; egec~cL. zz6*T~ryi 1 DESCRI PTI ON COLLECTED- CHARGE DI STRI BUTI ON SYSTEM FOR
VEH CLE TECHNI CAL FI ELD The present invention relates to har ge

di stributjon system which includes an on-vehicle automati alllmmm"@mmmﬂm,m PR
apparatus nounted on a vehicle and a ground terninal apparatus di sposed o /4‘*/
the ground, and which is adapted to distribute charges coll ect 84t hr ough ]
the on-vehicle automati c charging apparatus, as well as t ; icle
automati c charging apparatus itself and to the ground ter?ﬂmmfm@wmgmus
itsel f. BACKGROUND ART As disclo ; ese Patent Applica

Lai d- Open (kokai) No. 11- 238153,%%?@' Zgg@onventi onal |y beeffR¥Bwn an
-on-vehi cl e automati c chargi ng apparatus which obtains position information
representing position of a vehicle by use of, for exanple) GPS; determ nes

on the basis t i.b ' ' t [ entered a
-char ged areas,; @f\%‘el’t\‘??ﬁgﬂvgwgg g‘%@!&@rﬂnﬂﬁ@eﬁ %EE\%FQ‘?&E@% char ged

area, calculates a charge anount; and subtracts the cal cul ated charge

anount fromthe bal ance of a prepaid card) an IC card, or a like card

(herei nafyepHMICAr it as a "charge card"). An automatic charging system
ehT‘CPe—wm'c,Lh—l‘n'CQ

for av udes such an on-vehicle automatic charging

apparatus is_dephgnedsdit iRGéMor Relfftablora Bollsedichdre iapBulibR bal ance of

his charge card by i nserting arge card 1nto a Card 1ssuling machine

dq i . _ g . q
and then SSiPWnERAREAIES o bBSRHIEL AoMeRE I B1E ARp R mRilnidE Oroun
bove- d . _ . . . |

ﬁaﬁ\égerei(?ﬁg oégltg%rﬁd]gld?%bgEgﬁﬁ%gpég%ﬁgﬁpﬁsﬁmc|h| nem?gpgl sdﬁosed Si ffers

froma MaARe i<Qddtedi&idiBARY ohdhgbiclepidd Hi8GqR ThY Bh-vBtiLIeDe

subtrac card, € nanag e area tannot recelve the charge

whi ch ¢ heaRARRTc Slalsh BBPERLY, 5EGRINE 1R OTHRRICE Ao VENTI ON The

present invention h accon"pél shed 1 n order to cope w

above- desgy i } ; id® q i ntion resides
in a col I&%@ﬁgbcﬁgegﬁggtsré?%utl onﬁ]gya/iﬂtdgﬁndf %Fﬁ‘gﬁ\&gﬁﬁgr@h%ﬁé “includes an
on-vehi cl e automati ¢ chargi ng apparatus nounted on a vehicle and a ground
term nal apparatus di sposed on the ground, and which is adapted to

distri b“tBA@F@GQ%NQIAﬁ‘Ft ed through (by using) the on-vehicle automatic

char gi ng n-vehi cl e automati c chargi ng apparatus incl udes

hol di ng neans fgg dﬁ%@lrﬁé@éﬁéé@%&dgeﬁﬂl{%ﬁbﬂ'Lafi&- PokMi) Ngb! e

recordi ng medi um having a nce recor reon; charge processing neans

for cal cuj pldgaq 53 HEHeIfaERNENtidhaRG RISl %ntggvgﬁméhﬁf@p%ﬁ@e basi s

of position Informtion representing the position e ve r eadi ng

the bal a”&?ar{g?}r?ﬁ%b grﬁt%Wgﬁ%ﬁgpgﬁgﬁg%ﬁﬂn@n?ﬁ(rrﬁél?orﬂg%%ﬂﬁggrylﬁfggésitlon

subtracting e calculate t fromthe witing the

Sub 1 act egh hoRRIE byisd $F)90f BENAIGIGASCLLEIES ShIhbikasid Bftg o mat i on

wite means for witing into the recording nmediumdi stribution 1 nformation

e cor T d N R b S e L AR Sl
term nal #ePGEREISsidutbiARRde! KEViDeARAES the ThERJEY aRla) dalaks 4 he 2
charge amount; and subtracts the calculated charge amount from the
balance of a prepaid card, an IC card, or a like card (hereinafter referred to
as a "charge card").  An automatic charging system for a vehicle which
includes such an on-vehicle automatic charging apparatus is designed in
order to enable a user to increase the balance of his charge card by

inserting the charge card into a card issuing machine (ground terminal

apparatus) placed at an appropriate location on the ground and then placing



1 'wecordi ng nedium and distribution information read-out neans for reading
out the distribution information fromthe recordi ng nedi um held by the

hol di ng nmeans. In the on-vehicle automatic chargi ng apparatus, the charge
processi ng neans reads the bal ance recorded on the recordi ng medi um which
may be’'a prepaid card, an IC card, or a |like card, subtracts fromthe

bal ance a charge anmount cal cul ated on the basis of vehicle position
information to thereby obtain a new bal ance, and wites the new bal ance
into the rn%l‘i’é)di 8 thed atgérther, in the on-vehicle autonmatic charging
apparatus, the distribution information wite neans wites into the
-recording medi URG&idrl e hBBvé HeSEABE RBnVBhESNAISREERIAGSNeE Y SPeci fying
t he charge anount andéé partyvtofevmgill‘rg% a Pee cg?res)%gﬁﬁi ng to the charge
amount s grghiadn fH Hdtlvayded:m b1 & toddtoroaONARK e Edialis@nRg" at us reads
"out the dip}srtrfébu?rli on infor rrat:é{ﬁﬁgwom t%e recoﬂilﬁng rregg umSAs Q result,
the groungyh&kifbng diRRYIGEdIHE S fBnPRlRARagd 6F ANBré£ FoaE) A9 wHidh 4m t he
di stributi Oé]a:i ﬂ?or mlatl on ﬁ%h ﬁsnﬁec@%sﬁ% ?foé spec?fﬁa?lé t“{?e?dtﬁarge

amount a”%h%r@@%odrﬂ Mi5CHe %uf)ﬁﬁcfe‘lf erﬁofP{édé#}ﬂ fie Hﬁa?é@ro@?gé%%@t is to

be distributed. erefore, the ground tferm nal apparatu an distribute the
fee corresppndt Pcdife 1 cRARPR: {mifigdr BAOLI MAihdiNSfedeRRel ve the fee.
In this c?é%le, tﬂ%dlgestiﬁ?gﬁt I?%eﬁ |hn ornarplTaoﬁ pre?erab y WI uges i nformation
that the charge processing neans used in order to cal cul ate the charge
anount. The information that has been required for cal culating the charge

anount refm E@SUW@U@?F@I 'Eﬂlj-l'omcl udes information sufficient to
specify twe'sg’ramrmum—aﬁéﬂfr'pa‘nvto which a fee corresponding to the
h i ; ) ) D eh 3
o ocass ng. meand eppreht HivenishtfaBlo BeEDmR3NER 1 opdertaodd it o 0°

on-vehi c| Qhé‘é‘b%@%é&%&fb%ﬁ%ﬂ%ﬁlérﬁ&a?ﬁ& tive ?éatﬂf%ggﬁﬁhgef‘%rﬁ%ﬁrﬁféﬁf € hew

infornmation as t stribution I nformation, e calcul ation | oad

of . Lhe. aPRgsfltn cARoIRGsAHERde SRIBEAIGRLYeteh forsy SRRId RHAFRRIGGOP UL o

whi ch is connecte plura of ground term nal apparatuses I1n a
conmuni ca 3 (Y ; t 1 Ral s 1 ncl udes
transm ssfagﬁd)ﬁevgﬁy?g}]t%gﬂgﬁlﬁ?{@ﬁa beg)a?ﬁfe%g@r?%ﬁgéear Bpﬁﬁe i E{e?i&m% on

i nformati @Poﬂﬁ&??@ﬁ'ignai EPP%HIBS R Gdéh RS gHSBndBYand Whith digfa At?ﬁe&%ve

confi guratt on, I st utron rnformationTis transmtted to e conputer

di sposed gfistribife Eﬁéﬂseeol%c?é‘d‘Eﬂrﬁhgrﬁrggf\;{@ﬂfg%qtﬁﬁ'ﬁn-%ﬁkfé aufdifatidier ef ore,

t he conputer can disttibute proper e appropriate parties. In

this casechy Pg]@éﬁfﬁwceﬁ% BA- & ﬂtoﬁﬁ?ic%aY%ﬂ&éﬁ%ﬁWl%@ar gi ng

apparatus is abl'y configured to read out from tthe recordi ng medi um
the char ggyd|dihg iBahS forfetfodbly HRIdhFIaM iforriadidciAffatidDWAtabl@d det er m ne

the charge anoint wth reference to the charge I nformation; and the ground

terni nal aeeamglﬁqé_meﬁﬁﬁa\hhgéB&kﬂé@%é@ﬁf&ﬁﬂdﬂé@:ﬁ;@%& B pibtessingans for

witing the charge informatidn into the recording mediumheld by tThe
hol di ng MeABSRs féecAsMatRg Pehargeddmelht {d B&‘c‘rl?%?gé@?&ﬂ% PenierAbHthé he

charge information used ftor detérm ning the charge anount and determ ne the

charge amygais vt pOsitiBhahRIAfatioR fePPesetifthe H&YifiBh o the QBRRIP FRAMAN
operation of reading the charge information fromthe recordi ng nmedi um

temporari |tﬁemﬁd&frbhﬁtr@1%&?dihgfrﬁéﬂﬂfrﬁ fi2ld By'the hoRdiRGgn@and he on-vehicle
automati c charging apparatus, and reading the charge infornmation fromthe

mermory durdypéraefihgthaidafdulafed diftargBaiSurt frof e balafce! afd writingether to the
sane. The charge rnformation is changed frequently, and therefore the

on-vehi cl gubiaered balaHtariftd theaRdrdngsmBHRIM PanE distABufion iiffeARRAtiéR t he
charge information by use of some nedium Wen the above-descri bed

confi gur atyr@e meaRsHOOWALNg i theaeasrding MhediuhPBistAbutith Mienhagshto the
on-vehicl e automati c charging apparatus by neans of the recording nmedi um

I'n addi ti qfhicMid hebBEsAYTE sPEsiIffihg te eRAFdE HFfSUrRAndSa RaftydoUfisichaISt
cause the recording mediumto be held by the ground term nal apparatus in

order to qbéofrdspenality @Ftheéurgatabunt BRaoBOHREib gt NAtheagRAIRE Us can
obtain the distribution information during such operation. Further, in this

case, the taFfinag apparatdalinélngas HoWfing neéenafonreniVabhe holBhgfise changi ng
means for changi ng the bal ance of the recordi ng nedi um hel d by the hol di ng

neans.
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Si‘gce this configuration requires the user to cause the recording nediumto
be held by the ground term nal apparatus in order to increase the bal ance
of the recording nmedium the ground term nal apparatus can obtain the
distribution information during such operation. O her features of the
present invention resides in the on-vehicle automatic chargi ng apparatus
and the ground term nal apparatus which constitute the above-descri bed
system Wile referring to the drawings, there will be described one

embod: mentoralibemeellichid dAbafof i obinalibh *Badle afibASE RS ey St om for

a vehicle) according t e present invention, I's adapted t

“appar at us O IFERRRIRRAG G Yo PR R R B eI R B8 0 ot v
Vi ew sho%awi,t,@%&mg_r ety of a collected-charge distribution system
"according to the present invention. . FIG 2 is a block diagram show ng the

configuration o[)r] f)ﬁo@-ﬂreﬁ?d?é (‘alu?o,ﬁgﬁermhgﬁgg%ﬁragm?ﬂp@h?éﬁ?es hown in FIG

1. FIG 3 is a i agram show ng t 'guration o card issuing

machi ne sE%ésfhgfh@anﬂs- reghgythtérgg?% té&%tiﬁé&tonsﬂﬁ%"\@e%r&nghﬁéaﬁn?er m ssi on

routi ne (program™ execute e on-vehicle abltonmatic charging

appar at us wﬂi&%ﬂqd&b{ brepaidtard, an 1© é%@,?‘ﬁ?@%céﬁb‘?%ﬁﬂaﬁté:ﬁﬁﬁgﬁee

processi ng routi progfam executed the on-vehic

aut onat | ChaRACR 4enaRRAaRICLM SRR dH e BasiE!dPvehidi posftighr am used for
ﬂog 'fcbz)?: ? (o} Ié—l p? I

describing a mnet specifying a charged area. s a flowhart

Zﬂgml”?naﬁfg%éﬁén @SB PotXRCA heW BYiahBE, ARy whitek e FRWDARRIENY Machi ne
into the recording medium. Further, in the on-vehicle automatic charging
apparatus, the distribution information write means writes into the recording
medium distribution information which is necessary for specifying the charge
amount and a party to which a fee corresponding to the charge amount is to
be distributed. Meanwhile, the ground terminal apparatus reads out the
distribution information from the recording medium. As a result, the ground
terminal apparatus can obtain, via the recording medium, the distribution
information which is necessary for specifying the charge amount and a party
to which a fee corresponding to the charge amount is to be distributed.
Therefore, the ground terminal apparatus can distribute the fee
corresponding to the charge amount to a party who must receive the fee.

In this case, the distribution information preferably includes
information that the charge processing means used in order to calculate the
charge amount.

The information that has been required for calculating the charge
amount refers to information which includes information sufficient to specify

the charge amount and a party to which a fee corresponding to the charge

amount is to be distributed and which has been used by the charge



FHG 8 is a flowhart show ng anot her routine (progran) executed by the CPU
of the card issuing machine shown in FIG 3. FIG 9 is a flowhart show ng
a routine (program} executed by the center conputer shown in FIG 1. FIG
10 is a flowhart show ng another routine (progran) executed by the center
conputer shown in FIG 1. FIG 11 is a flowhart show ng a charge

i nformati on update routine (progran) executed by the CPU of the on-vehicle
automati c charging apparatus shown in FIG 1. 6 BEST MODE FOR CARRYI NG

T I |PYERELEN fibtns.! B9 i b UBlovildutor RN dhridifafioH, the

confi gur on o e distribution systemrtor a vehicle
- di i ; . _vehi of

A cor o o Rehlbfe BUERAAG LAR]HS pallibe LS RANRA TP BalE L ¢! o
machi nes o BaghrPhs Y Bi}:tl‘iﬁulgt%ri ﬁfg?ﬁﬂ%ﬁm@é}b&&m&%é?ﬁcdlé’ﬁ&% g4y 6F- 9.,

- gas station or a convenil ence round and serves as a gr ound

term nal %ﬁr'&lﬁis &ars BB RHuEQgPUt er 30 connect ed to the card issuing

machi nes % I'm a contuni cat aBFe manner; and conputers 40 of a plurality of
t J i t t

R T A T

30 in a conmunicata nner . own | e on-ve

n . . . " . -

char 1 o0 FBRAG Y Brchd, el dpfRRISEKi o o8 hah AR i, afbe

. / out . _ : ; _ .

bus.  The St} B QRIS ritindd AcEArBl oS IRARELE tralens R, ARaheTr 1§ °
which Wil ; . . . : ¢ th
10 o1, haREniag 14 RS chBieiher R iR WRGRIGh ML sde g on of he
apparatu e%%rdiﬁ %?&i’ﬁ jwave conmuni cation apparatus 13, a display apparatus
14, a soun appgra us 15, an external nenory 16, and a read/wite apparatus

17, which are GpORGIE: i SK5.d BBRRAAUNBH! LRSS aGHED @ manner

so as to be able to exchange signal m croconput e GPS
t ' t : LYo [ ls f
2BRaT 3 U d R Sl PSSR, YoPek ol ESELANMATED 51 anal o from
o J ¢ . . _ . |
SheCh e BBt SR LU gD Br SR ALl B 5 97

sec). S“%ﬁtiﬁfﬁd’thé{ﬁqrﬁﬁﬁa?@??étws 12 transmts to the m croconputer 11

data (vehicle positio or ma ‘representing the thus-specified vehicle

posi ti on. ~ Not al i e THb Shar@O BA4ERing nilr¥ & Asbriehfiigl t ude x and

| atitude vy.
automatic charging apparatus is preferably configured to read out from the

-

recording medium the charge information used for determining the charge
amount and determine the charge amount with reference to the charge
information; and the ground terminal apparatus preferably includes charge
information write means for writing the charge information into the recording
medium held by the holding means. The expression "read out from the
recording medium the charge information used for determining the charge
amount and determine the charge amount with reference to the charge
information" encompasses an operation of reading the charge information
from the recording medium, temporarily storing the charge information in the
memory of the on-vehicle automatic charging apparatus, and reading the

charge information from the memory during calculation of the charge



THe conmuni cati on apparatus 13 is connected to an antenna 13a for ground
waves and adapted to receive radio signals fromthe center conputer 30
shown in . FIG 1. The display apparatus 14 includes an unillustrated display
and is adapted to display necessary information in accordance with an
instruction signal fromthe mcroconputer 11. The sound apparatus 15 is
connected to a speaker 15a and is adapted to generate necessary sound in
accordance with an instruction fromthe mcroconputer 11. The external

menory 16 ghso TR @T86r & rateP®y thedsgkedrive, MO, etc. and is adapted to
supply necessary information (data, program etc.) to the mcroconputer 11

-and stores neceggarondrgh HifiRinatBniis chEAREHIRGTISHHNN A8 therdbHeiieon [T om the
CPU 11 a. The read/wife apparatus 17 | ncludes card hol ding neans 17a for

removabl y ohojéHiee futBRRRR chatgir dfparatds et Heeealisedlo rdtdghizdtHener ei n,

"whi ch serves as a recording nédiumfromwhich information can be read and

into whi C'&hhfﬁé’fﬁ?@ﬁﬁﬁﬁbﬁ%? U2 8F 4drhB8medilinfCCWKEH Bfe ¥bblle destfibed! ons from
the m croconputer 11, the'read/wite apparatus 17 reads necessary

i nf or mat i @BnfigufdtionSishprRyed! tHePEREgeGRforiM4Br &4n b@jﬂb(/l%fédl%ethéi d card 18
and wites necCessary inforfmation 1ntd the prepaid card 18. As shown in FIG
3, the cagf.y ' SRt i j f 'mg%mggi 21.
The m cro?gn\ry)ﬂ?gpren%{t I nc‘dl]ﬂ]e%gy %ﬂtﬁ‘%?‘ga@ g%@]%/log{h%,r&RAM C, gfrﬁl]d an

| nput/ out pyiadgftich, WiifthelabloveribSErifé$ coRfigaEtRdA, Yride Q%@eﬁﬁﬂb‘?%ﬁg%bg a

bus. The CPU 21 a executes a program (routine) stored in the ROM

whi ch wi | kh@Pedbitafiid ARAIUM 18 be MBI l% tfd GRodritftetfiRalSdgpatatus mnsrdepn of the

RAM 21 c¢. The card 7 ssui ng machi ne I nCl udes a card I'ssuance operation

section 23, opfaifth8 chakgdMfBFvaticn, fHadgrduraniErird dppar&iuscelr oBthin The card
i ssuance operation section 22 includes a hol ding section (holding neans)

22a for ren@yrsitibution HiBematien RILERY ichedserbPiont t ached thereto or inserted

therein; an operation swtch sectidn 22b to be operated by a user; a noney

pl acement openi pgrihés; indhisCeadaMthb YreGRé it@ﬁni%%ﬁa&ﬁérdt@@fﬁr@férﬂﬁwesSa_ry
i nformation, such as bal ance and charge record (Wnhich will be described

later) freneitdgs barficecchaidiRg ntbA for khatigthd e BRIncBDITRE ¥8ESIdIN

information into the prepaid Tard 18; and & card I ssuance section 22e for

i ssui ng amediuRPhEid 5 tHd'RERing Rfeaprer ation switch section 22b and the
read/ wite section 22d are connected to the input/output interface 21 d in

such a manner agifgs fifis @BhAghRtBRCRALEsIhENReF tHichhiskIRe ThEsrmRgPUt er 21,

The external nmenory 23 is conposed of a hard disk drive, MO etc. which is

connect ed fhédilifftd BEWel@BYRRE dratRd t@efindllagparatQs e brdst teNAdIcasexpBange of
signals with the mcroconputer 21, and is adapted to supply necessary

i nformati @!&Ia{rﬂﬁ@ﬁt_h@rt@ﬁ:b?dihg%édilm’i,QhEQOU'hGFtéﬁﬁﬁﬁ#b@ba?étu@@ﬁnsé&éﬁﬁ
necessary information in accordance with an instruction fromthe CPU 21 a.

The comuihé didtAPution ffofmation Yusingnidhesbératiohe | nput/out put interface 21
d of the mcroconputer 21 and the center conputer 30 in order to enable

communi cati on WQOtRef featltey 6CH enEihvanfioheskriatiarthe Ovélsele30. s
Next, operation of the coll ected-charge distribution system having the

ab_OVG-deS%h&&ﬁdtié@hbi%Hg%d@%Wé and thel graUndRYmindlRdgpdtatdy whichhe case in
which a prepaid card 18 having a sufficrent balance and not having expired

I s insert egdnktifude the apave-deecfibed syeesth. 17a of the read/wite apparatus 17.
Notably, it is assumed that the on-vehicle automatic charging apparatus 10

is not in an angyRile®tsfeRing to then@rdwifgd ltherefwill e descrididchfe aut omati c
chargi ng apparatus 10 repeatedly executes the charge perm ssion routine
shown i n Entbodinryiof thé BBiléctetasiRirge Misteibubonisydterh (bhm?i@d; spstemn for
Accordi ngly, when a predeterm ned timng has been reached, the CPU 11 a

starts the vdtdciey apeording tothe pradem ihvanticH, avhidRGs bdaptsd to distriutbavi ng
proceeded to step 405, the CPU 11 a determ nes whether the prepaid card 18

has been ichagjé=dollgtted byaheasrivehiclt agtomatic cAdming apparatasd/ wite
apparatus 17. In this case, since the prepaid card 18 has been inserted
into the card hol ding neans 17a, the result of the determination in step
405 becones "Yes," and the CPU 11 a proceeds to step 410 so as to determ ne
whet her t IBRIBFSPESTRIPHON ORTIHE DRAWINGS d. The prepaid card 18 is
determined to be valid when a sufficiently large bal ance remains and a
valid term has not yet expired.
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In thi's case, since the prepaid card 18 is valid, the result of the

determ nation in step 410 becones "Yes," and the CPU 11 a proceeds to step
415 so as to performself diagnosis by checking, for exanple, whether the
RAM 11 c¢ functions properly and whet her conmunication |ines connected to
the GPS apparatus 12, the ground-wave communi cati on apparatus 13, etc. have
been broken. Subsequently, the CPU 11 a proceeds to step 420 so as to
determ ne whether the result of the self 10 di agnosi s perforned in step

415 indicates that 1tibgy 86‘!16’(—?& & Ged KB rgqh@t@{tgé fiﬁpar atus 10 is

normal . In this case, since e on-vehic aut omat | c argi ng apparatus 10
- 1s normal Yes," and
o S bR e iy, o

“1." The Tl ag 'ﬁ U%qg atglo%ﬁrdib@a‘?ﬁrsﬁeﬂe\lﬁ@ﬂf‘%%n ‘ﬂSnFHfQﬁS%iﬂ {éhipeen 1ts

-value is "1 " proh| it perYormanc rge processing when its

val ue is alﬁomaﬁeq{?/ﬁqgﬁptée‘yp%rgg(% %ﬁ’ca“}ﬁﬁgr qceeds to step 495 and ends the

present routine has not yet been inserted into

the card ho' di rPSI ﬁgs“c%%%f deErarn?%Bglsr?gﬁ tﬁé‘EoHﬁ%@’gﬁbH%ftﬂ@ capgstep 405

beconmes " No, 1 a”procee 0 step SO as to set the val ue

of a flag\sl\{wﬁa Qchlﬁa%hbug{‘mtplét‘?p 495 so as to end the present routine.

Furt her e insert prepaid card 18 is not valid, the result of the

determ nation igjaSiheg éﬂ@w@ﬁ&ﬁrgﬁ%wdfﬁa] clfHH edﬁffm@éﬂo o@tuﬁ’é ?;ﬁr%‘i;‘i’ém 0 step

435 so as to warn a user, via the at us and t'he “sou

apparatu r [ "t he
card is %&&?P@W@%?ﬂﬂgﬁﬂ‘é‘,°“gn@"'é%é‘f§9" A AT ST shaRh, 2o% o
set the vglgyge qf the flag F to "0" and then to step 495 so as to end the
present routine. Wien the on-vehicle automatic charging apparatus 10 is in

an anomal ous Sgﬁ fn&@?fléﬁéHéﬂ shlowifl & ﬁg@gﬁg@?ﬁhbgﬁﬁﬁ%&%&@ﬁx OfTes

"No," and the 1 a proceeds to ste ue’of the
flag F t In the
above- deatir bt %‘”ﬁ&?ﬁﬁ%r@ﬁ?r?ZttGgPﬁ‘i@eb'ﬁe'teﬁ%“tPf’"ﬁ%ﬁ Bir] Spsetaye ShoRf:

charge prigGgggsiyng wi Il be described. The CPU 11 a m repeatedly execut es

t he charge proce53|ng routine (serving as charge processing means) shown in
FIG 5 every t r M NESH RS ngly, when
a predeterm ne |%|§gaeﬂ%??%ee% regﬁhde ”%Lng égﬁleﬁ %gr%g? ﬁ%ﬁﬁﬁhéﬁ char ge

pr ocessi r}%ﬁr@% p@afrom step 500 thereof After having proceeded to step
505) the det ermi nes whether the value of the flag Fis "1." Wen

t he val ue of t f and when
t he xal 3e of tme ng {flb@ch%ﬂ shtokhﬁn%oﬂm@ (EF%@:&(%% rugé:fpftﬁg step 595
SO as tO@pg 6f"tﬁeFUa‘?§ U|ﬁ§%éaﬁne§hﬁwmrﬂﬁ ien the value of the flag F

becones as a resu execufion of the charge perm ssion routine,

whi ch has been F‘iés‘Brl‘stéego%ﬁgnrs‘ﬁfo%@g%ﬁohgenr J'oﬁtlné égwilhﬁséﬂécu?éd bye

determination in step 505 becones proceeds'to step

510 0 agnbEPYiHitfie kA din@mddting SRbWein(FEghliz! e position informtion)
fromthe GPS apparatus 12 sequently, the CPU 11 a proceeds to step 515

and det erm nes AGPHES U HoRERAr SPOWING B rRILBRL ( 'pPo%}‘éal ne)ﬁ;'%%té’@B Ghg 1S

present, fromthe present position information from S 12 and

i nf or mat i AhtdPESRAPLUIErYHENA RPFIGM rel ation to longitude x and |atitude y
which is stored 1h the external nmenory 16 and used for specifying each

area. As shown Fig, KbGs rloReRart 3hewing aﬂ@ih&q@uhﬁe%%@aﬁﬁ ekl i ty of

points, each specified by longitude X and latitude 'y or "exanple, area A

is defi nqﬁmé 5@“5,- b6t eNshowd ih PG 91 | owi ng val ues of |ongitude x and
latitude y: (x1, yl), (x2, y2), (x3, y3), and (x4, y4). Next, after having

proceeded to stgg. §30s éﬂwgﬁéh%howﬁgtaeéﬁar 8Snidaidieh UtBITeaaRG area in

which the vehicle is present differs romt e area Iin which the vehicle was

present VBesyrahf) dXeRbtsd bS/QHé ICPUW$Ethé DT vaNsitlera iR dtkeeharighty 550, whi ch
will be described later).

apparatus shown in FIG 1.



Wien the vehicle has entered a new charged area as a result of traveling,
the result of the determnation in step 520 becones "Yes," and the CPU 11 a
proceeds to step 525. In step 525, the CPU 11 a perforns entry charge
processing on the basis of the fact that the vehicle has entered the new
area. ' Specifically, the on-vehicle automati c charging apparatus 10 stores
In the external nmenory 16 entry charge information shown in Table 1. The
entry charge information includes a charge anmount for each of conbi nations

of 1 nfor ”Eg'gpMésﬁsr:owék\wﬁvm@@gg#en&gmﬂmZon& and vehicle type
(size; e.T. : ] : : determ nes a charge
-amount with ref FIG”?‘?sthdﬁbfegesp tl%lr\fi@\ﬁ%‘ﬁ'a% mé’ehhﬁ‘e baﬁﬁgmftibﬁrbf'at ems at the

present time and the corr ndi ng charge ormati on, Subtracts the

t hus-det eEB]'Iﬁde rg€ ﬁfﬁﬁﬂiioﬁrsgg}érﬁ%lbé'\é fcte Fa%égrd?ﬁ% tc‘% Elyvérgg'{;erﬂr epai d

card 18 to thereby obtain a new ance, and wites t nce into

t he prepaj i 18hel. i i : : 07: 0007: 00 -
005 0006, ogﬂle‘?\?%oo?} heog%tﬁnﬂln':emdﬁsegn dherehicle &rBmaticidiargihg

apparatus 10 mounted on each vehicle; card issuing machines 20 each of
which is disposed at an appropriate location (e.g., a gas station or a
convenience store) on the ground and serves as a ground terminal
apparatus; a center computer 30 connected to the card issuing machines 20
in a communicatable manner; and computers 40 of a plurality of
management companies (managers) which are connected to the center
computer 30 in a communicatable manner.

As shown in FIG. 2, the on-vehicle automatic charging apparatus 10
is mainly composed of a microcomputer 11. The microcomputer 11
includes a CPU 11a, ROM 11b, RAM 11¢, and an input/output interface 11d,
which are connected with one another via a bus. The CPU 11a executes a
program (routine) stored in the ROM 11b, which will be described later,
while using the data storage function of the RAM 11c.

The on-vehicle automatic charging apparatus 10 includes a GPS
apparatus 12, a ground-wave communication apparatus 13, a display
apparatus 14, a sound apparatus 15, an external memory 16, and a
read/write apparatus 17, which are connected to the input/output interface
11d in such a manner so as to be able to exchange signals with the
microcomputer 11,

The GPS apparatus 12 is connected to an antenna 12a for receiving
GPS signals from GPS satellites 51, 52, and 53 shown in FIG. 1. The GPS

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



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

enLar ge200 en400 en200 en200 enEntered areaTine zone T al9:00 - 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,
the CPU 11 a proceeds to step 530 so as to stores a charge record. As shown
in Table 2, the charge record includes date and 13 time (unit: sec) at
which an entry fee is charged, vehicle position information (latitude,

'O”Qit“de%igrfa%% défé‘?’ ei@é&h?@ﬁapﬁ%}l’nﬁe{ﬁéé étﬁe&é‘t‘e?n‘niﬁ’éﬂrﬂ@ﬁ%lé hat the

vehi cl e has travel ed continuous he sarre area, area, charge type,
o VonsClEplePSet) o SibsdR, 1AWEd poBlphus s bR AIESC ]
e it ey B TSI e G e o g o 1
MDH M nSegfiaskpbfled VaRidIE FRBRMIN. | MWoladly, tHES/eMidE Gosition 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 radio signals from the center
computer 30 shown in FIG. 1. 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 to a speaker 15a and is adapted to
generate necessary sound in accordance with an instruction from the
microcomputer 11.
The external memory 16 is composed of a hard disk drive, MO, etc.
and is adapted to supply necessary information (data, program, etc.) to the
microcomputer 11 and stores necessary information in accordance with an
instruction from the CPU 11a. The read/write apparatus 17 includes card
holding means 17a for removably holding a prepaid card 18 attached thereto
or inserted therein, which serves as a recording medium from which
information can be read and into which information can be written. In
accordance with instructions from the microcomputer 11, the read/write
apparatus 17 reads necessary information, such as balance information,
from the inserted prepaid card 18 and writes necessary information into the
prepaid card 18.
As shown in FIG. 3, the card issuing machine 20 is mainly

composed of a microcomputer 21. The microcomputer 21 includes a CPU
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medi um

described later) from the inserted prepaid card 18 and for writing necessary
information into the prepaid card 18; and a card issuance section 22e for
issuing a new card. Of these, the operation switch section 22b and the
read/write section 22d are connected to the input/output interface 21d in
such a manner as to be able to exchange signals with the microcomputer
21.

The external memory 23 is composed of a hard disk drive, MO, etc.
which is connected to the input/output interface 21d in order to enable
exchange of signals with the microcomputer 21, and is adapted to supply
necessary information (data, program, etc.) to the microcomputer 21 and
stores necessary information in accordance with an instruction from the
CPU 21a. The communication circuit 24 is connected to the input/output
interface 21d of the microcomputer 21 and the center computer 30 in order
to enable communication with the microcomputer 21 and the center

computer 30.



conpact). The CPU 11 a determ nes a charge anmount with reference to data
corresponding to the information itens at the present tine and the
correspondi ng informati on for unit-distant charge, subtracts the

t hus- det erm ned charge anount fromthe bal ance read out fromthe prepaid
card 18 to thereby obtain a new bal ance, and wites the new bal ance into
the prepaid card 18. Table 3 Information itenContents of informationCharged
ar eaArea AlLar geMedi unSmal | Charge/ 0.5 knFirst 0.5After 0.5First 0.5After

yen150 yeno7. 00 CXOEROAII of HE CBlER e a0 R AN SEE R U o0
-Yeni: 00, el 800 aR o008 cARfioURRRRANIAN ABsKAIIA GBI RoKPIRc4En 19: 00, -

07: 00 Subsequent proceeds to 0 as to store a 15

h ; i i t 550.
har e, eGeifiiFa phobdl 87 adhiR SHhcidTba i BRETRRaI *L P
Wi thin th%xﬁﬁ?@ i%?%?ﬁ'%ﬁ Jhﬁ?tﬁé ﬁr@ﬁolﬁ?ﬁ?ﬁég@%égfsa Bf‘&@%‘(ﬁm?éc“ bed step

535, the res eterm nati on econes and the CPU

11 a proc i t ot ; . -QE;% ores the
pr eseﬁt arsggér e?%?% nelg(_n%#ﬂ{?Hgég%sg\y@%%ggtﬁﬁgfi?%| 1 L,J‘tj"é@atzé pr e\S/i ous area
to be useﬁgégiggghﬁg}ﬁhhq@ i%fr?éghﬁ diEXhomalBus §atk Proceeds to step 595 so as

to ends t routi ne. this manner, the charge processing is
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the step 705, et er m nes et her ormat i on has been

recei ved ﬁﬂ%ﬁi ) i ; b be descri bed
| at er, thééf:a;'r]léllg?]iorrpu Sef%HkgbggﬁﬁfgﬁgmﬂéﬁP?gggm?%%b%ev\est char ge
i nformati hey Jcar g 4 \ } i FI G
10) . Ther SPSrRESIHEST fd B CRU Thatrbeeels 6 sferd 1?30 Jo 10 Bftdiffe ' oo
fromthe hRuRr haTRNEREd Hephidccdrastd s lid neTreprphinaaiang e step 705
beconmes "Yes," and the CPU 21 a proceeds to step 710 so as to update the

char ge i nhetdtRiined 16 be"Rflid WhéA% ﬁﬁﬁ‘i@fe’ﬂﬁl?ﬁ@@ﬁéﬂ,aﬁ%e%gﬁ?ﬁs aAbic V&Rl ng

machi ne 20 on the basis of the received rmati on and store the updated

chargeirﬂéﬁmﬁggq@tggtbgﬁkgd;ernal menory 23. Subsequently, the CPU 21 a
proceeds to step 79 ends the present routine. \Wien the newest charge

| nformati on hasidis ¥85e DGRBS tha R4Sl WIS ifict o6 RésPBPItieer 30, the

result of the determnation in step 70 econes " and the CPU 21 a

proceeds diferfiihatidrirbsep 49 baBenfRads dd1eaRd t;RETPY AU prdcebls i S way,
the charge information stored in the card i1ssuing machine 20 is updated to

the neweststérglﬁps BBLAOM pEMbIMYelf dilgnésly b%/lct?ec%lzg{fg %&ﬁg@]@,%ﬁéim of the

routi ne of G 8 fromstep 800 thereof at” a pre timng. After

havi ng pr geerdgd 14@ faheflosdpropetly S whetRelgbmiimggtioWghésr the prepaid
card 18 has been inserted into the holding section 22a of the card issuing

machi ne 2@onNB&Bdit68nh8'GPS! dhperhtlisl B2 'ihe HOBRdIWARS cBmbfieafiby 21 a
proceeds to step 810. Wien the prepaid card 18 has not yet been inserted,

the CPU 23n8ap{tas 98Jetd. halePe&? Brakeh.eNdabsEGuaNRE e CPRUNiRe. Further,
the CPU 21 a determnes in step 810 whet her noney "has been placed in the

money pl a?msqaegtbamzﬁgo a¥hericieinine wheiReIhe ras@tl of tHesélPU 21 a
proceeds to step 820. Wien noney has not yet been placed, the CPU 21 a
proceeds to step 815 so as to eject the inserted prepaid card 18 and then
proceeds to step 895 so as to end the R{esent routine. 17



The description will be continued on the assunption that the prepaid card
18 has been inserted into the hol ding section 22a and noney has been pl aced
in the noney placenent opening 22c. Since the result of the determ nation
in step 805 and the result of the determ nation in step 810 both becone
"Yes," the CPU 21 a proceeds to step 820 and wites into the prepaid card
18 the newest charge information (i.e., the charge information updated in

t he above-described step 710) stored in the external nmenory 23.

SUbseque”Hia)ngtsEep&?&rRéd n Bfét%@?ﬂ%di@a@sethagﬁ% 8A-vshidle dRgmatiee

above-described charge record (see Table 2) fromthe prepaid card 18 and

-stores thghé,?\ql9 gbgé@ugqm%%drm&he external nenory 23. Notably, step 825
constitutes distribution information read-out neans for reading the

_distribution infroHiBEh88, $iRBETRE onFsHielh édtamétié%rpérgn@ Q%?@rra%%% is
Subsequently, the CPU 21 a proceeds to step 830 and fransmts the charge

record stgpfiflal, thé ?@s@%bﬁfﬂ@&ef@?ﬁ?ﬁé‘ticﬁ?’iﬁ Step Y2 BBEGM eSOV Candthe ThUs,

the center conputer 30 becones able to Identify the tine at which a fee has

been char gedqy 1‘19§br866gdé hfb W phz% I% d$h E&Z{h@e\%ué A Fifgeyiype of the

fee (charge type), and the type (large, medium conpact) of a vehicle to

Whi ch t heTheqiaips (Rt eiT R herRiAnaRLY of HrGIRICARIAG wHeRISFA e ves as

transm ssion neans for transmtting the distr tion intornmation to the

center COI@Ht"%nd?SFOH}ﬁi(BerfbhﬂaﬁE’U otihé cﬂ"a&fé‘ﬁ?&é&irﬁq fPeRdBs valudgst o erase

the charge record stored Iin the prepaird card 18 and Then proceeds to step
840 so as»d o v&iksadUilyt Bfe BFPAHE fiBtledSlo 3f?405 U RdiSthe t he amount
obt ai ned t rougllj‘l adddi ti gh of the pl aﬁged noney tﬂﬂe\gbal ance stored in the
pr epai d CEFége}ﬁ.rom_equently, the CPU 21 a ejects the prepaid card 18 from
t he hol di hg section 22a (issues an updated prepaid card). As described
above, 1s  stewrdp sodidicard B8l S F\F\ﬁ {dHi - éae ng the
bal ance of the prepa;l galp(?ll& By rreansoo ?:ﬂée aﬁ\?g@ge@?m?]ed pr ocessi ng,
updat e of hhidng hfdiRs 174 AEREsAR Afthé MRterRRaLEN GRsEbp-805 eddpEsSi on of

t he charge rec%rd stor ed'ot“:hn the pr epa!a% carg 1'@ tosﬁ% center conmputer 30,
and updat eygft AetHeAEPLF $181prbbedy RPSY o 13 R/ So1aRE VaRhd hadadext .
operation of the center com%ter 30 queﬁﬁgeﬁdgscrt?be(} W th referer?cd:eto

FIGS. 9 apdok@ ahliGhef t81qup 405 S3'hs 16 eheth@! pﬁ‘eﬁbﬁtﬁdd’i&eﬁo Flignéespective

managenment conpani es the charges collected by the card 1Issuing nmachi ne 20.

FI G 10 SHAh thefiRLHAE prepalti e e i st Valle, ARYRELICORgGe | nfor mati on to

the card 1ssuing nmachin The center conmputer 30 perfornms these routines

every ti MBeforRifaRdeHTs1pM P& beednids '*thTeaﬁHQHé@PUSEII%C' fdceldshto dtBg center

conputer 30 starts the processing of the routine of 9 fromstep 900

thereof ahag oy L1683 ath ASGkdr N the &8Pl Apadiud P4 BnARth8XoiRy as to
determ ne whether charge record information transmtted fromthe card

i ssui ng magpaRAULA5NBG VARBS Fﬁﬁﬁ‘di\’lg% wiheiRgiMBsSATE ARIIERRRY thatMiHy mati on
has been received, the result of the determnation in step 905 becones

"Yes, " angdafdi@ ipfalid" OipsEdiently, RO CFRIS 1hDrobe8d91P st 1450 Isheas inr ge

record information has not yet been received, the center conputer 30
proceeds &gt gecPaldDfiRe HagiP t6&NG" ARG tEI 86 Biey 895 isdeas teERd thée
description will be continued on the assunption that the card issuing

machi ne 2grdsemttroaiivéni tted the charge record to the center conputer 30 upon
execution of the above-described step 830. In this case,

When the on-vehicle automatic charging apparatus 10 is in an

anomalous state, the result of the determination in step 420 becomes "No,"
and the CPU 11a proceeds to step 430 so as to set the value of the flag F to
"0" and then to step 495 so as to end the present routine. In the
above-described manner, the value of the flag F is set to "0" or "1."

Next, charge processing will be described. The CPU 11a
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the result of the determnation in step 905 becones "Yes," and the center
19 conputer 30 proceeds to step 910 so as to calculate, on the basis of
t he recei.ved charge record, anmounts to be distributed to the nmanagenent
conpani es whi ch manage the respective charged areas. In an exanple case in
which*the areas A, B, C, etc. are under managenent of the nmanagenent
conpanies A, B, C etc., respectively, the totals of fees charged in each
area serves as a distribution amount for the nanagenent conpany of the

area. Subgg HiWexé&ﬁeE?ﬁé%ﬁan%PI'ﬂ ss m@ﬁ'%e@%ﬁi@gfége aa?ég in order to

perform di stribution processing Istriputing u

- di stri but ippge h%ér%gtéﬁgmﬁpfﬁpﬁl@ré Sggrmﬂeraeﬁpe‘%fétéﬁﬁmﬁ? ?

conpani es, and then procCeeds to step so as to en routi ne.
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noni t or whet her an operat or 0 r transm ed charge
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center conputer e operator inputs an rnstruction for transmtting the

updat ed iAot {HeAgF 810 F VAR BT FIS £ nblepues t of

t he determ nati on |n£§t ep 1005 becones e center conputer 30

proceeds h)?oéééﬂ% fog%t%gsé’l é}%ﬁ@wh%ﬁ’lﬁ&i\/gxlﬁé‘ﬁf H@ﬁ%ﬁ?hlﬁggﬁ'g@_é gf:?f fp4 1 on

(newest charge 1 n tron) to the card 1ssulng ubsequent |y,

N step 10}GeoddieafiEdilo SREPSIS LI BIWIN HIEpRIEHRRbUAIRYL T ne. I n the

above- des manner-, newest charge | rmation Is transmtted to the

card issuing maghieRsrofd, wﬁ@ﬁ.tﬁé‘%aﬁ]@éﬂﬁ# ﬁ%’g@é&d?ﬂe ."i'h%ﬁ al iieuftgypai d card

18 i s updated when the card issuing nmachi ne” 20 execut es e above-descri bed

steps 710 3B6ufigd of #tb chéﬁ%p%ﬁh%s RAiHe Wﬁcf?ﬂﬁé%teieﬂmgcrfb@ﬂ WiRvehi cle

aut omati ¢ chargi ng appar t the tine the charge information wthin

the brepargherdhch I8FIGhL Sihe RSURSRTNURIALAfinGlohIR A99 ¥Bsdshasd manner.
is stored in the on-vehicle automatic chargi ng appar at us 10. escription
ill be st i éqq t R Aavi th
\rllmewest ei ﬁfgﬁﬁ’gﬁ’@{]ﬂﬁ?tp?ﬁﬁ?iﬁ’gé%ﬁ‘{ 0 %ljépb%@ngfjnsero '?oe@afrﬂ‘t)é&{lﬁg\qggﬁ%l nS

means 17ayehitfe ﬁéésiéigargoégﬁoﬁ ﬂﬁoﬂﬂ?ﬁ?@éﬁbﬁi ﬂ%ﬁﬁé?gﬁmﬁgﬁ Bg apparatus 10

repeat edly exec arge I n tron u utine shown in FIG 11

fromstep 1100 sn%xégbgﬁg,(,%ercgﬁetﬁ@gﬁ%&%rﬂg%ilgafsﬁ d eflitfiRes 30 | D

step 1105, determ ne her e pr car has been 1 nser into

the hol di Bgﬁéﬁﬁrhsre Z(%B?}g{%c%&@t)(fﬁ%icﬁ&ﬁ‘@%ﬁ#&% I%V&Flé%%gt GRS the has been

inserted, 'the resu ermnation 1n step ‘becones "Yes," and

the CPU 1brésém3§§‘h% Frﬁoﬁhﬁﬁoﬁ%ﬂafhih@d(ffcﬁﬁrGlﬁgi%eéﬁﬂ W@f&?m%(ﬂﬁmg ed he charge

i nformati on sto In the external nenory 16 ers fromthe ar ge

i nformati ﬂﬁoﬁhaﬁs@) imrélﬁtgorgf(fﬁiggu%waﬁg-Iatitﬂgbw Whmﬁ@stééé@gmctﬁae charge

information stored int I menory 16 differs fromt arge

i nformati aRterhal Aénéry! {6 aRt AR/IdKoF 3 @cﬁ@?gtéh%hr&%‘éﬂ.t RS showndgtmaEM nat i on

in step 1110 becones "Yes," and the U a proceeds to step 1115 in order

to deter rrbn@ateh%trEQrishaﬂnewﬁﬂehﬁwr@ﬂhg@nyyr t%f‘eh@ﬁspb'éﬁi%id%fard 18

is newer than the charge | nfdérnmation stor he external nenory 16. In

this caselorgifiie X BAdAAMUER }." PEFBLARDIES (RBEA i@déﬁﬁed’P?ﬁgnggﬁﬂQ 18 is

newer than tthe charge Information stored in the externa 16, the

resul t of habmgi®leSolloiiid Palues otlERgiIde x PRIt §Six1 yﬂgt(kb,eyésF’U 11 a

proceeds to step 1120 in order to update the charge’info lon"stored in
the extermpd yBnapY (48, @), the basis of the charge information stored in 21
the prepaid card 18, stores the updated charge information into the

external nmemoryNbRt, et Rd\Vifg Rrosaadid tPsiipP2d, ke GPUaH1 4 Befiiithihés Present
routi ne. When the prepaid card 18 has not been inserted, when the charge
whether the present area in which the vehicle is present differs from the
area in which the vehicle was present when the present routine was last

performed (see step 550, which will be described later).
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information stored in the external nmenory 16 is the sane as that stored in
the prepaid card 18, or when the charge information stored in the prepaid
card 18 i.s not newer than that stored in the external nenory 16, the result
of the determination in step 1105, 1110, or 1115 beconmes "No," and the CPU
11 a proceeds to step 1195 so as to end the present routine. In the
above-descri bed manner, update of the charge information of the on-vehicle
automati c charging apparatus 10 is acconplished. As descri bed above, in the

present enbodi Nf/Hen fHeEvEmER ﬁ%éh@e&%héﬂ%k@ge&@ré@ aS%d Yésulesf @ ground
term nal apparatus, and the center conputer 30 CTan obtain, via the prepaid

-card 18, gaGliMdlenhbeesil ofMheE Qefétiifihhfioh F stdp S20BeCBMds ated, NEn@Mhyehi cl e
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di stribution information wite nmeans for witing into the recordi ng nmedi um
distribution informati on which is necessary for specifying the charge
amount and a party to which a fee corresponding to the charge amount
be distributed, and wherein said ground term nal apparatus conprises:
hol ding nmeans for renovably hol ding the recording nmedium and distribution
I nformati on read-out neans for reading out the distribution information
fromthe recording nedium held by said hol ding nmeans. 2. A coll ected-charge
di stri but | =Y idhi : | ' i on
it or mat i ST (UATT, SELPAERERA g et BET Ehalied Vohické posklth BHEKAARS 2d i n
-order to ; a ; hak : epteds | Ryt i on
system ac@%‘gaﬁgq®§|gﬁgﬁm l'g%rr 2 \S\}Elecrjélianrﬁ%ﬁ?@ggﬁiﬁfﬁ?ﬁﬁggd@%@%guter
which is ; j ' t4sfgel N @
- communi ca%ygﬁ%@g?\%ﬁéﬁl egé:wt%q&{stl}gwgﬁonﬁtr# %ée?rn%aénrgﬁpgﬁa;r at ugees I ncl udes
transm ssj ; hb T bk l6ly CO | ' I on
i nformati gﬁﬁr’ reég‘gnieurila? rtgg]é{l@e?b%’e@%ra' |rﬁ’g§ﬁn"gm'u mmﬁf %rAﬂg%l%Pgt:ﬁfﬁﬁgr ge
di stributj R&SESH i | rein said
char ge prgr?&ls@%@?‘??eans Oﬁr%égﬁgﬁ%g%ﬁ?r@é gﬁ{tdg]rrdgﬁn? %m%?%g&appar atus is
configure r I i rdi ng ' ' |OoNn used
cOnT | 1" €Bolefhs hd BAIBANG 4R NI IR EIBEIBOLA HATALT, U
refer .enceirhﬁrﬁ\Qﬁoﬁ G5 W (P 3 cﬁ@&aﬁéh%f%?.‘é’ﬁ%réﬁ%m t. apparatus
conprises charge rtnrormation wite nmeans for witing e charge information
into the recordi ng nmedi um hel d by

isto

Table 2
M |D |[Hr |Min | Sec | Position Position In-area Area | Charge | Vehi-
(longitude) (latitude) Distance cle

08 |30 |14 {O1 00 |[135-30-00.00 |35-00-00.00 {0.0m A Entry Med.
08 (30 |14 |05 |11 135-30-01.01 | 35-00-16.44 |506.2m |A Distance | Med.
08 (30 {14 |10 |25 |135-30-01.52 |35-00-32.28 |1010.1m | A Distance | Med.
08 [30 |14 |15 |26 |135-30-01.27 |35-00-35.12 |0.0m B Entry Med.
08 (30 {14 | 21 15 | 135-30-02.15 | 35-00-51.78 |5052m |B Distance | Med.
08 (30 {14 |30 |37 |135-30-02.13 {35-01-08.11 [ 1001.8m |B Distance | Med.
08 |30 (14 [ 36 47 135-30-02.22 | 35-01-10.05 [0.0m C Entry Med.
08 {30 |14 | 46 35 135-30-03.53 | 35-01-26.99 |509.7m [(C Distance | Med.
08 |30 |14 |53 |13 |135-30-03.12 |35-01-43.05 |1010.1m |C Distance | Med.
08 |30 |15 |00 |56 |135-30-03.25 |35-01-58.77 |1501.8m |C Distance | Med.

Subsequently, the CPU 11a proceeds to step 535. The CPU 11a

also proceeds directly to step 535, when the vehicle has not entered a new

charged area at the time of performance of the above-described step 520,

since the result of the determination in step 520 becomes "No,".

In step 535, the CPU 11a determines whether an in-area travel

distance is greater than a predetermined reference value A. The in-area

travel distance is calculated on the basis of the above-described vehicle

position information by means of an unillustrated routine performed by the

CPU 11a.
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said holding neans. 5. A collected-charge distribution systemaccording to
any one of clains 1 to 4, wherein said ground term nal apparatus conprises
bal ance changi ng means for changi ng the bal ance of the recording nedi um
hel d by said hol ding neans. 25 6. An on-vehicle automatic charging
apparatus which is nmounted on a vehicle and constitutes a coll ected-charge
di stributions systemin cooperation with a ground term nal apparatus

di sposed on the ground, said on-vehicle automatic charging apparatus

conpri si ng: hol AcagrdiRaswheh theTRIAAL k& da el  disiBridegrertédab! €
writable recording nme M charge processing neans for calculating a charge
-amount t 0 yhgn MpAeikibliniied iSfirfdecA WA O 35hte fed 2k bt bP{¥ mal | on
representing the position of the vehicle, reading the balance fromthe
recordi ng gﬁghﬂ i REANS sty | at ed
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recordi ng i i ¢ i } i : iting into
t he recoréﬂﬁgsﬁg%iﬁﬁstls?%?bﬁ#%%ﬁug%?%?%ﬁ?ﬁgﬁqﬂﬁﬁgﬁgpgqﬁgEgégg?@ﬁ or

speci fyi NG cEhRyAHERWith ‘?ﬁ%&ﬁ&e 3‘?‘?.‘%“&%‘?}5*9?5’- A“@P@Eif%a!liﬁh%%f-@é%@i ng to

the charge anmount is to be di groun rm nal appar at us

whi ch i s duIABAE AArgING dnalitsPIYsERERe Meaxtirhil Menfily V@i cl e automatic

char gi ng apparatus no € SO as to constitute a

col | ect odiiagfaile T BUhRAMERYAHBWIPIn Fhbl § DUTHCANAREATEOl | ect od

t hrough said on-vehi cle“automati c chargli ng apparatus, said ground term nal
¢ Lo . ™ . . ti

PP Bt U5 CHAY [ Tarfa gt BB e SRR I BIRARKS B9 dRpsr o0

on- vehi cl %oﬁ’gtﬁﬁ’é‘ﬂ?ﬂﬁscof:ﬁ@éﬂh @Eeﬁfsaﬁﬁb?u ptérﬁﬁ (bHEFaQéd‘Srefag]ﬁReri medi um a

new bal ance tal ned t hrough subtraction om t he ance a charge 26
: . Lt . . i math
posi t1 on- 4¢ VBhffs Riplesent 3ihg Sindh aRld eHlclelty e Thize B 4 ¢ PirgegRiedion, e
iy - to which
ge]‘fgzsgg? rcgg’f&a’r‘?gfc'ﬁ(é Pl H%C@ét%%ﬁ%é’sda%ﬂ%@%awtwuﬁi“ ftér elth L0 Whic

ng to the charge anmount 1S stributed; and read- out

means for ?’%@bﬂ%s@&ﬁ%irgﬁo%étiﬁfo?Hfdé@ﬂ itdth8'a%he predditirhd angafer di ng

medi um hel y sal i ng means.
corresponding information for unit-distant charge, subtracts the

thus-determined charge amount from the balance read out from the prepaid
card 18 to thereby obtain a new balance, and writes the new balance into

the prepaid card 18.

Table 3
Information item Contents of information
Charged area Area A
Large Medium Small
Charge/0.5 km First 0.5 | After 0.5 | First 0.5 | After 0.5 | First 0.5 | After 0.5
km km km km km km
Time zone:
07:00 - 09:00 500 yen | 450 yen | 300 yen 250 yen | 200 yen | 150 yen
Time zone:
17:00 - 19:00 500 yen | 450 yen | 300 yen |250yen |200yen | 150 yen
Time zone:
19:00 - 07:00 400 yen | 350 yen | 200 yen | 100 yen |100yen |50 yen

Subsequently, the CPU 11a proceeds to step 545 so as to store a
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distribution information write means for writing into the prepaid card 18,
serving as a recording medium, distribution information (charge record)
which is necessary for specifying the charge amount and a party
(management company) to which fee corresponding to the charge amount is
to be distributed.

Next, operation of the card issuing machine 20 will be described with
reference to FIGS. 7 and 8. FIG. 7 shows a routine for updating the charge
information stored in the card issuing machine 20 to the newest information.
FiG. 8 shows a routine for updating the charge information stored in the
prepaid card 18, transmitting the charge record stored in the prepaid card 18
to the center computer 30, and updating the balance of the prepaid card 18.
The CPU 21a of the card issuing machine 20 performs these routines every
time a predetermined period of time elapses.

Specifically, at a predetermined timing, the CPU 21a starts the
processing of the routine of FIG. 7 from step 700 thereof. After having
proceeded to the step 705, the CPU 21a determines whether charge

information has been received from the center computer 30. Meanwhile,
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determination in step 705 becomes "Yes," and the CPU 21a proceeds to
step 710 so as to update the charge information stored in the external
memory 23 of the card issuing machine 20 on the basis of the received
information and store the updated charge information in the external
memory 23. Subsequently, the CPU 21a proceeds to step 795 and ends
the present routine. When the newest charge information has not yet been
transmitted from the center computer 30, the result of the determination in
step 705 becomes "No," and the CPU 21a proceeds directly to step 795 and
ends the present routine. In this way, the charge information stored in the
card issuing machine 20 is updated to the newest information.

Further, the CPU 21a starts the processing of the routine of FIG. 8
from step 800 thereof at a predetermined timing. After having proceeded
to step 805, the CPU 21a determines whether the prepaid card 18 has been
inserted into the holding section 22a of the card issuing machine 20. When
the prepaid card 18 has been inserted, the CPU 21a proceeds to step 810.
When the prepaid card 18 has not yet been inserted, the CPU 21a proceeds
to step 895 and ends the present routine. Further, the CPU 21a
determines in step 810 whether money has been placed in the money
placement opening 22c. When money has been placed, the CPU 21a
proceeds to step 820. When money has not yet been placed, the CPU 21a
proceeds to step 815 so as to eject the inserted prepaid card 18 and then

proceeds to step 895 so as to end the present routine.
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The description will be continued on the assumption that the prepaid
card 18 has been inserted into the holding section 22a and money has been
placed in the money placement opening 22c. Since the result of the
determination in step 805 and the result of the determination in step 810
both become "Yes," the CPU 21a proceeds to step 820 and writes into the
prepaid card 18 the newest charge information (i.e., the charge information
updated in the above-described step 710) stored in the external memory 23.
Subsequently, the CPU 21a proceeds to step 825 so as to read the
above-described charge record (see Table 2) from the prepaid card 18 and
stores the read charge record in the external memory 23. Notably, step
825 constitutes distribution information read-out means for reading the
distribution information (charge record) from the prepaid card 18.

Subsequently, the CPU 21a proceeds to step 830 and transmits the
charge record stored in the external memory 23 to the center computer 30.
Thus, the center computer 30 becomes able to identify the time at which a
fee has been charged, the area in which the fee has been charged, the type
of the fee (charge type), and the type (large, medium, compact) of a vehicle
to which the fee has been charged. Notably, the function of step 830
serves as transmission means for transmitting the distribution information to
the center computer 30.

Next, the CPU 21a proceeds to step 835 so as to erase the charge
record stored in the prepaid card 18 and then proceeds to step 840 so as to
write into the prepaid card 18, as a new balance, the amount obtained
through addition of the placed money to the balance stored in the prepaid
card 18. Subsequently, the CPU 21a ejects the prepaid card 18 from the

holding section 22a (issues an updated prepaid card). As described above,
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By means of the above-described processing, update of the charge
information of the prepaid card 18, transmission of the charge record stored
in the prepaid card 18 to the center computer 30, and update of the balance
of the prepaid card 18 are accomplished.

Next, operation of the center computer 30 will be described with
reference to FIGS. 9 and 10. FIG. 9 shows a routine for distributing to the
respective management companies the charges collected by the card
issuing machine 20. FIG. 10 shows a routine for transmitting the newest
charge information to the card issuing machine 20. The center computer
30 performs these routines every time a predetermined period of time
elapses.

Specifically, the center computer 30 starts the processing of the
routine of FIG. 9 from step 900 thereof at a predetermined timing, and
proceeds to step 905 so as to determine whether charge record information
transmitted from the card issuing machine 20 has been received. When
the charge record information has been received, the result of the
determination in step 905 becomes "Yes," and the center computer 30
proceeds to step 910. When the charge record information has not yet
been received, the center computer 30 proceeds to step 995 so as to end
the present routine.

Here, the description will be continued on the assumption that the
card issuing machine 20 has transmitted the charge record to the center
computer 30 upon execution of the above-described step 830. In this case,

the result of the determination in step 905 becomes "Yes," and the center
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computer 30 proceeds to step 910 so as to calculate, on the basis of the
received charge record, amounts to be distributed to the management
companies which manage the respective charged areas. In an example
case in which the areas A, B, C, etc. are under management of the
management companies A, B, C, etc., respectively, the totals of fees
charged in each area serves as a distribution amount for the management
company of the area.

Subsequently, the center computer 30 proceeds to step 915 in order
to perform distribution processing for distributing the calculated distribution
amounts to the computers of the respective management companies, and
then proceeds to step 995 so as to end the present routine. Thus, the
collected fees are distributed properly.

Further, the center computer 30 starts the processing of the routine
of FIG. 10 from step 1000 thereof at a predetermined timing, and proceeds
to step 1005 so as to monitor whether an operator's "instruction for
transmitting updated charge information" is present. When, after updating
the charge information of the center computer 30, the operator inputs an
instruction for transmitting the updated charge information to the card
issuing machine 20, the result of the determination in step 1005 becomes
"Yes," and the center computer 30 proceeds to step 1010 so as to transmit
the updated charge information (newest charge information) to the card
issuing machine 20. Subsequently, in step 1015, the center computer 30
ends the present routine. In the above-described manner, the newest
charge information is transmitted to the card issuing machine 20, and the
charge information within the prepaid card 18 is updated when the card

issuing machine 20 executes the above-described steps 710 and 820.
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Next will be described operation of the on-vehicle automatic
charging apparatus 10 at the time the charge information within the prepaid
card 18, which has been updated in the above-described manner, is stored
in the on-vehicle automatic charging apparatus 10. A description will be
started after the point at which the prepaid card 18 having the newest
information written thereinto has been inserted into the holding means 17a.
The CPU 11a of the on-vehicle automatic charging apparatus 10 repeatedly
executes the charge information update routine shown in FIG. 11 from step
1100 every time a predetermined period of time elapses, and in step 1105,
determines whether the prepaid card 18 has been inserted into the holding
means 17a. In this case, since the prepaid card 18 has been inserted, the
result of the determination in step 1105 becomes "Yes," and the CPU 11a
proceeds to step 1110 in order to determine whether the charge information
stored in the external memory 16 differs from the charge information stored
in the prepaid card 18.

In this case, since the charge information stored in the external
memory 16 differs from the charge information stored in the prepaid card 18,
the result of the determination in step 1110 becomes "Yes," and the CPU
11a proceeds to step 1115 in order to determine whether the charge
information stored in the prepaid card 18 is newer than the charge
information stored in the external memory 16.

In this case, since the charge information stored in the prepaid card
18 is newer than the charge information stored in the external memory 16,
the result of the determination in step 1115 becomes "Yes," and the CPU
11a proceeds to step 1120 in order to update the charge information stored

in the external memory 16 on the basis of the charge information stored in
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the prepaid card 18, stores the updated charge information into the external
memory 16, and then proceeds to step 1195 so as to end the present
routine.

When the prepaid card 18 has not been inserted, when the charge
information stored in the external memory 16 is the same as that stored in
the prepaid card 18, or when the charge information stored in the prepaid
card 18 is not newer than that stored in the external memory 16, the result
of the determination in step 1105, 1110, or 1115 becomes "No," and the
CPU 11a proceeds to step 1195 so as to end the present routine. In the
above-described manner, update of the charge information of the on-vehicle
automatic charging apparatus 10 is accomplished.

As described above, in the present embodiment, the card issuing
machine 20, which serves as a ground terminal apparatus, and the center
computer 30 can obtain, via the prepaid card 18, a charge record which
constitutes information that the on-vehicle automatic charging apparatus 10
used in order to calculate a charge amount (i.e., distribution information for
specifying the charge amount and a party to which a fee corresponding to
the charge amount must be distributed). Therefore, the charge amount
(collected fees) can be distributed to a party (management company, public
institution, etc.) which naturally must receive the fee.

Since the card issuing machine 20 is provided with the function for
increasing the balance of the prepaid card 18 and the function for writing
new charge information, the user must insert the prepaid card 18 into the
card issuing machine 20. This guarantees that the card issuing machine
20 can have a chance to obtain the charge record.

The present invention is not limited to the above-described
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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. Moreover, the
system may be configured in such a manner that the center computer 30
transmits charge information by radio, and the on-vehicle automatic
charging apparatus 10 receives the charge information via the ground-wave
communication apparatus 13 of the on-vehicle automatic charging

apparatus 10.
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holding means for removably holding an information readable,
writable recording medium having a balance recorded thereon;

charge processing means for calculating a charge amount to be
charged to the vehicle on the basis of position information representing the
position of the vehicle, reading the balance from the recording medium held
by said holding means, subtracting the calculated charge amount from the
balance, and writing the subtracted balance into the recording medium; and

distribution information write means for writing into the recording
medium distribution information which is necessary for specifying the charge
amount and a party to which a fee corresponding to the charge amount is to
be distributed, and
wherein said ground terminal apparatus comprises:

holding means for removably holding the recording medium; and

distribution information read-out means for reading out the
distribution information from the recording medium held by said holding

means.

2. A collected-charge distribution system according to claim 1, wherein
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means for transmitting to said computer the distribution information read out

from the recording medium.

4. A collected-charge distribution system according to any one of claims 1
to 3, wherein

said charge processing means of said on-vehicle automatic charging
apparatus is configured to read out from the recording medium charge
information used for determining the charge amount and determine the
charge amount with reference to the charge information; and

said ground terminal apparatus comprises charge information write
means for writing the charge information into the recording medium held by

said holding means.

5. A collected-charge distribution system according to any one of claims 1
to 4, wherein

said ground terminal apparatus comprises balance changing means
for changing the balance of the recording medium held by said holding

means.
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on-vehicle automatic charging apparatus comprising:
holding means for removably holding an information readable,
writable recording medium;
charge processing means for calculating a charge amount to be
charged to the vehicle on the basis of position information representing the
position of the vehicle, reading the balance from the recording medium held
by the holding means, subtracting the calculated charge amount from the
balance, and writing the subtracted balance into the recording medium; and
distribution information write means for writing into the recording
medium distribution information which is necessary for specifying the charge
amount and a party to which a fee corresponding to the charge amount is to

be distributed.

7. A ground terminal apparatus which is disposed on the ground and
cooperates with an on-vehicle automatic charging apparatus mounted on a
vehicle so as to constitute a collected-charge distributions system for
distributing charges collected through said on-vehicle automatic charging
apparatus, said ground terminal apparatus comprising:

holding means for removably holding an information readable,
writable recording medium having a balance recorded thereon, said
on-vehicle automatic charging apparatus writing into the recording medium a

new balance obtained through subtraction from the balance of a charge
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amount calculated on the basis of position information representing the
position of the vehicle, as well as distribution information which is necessary
for specifying the calculated charge amount and a party to which a fee
corresponding to the charge amount is to be distributed; and

read-out means for reading out the distribution information from the

recording medium held by said holding means.
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