automatic charging apparatus 10 can be caused to perform complex

caiculation (in the embodiment, calculation of charge amounts on the basis

of dummy data) which requires a relatively long calculation time and the

judgment on whether or not the automatic charging apparatus 10 involves

anomaly based on the result of the calculation is made. As a result,
presence/absence of anomaly in the automatic charging apparatus 10 can

be detected accurately.

The most important factor in relation to the function of the automatic
charging apparatus 10 is correct calculation of charge amounts. In the
present embodiment, since the presence/absence of anomaly in the
automatic charging apparatus 10 is judged by use of a charge processing
routine which is executed in an ordinary state (i.e., other than monitoring),
the judgment as to presence/absence of anomaly becomes more significant.

The present invention is not limited to the above-described
embodiment, and various modifications may be employed within the scope
of the present invention. For example, the calculation that the automatic
charging apparatus 10 is caused to perform for judgment as to
presence/absence of anomaly is not limited to calculation of charge amounts
by use of dummy data, and the automatic charging apparatus 10 may be

configured to have a separate routine (diagnosis calculation means) for

performing calculation while using data transmitted from the monitor
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[[[[[XY: bfadgment as to whether the monitor apparatus 20 has received a response

signal generated by the automatic charging apparatus 10 for the code

(within a predetermined period of time after transmission of the code); or a

step in which the monitor apparatus 20 detects positional change of the

vehicle by use of an ultrasonic sensor or the like provided in the monitor

apparatus 20 to thereby judge whether the vehicle has stopped at the

predetermined position.  Moreover, in place of or in addition to the

above-described step 715 of FIG. 7, there may be provided a step in which

the CPU of the monitor apparatus 20 proceeds to step 795 upon detection of

an engine start pulse or a vehicle speed pulse. Furthermore, the anomaly

record stored in step 930 of FIG. 3 may include a monitor apparatus ID code

for specifying the monitor apparatus 20.

The charge information (entry charge information, and unit-distance

charge information) exemplified by Tables 1 and 2 may be updated in the

following manner. The management center 30 transmits the newest

information to the automatic charging apparatus 10 by means of

ground-wave radio communication; and the automatic charging apparatus

10 stores the newest information in the external memory 16 so as to update

the charge information. In this case, the monitor apparatus 20 and the

management center 30 must be configured in such a manner that the

28



10/ 4] #109&' () - 4] #109&' () - 4] #109&' () - 4] #109&' () - 4| #109&' () -/ KA4#[[[[[[[[}c
CA| #109%&' () - 4| #109%& () - 4| #109%&' () - 4| #109%&' () - 4| #109%& () -/ Kd4#4| #109%&' () - [
[*\gq\\{Z9/ C4| #1 4s$10% & ()- 4"GLOW & ()- 4 10% & ()-

4| #1098 () -/ Kd4#4| #10%& ()-\\K]]]"a"|[:/ C4| #1 4LOy 10% & ()

4F. & 10% & ()-3 4 S, MOW& ()- 4 *10% & ()- 41 (S 10% & ()- 4y&10% & ()-
ann “vU4 4F 10% & ()- 4s@0% & ()-10"10"10" 4=10% & ()- 4F4 10% & () -
A@10% & ()-"" " *ameal [: VU4 4 4 11096 & ()-4 4F , 109 & ()- 4& 10% & ()-
-4310% & ( va mélf cerlter 36%9%&%5(%@@&%%%@%%‘?@%%&%) &

PH10% & () - &Pp#FL0% & () - &p#10% & () - &p#10% & () - & 4sMLO% & () -

410% & ()md?nibrfé/fgélﬁéh@bzd?ﬁs M@%BQ%%G)M@E%&%&U& )zo&%ﬂé%/% () - &W
AHP#H10% &' () - &p#109% & () - RDoEbFbGhHbl bJbZ>* p#10pp#10% &' () - &5WE

"#p#10% &nbivedPIHFOM idn ikBHELERfednA )m&ﬁﬂg%M -1 P EBSR 0T thebgK* p#10pp#1
0%p#10% & () - &p#10% & () - &p#10% &' () - &p#10% & ()'- &p#10% & () - &(p#10% & () - &
" babobub{ RBRiedt iEANSESGH Ghd S 'c?été} oBRIAO Yaa td b& Aréd(Witgp#10% & () -
&5We M #tbbbbbbbmt * p#10% & () - &p#109% & () &p#lO%& ()-

"HP#10% &chargkPiebiis drdnsniilealTR! thenit8falic(dataing appara s 10.

A#P#H10% & () &p#lO% & () - &p#lOA) & () &p#1098 & () = &bbbbbbb_ o p#10% p#10% & (
) - &p#10% & W?y&d e datdraid sy e chan /g@&ﬁﬂé’ee@b b ccc
ccvzZ>* p#lO% p#lO% & &p#lO% & () Sp#H10% & () - &p#1098 & () - &p#10% & () - &5W
’\#CCCCC$Cn@dﬂ*@#w/é)@alﬁ?re&%mmﬁqc@lo&%ﬂp% WFent center 30.

Nt- p#10% & () - &p#10% & cdc<cDcLcMc[cl - *p#10% & () -

?fp#ls\‘? & () - &pTh8Red bf ERETIEAre ot A 16 ¢hé lab&bélﬁdé‘crﬁea &rith} X" p#10% &

"DH10% & ChalieidRduRtant SRAVGEO RS (axabBIE0Uh Eiding Hha BUHR o090 & () - &
cbcntuc} cccy p#lOA)& () &PH10% & () - &p #10% (); &p #10@& ()-&p#LI0W & ()-&

SW& "#cceaeesrdanciniftydifned av&mﬁm%&vém@%@wmm tﬁ&%\éﬁme area.
"#p#lO%& () &p#10% & () - &cccccecZ?* p#lp#10% & () -

Alternatively, charging may be performed in such a manner that time charge

1/
[l

is applied when a vehicle travels at a speed less than a predetermined
speed, and the above-described distance charge is applied when the vehicle

travels at a speed greater than the predetermined speed.
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said anomaly judgment means of said monitor apparatus comprises
vehicle-stoppage judgment means for judging whether the vehicle has

stopped at the predetermined position.
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charging apparatus, receive the information transmitted from said
transmission means of said automatic charging apparatus and relating to the
result of the calculation, and judge whether said automatic charging
apparatus is in an anomalous state on the basis of the received information

relating to the result of the calculation.

4. A system for monitoring an automatic charging apparatus for a vehicle
according to claim 1 or 2, wherein

said charge-amount calculation means of said automatic charging
apparatus is configured to calculate the charge amount on the basis of
pseudo position information transmitted from said monitor apparatus and
representing position of the vehicle;

said transmission means of said automatic charging apparatus is
configured to transmit to said monitor apparatus information which relates to

the result of calculation of the charge amount performed on the basis of the
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transmission means of said automatic charging apparatus and relating to the
result of the calculation, and judge whether said automatic charging
apparatus is in an anomalous state on the basis of the received information

relating to the result of the calculation.

5. A system for monitoring an automatic charging apparatus for a vehicle,
comprising:

an automatic charging apparatus mounted on the vehicle and
including charge-amount calculation means for calculating amount to be
charged to the vehicle on the basis of at least position information
representing position of the vehicle; and

a monitor apparatus disposed on the ground and adapted to monitor
a status of said automatic charging apparatus, wherein

said automatic charging apparatus and said monitor apparatus are
configured to communicate with each other;

said charge-amount calculation means of said automatic charging
apparatus is configured to receive pseudo position information transmitted
from said monitor apparatus and representing position of the vehicle,
calculate the charge amount on the basis of the received pseudo position
information, and transmit to said monitor apparatus information which

relates to the result of the calculation; and
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basis of the received information relating to the result of the calculation.

6. A system for monitoring an automatic charging apparatus for a vehicle
according to claim 4 or 5, wherein

said anomaly judgment means of said monitor apparatus is
configured to judge that said automatic charging apparatus is in an
anomalous state when said anomaly judgment means does not receive the
information transmitted from said automatic charging apparatus and relating
to the result of the calculation, before a predetermined period of time
elapses after transmission of pseudo position information representing

position of the vehicle.

7. A system for monitoring an automatic charging apparatus for a vehicle
according to any one of claims 1 to 6, wherein

said monitor apparatus comprises report means for reporting
information regarding the vehicle to the outside when said monitor
apparatus judges that said automatic charging apparatus is in an anomalous

state.

8.  An automatic charging apparatus mounted on the vehicle and

including charge-amount calculation means for calculating amount to be
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' 10%! z& {isposed on the ground and adapted to judge whether the automatic
charging apparatus is normal; and
diagnosis calculation means for receiving via said communication
means predetermined information which is transmitted from said monitor
apparatus only when the vehicle stays at a predetermined position,
performing calculation on the basis of the received, predetermined
information, and transmitting information regarding the result of the

calculation to said monitor apparatus via said communication means.

9.  An automatic charging apparatus mounted on the vehicle and
including charge-amount calculation means for calculating amount to be
charged to the vehicle on the basis of at least position information
representing position of the vehicle, said apparatus comprising:

communication means for communicating with a monitor apparatus
disposed on the ground and adapted to judge whether the automatic
charging apparatus is normal, wherein

said charge-amount calculation means is configured to receive via
said communication means pseudo position information transmitted from
said monitor apparatus, calculate the charge amount on the basis of the
received pseudo position information, and transmit information relating to
the result of the calculation to said monitor apparatus via said

communication means.
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calculate amount to be charged to the vehicle on the basis of at least
position information representing position of the vehicle, said monitor
apparatus comprising:

communication means for communicating with said automatic
charging apparatus; and

anomaly judgment means for exchanging information with said
automatic charging apparatus via said communication means only when the
vehicle stays at a predetermined position, and judging whether said

automatic charging apparatus is in an anomalous state, on the basis of

information obtained from said automatic charging apparatus.

11. A monitor apparatus disposed on the ground and adapted to judge
whether an automatic charging apparatus is in an anomalous state, said
automatic charging apparatus being mounted on a vehicle and adapted to
calculate amount to be charged to the vehicle on the basis of at least
position information representing position of the vehicle, said monitor
apparatus comprising:

communication means for communicating with said automatic
charging apparatus; and

anomaly judgment means for transmitting pseudo position
information to said automatic charging apparatus via said communication
means, receiving via said communication means information relating to the

result of charge-amount calculation which is performed by said automatic
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charging apparatus on the basis of the pseudo position information, and
judging whether said automatic charging apparatus is in an anomalous state,
on the basis of the received information relating to the result of the

calculation.

12. A monitor apparatus according to claim 11, wherein
said anomaly judgment means transmits the pseudo position
information to said automatic charging apparatus only when the vehicle has

stopped at a predetermined position.
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