2 0 MAR 2005 DESCRI PTI ON COLLECTED- CHARGE DI STRI BUTI ON SYSTEM FESQVEmmChES
TECHNI CAL FI ELD The present invention relates to a collected-ch
distribution systemwhich includes an on-vehicle automatic charging
apparatus nounted on a vehicle and a ground term nal apparatus di sposed on
the ground, and which is adapted to distribute charges collected through
the on-vehicle autonmatic charging apparatus, as well as to the on-vehicle
automatic charging apparatus itself and to the ground term nal apparatus
itsel f. BACKGROUND ART As disc@gﬁﬁgﬂngeﬁganese Pat ent Application
Lai d- Open (kokai) No. 11-2381 s conventionally been known an
on-vehicle automati c chargi ng apparatus which obtains position information
representing position of a vehicle by use of, for exanple, GPS; determ nes
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area, calculates a charge anount; and subtracts the cal cul ated charge
anount fromthe balance of a prepaid card, an IC card, or a like card
(herei i f £ to as a "charge card"). An automatic chargi ng system
for a i ncl udes such an on-vehicle automatic charging

apparat us i esi or der, 1o enabl ser to ncre e the bal ance of
hi s charge igﬁj *?/5 E‘é?‘?tl’%r?!ﬂtesc cha ggﬁg(glieﬁ— ﬁmrgead' PESUl ng machi ne
(groun ratus aced at an appropriate | atlono t he
P ondvanirhah InBRRRS U 3h RS R &ﬁb%mqm drovever,
the al on'& \%%?&é'a?]e a%or&\fﬁ éronrfl"ri]lal a%f)é% u's rclj\lls?posecl on the ground, and

which is adapted to distribute charges coliected through the on-vehicle

automatic charging apparatus, as well as to the on-vehicle automatic

charging apparatus itself and to the ground terminal apparatus itself.

BACKGROUND ART

As disclosed in Japanese Patent Application Laid-Open (kokaj) No.
11-238153, there has conventionally been known an on-vehicle automatic
charging apparatus which obtains position information representing position
of a vehicle by use of, for example, GPS; determines on the basis of the
position information whether the vehicle has entered a charged area; when
the vehicle is determined to have entered the charged area, calculates a
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 inérease 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



problemin that when a nanager of a location at which the card i gsliaR 2005
machi ne is disposed differs froma manager of an area (road) in which a
charge anount nust be subtracted fromthe card, the nmanager of the area
cannot receive the charge which the manger should normally receive.
DI SCLOSURE OF THE | NVENTI ON The present invention has been acconplished in
order to cope with the above-described problens, and the feature of the
present invention resides in a collected-charge distribution systemfor a
vehi cl e mhich.in%éudes n on-vehicle automati c chargi ng apparatus nounted
on a vefIeY LHQ 10€ apPA@YSt er ni nal apparat us di sposed on the ground, and
which is adapted to istribute charges col )l ected thrqu by using) the
on-vehicle au Y& %QE’@Y%‘G%B%‘?‘SPBEVGW‘?‘J@WWd'f'\g‘n&é? Smatic charging
appar at us_,i ncl udes ol di ng means for renovably haol ding an information
r eadabl BTORIEM Hbﬁ@t"‘f R dTNARAGRIRT %’Pﬁgata""%'&géh@&q?@d%ﬁlﬁﬁﬂ t her eon;
charge procgessing, neans,for calculating a charge anoynt to be charged to
the veh 1% 3@90688@{%&5 f(;':i%@i@mﬁf'q réfal Plgﬁ? ﬂ@ﬁ?’bgb\‘ﬁ'i%at he position
of the vehicle, reading the balance fromthe recording nediumheld by the
hol di ngCheiRsamoyphmustine:gubikacted ram APe ¢aeRateamanadst of MsAe® bal ance,
and witing the subtracted bal ance into the recording nmedjum and
di stri be@® "ieﬁﬁmen&\% a?ﬁrgﬁﬁwli"éhﬁjﬁ%ﬁ%a%ﬁr stoyld ermadhy regeivVeecor di ng medi um
distribution information which is necessary for specifying the charge
anount and a party to which a fee corresponding to the charge anmount is to
be distrjbuted. E ) 1 erm nal apparatus includes hol ding neans for
1ol g VIR 1aH95 1 ecordi ng medi um and distribution
i nformati on read-out neans forhég%gi ng out the distribution information

fromthe recol RECSRIYIIDKeMEY 88 agranapiRhasbinarder to cope with

the above-described problems, and the feature of the present invention

resides in a collected-charge distribution system for a vehicle which includes
an on-vehicle automatic charging apparatus mounted on a véhicle and a
ground terminal apparatus disposed on the ground, and which is adapted to
distribute charges collected through (by using) the on-vehicle automatic
charging apparatus. The on-vehicle automatic charging apparatus includes
holding means for removably ho!din.g 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 the holding means,
subtracting the calculated charge amount from the balance, and writing the
subtracted balance into the recording medilum; 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. The ground

terminal apparatus includes holding means for removably holding the



In the on-vehicle automati c charging apparatus, the charge proqp@s@ﬂggzmﬁ
means reads the bal ance recorded on the recording nmedium which may be a
prepaid card, an IC card, or a |like card, subtracts fromthe balance a
charge anmount cal cul ated on the basis of vehicle position information to

t hereby obtain a new bal ance, and wites the new balance into the
recordi ng medium Further, in the on-vehicle automatic chargi ng apparatus,
the distribution information wite neans wites into the recording nedium
distribution information which i s necessary for specifying the charge
anount "&RErENgdpediung aif distdbulien pderaatimpead oy mernciTgadiibunt is to
be distributed. Meanwhile, the ground term nal apparatus reads out the

di stri HHtithe dlﬁv&uﬁfﬁnilawrmeémnth%@mrf@@dﬁap@nw@#m helchby kel t, the ground
term nal apparatus can obtain, via the recording nmedium the distribution

i nf or mdtQldMNANNEERSI s necessary for specifying the charge anount and a party
to which a fee corresponding to the charge anount is to be distributed.
Therefore, tHB the amvehielenautamatjsehaging appamtus riheehardgie fee

corresponding to the charge anpbunt to a party who nust receive the fee. In
this c&facessivgdneans radoie hal@nﬁatrﬂ@wc%d@@ft%rgcqrdmgm&dlumf ormati on
that the charge processing neans used in order to calculate the charge
amount Whiele may bemaprenaid gard,nars 1@ eard rerqaiike ¢ardy sukiracts ftamghehe char ge
amount refers to information which includes information sufficient to

speci f Palanee awhagge amuntt caleplatashen yhe bagis ehvehicleepesitieaspondi ng to t he
charge, amount is to be distributed and which has been used by the charge 3
2 9 MaRfogostigh de dherahy ehiaitsa reyw Prlange, endiwidtesiibeanemw balancs
configuration, the on-vehicle automatic chargi ng apparatus is not required
to preppipdhadacoiding mediveh akuither, dn e opuwatuele aftommatia emargingl t hus, the

cal cul ation | oad of
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 éharge 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



t he apparatus can be reduced. Preferably, the systemincludes a anﬁﬂéeﬁ .
which is connected to a plurality of ground term nal apparatusés il 605
comuni cat abl e manner; and each of the ground term nal apparatuses

i ncl udes transm ssion neans for transmtting to the conputer the
distribution information read out fromthe recording nedium By virtue of
t he above configuration, the distribution information is transmtted to
the conputer disposed at, for exanple, a centralized nanagenent center,

and therefore, the conputer. can distri but rqpe apounts tq the

appr opr PERCESSHIG F?sa.”sl-nuéﬁygw@a%&heﬁ%o%a?ggﬂg‘?‘{ﬁ@@ﬁw& IRBall® of the
on-vehicle automatic chargi ng apparat us isrrpreferabl configured to read
out froffmvebicle adematis GRadong FPRATBHLT §NOtTEGHKEH I8 ITERBEE PEY det er ni ni ng
the charge anount and determ ne the char%e amount with ref gr ence to the

char ge infeameatien asihe gistribytiog ieiarmatiopnaid thupphetaleuigtierdeadiof i ncl udes

charge information wite neans for witing the charge information into the
r ecor di g aprafialus BanPekedus8dnol di ng neans. The expression "read out from
the recordi rr]’? medi um t he charge informati on used for determni ng t he

charge anountrefaeris: BenysiempBckIggs e campuier Which is CoBNeRtad 103t he char ge
information” enconpasses an operation of reading the charge information
fr om t Heurality of igReune derminat apparaivses inse SoNHRUDNicatapIgrpaNDE ANkt i on i n
the nenory of the on-vehicle automatic chargi ng apparatus, and reading the
char ge gafifbehthe grpundotarimral aRRAFtURas ingludgs drangmissiosy megBsdRBrge 4 2 9
MAR 2005 amount in order to refer to the same. The charge information is
changedransqiiing tg theygammuiesthe distriutianinfeimation racbadt frem g gi ng
appar atus nmust be caused to recogni ze the

recording medium.

By virtue of the above configuration, the distribution information is

transmitted to the cbmputer disposed at, for example, a centralized

management center, and therefore, the computer can distribute proper

amounts to the appropriate parties.

In this case, the charge processing means of the on-vehicle

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



charge information by use of some nedium Wen the above-descriggg
configuration is enployed, the charge information can be provid *tMARﬁ@ﬂ5
on-vehicl e automati c chargi ng apparatus by neans of the recording nmedi um
In addition, with the above-described configuration, since a user nust
cause the recording nediumto be held by the ground term nal apparatus in
order to obtain the charge information, the ground term nal apparatus can
obtain the distribution information during such operation. Further, in

this case, the %:58und term n%ag aratus preferably includes bal ance
changi n§MRHAINEACCIRIRIERY tHeS8HCance of the recording nedi um held by
the hol ding neans. Since this canfiguration requires the user to cause the
recording nedD8RNEs98dRENatieD iskdanasdfeq ynandipeeafataithe n order to
i ncrease the. bal ance of the recording nedium the ground terninal

appar at 9@“@3%'@@‘59“‘“@@%9% PRANEHES MHISE DPetaURS A 1a§8 9BIZeNt Gper at i on.
QO her features of the present invention resides in the on-vehicle

aut omat P*aalaedn&rﬁgatmgv HgofsMe Feegiupun dVshamiheapbaygrdesetiBedhni ch
constitute the above-described system Wile referring to the draw ngs,

t here wfoMigEatiands epriove@d thendiriopdnforgrationecanpe aeovigediarthe
distribution system (charging systemfor a vehicle) according to the

pr esent OPNYe8iR¢ aytomptie ChasuigARRA atys By fpeamnt pbthe reqjdingmadiiéined by t he
on-vehi cl e automatic chargi ng apparatus, BRI EF DESCRI PTI ON OF THE DRAW NGS
2 9 MARMagdtien gvith the abave rihad oRigWREADNSNEAR BHeN MeiSy Catse

col | ected-charge distribution system according to the present invention.
FIG 2 the f&cartgag raedigruie BRARIA DY the ennddarminaapearatie iBerdeni cl e

aut omati c chargi ng apparatus shown in FIG 1., )
to obtain the ¢harge information, the ground terminal apparatus can obtain

the distribution information during such operation.

Further, in this case, the ground terminal apparatus preferably
includes balance changing means for changing the balance of the recording
medium held by the holding means.

- Since this configuration requires the user to cause the recording
medium io be held by the ground terminal apparatus in order to increase the
balance of the recording medium, the ground terminal apparatus can obtain
the distribution information during such operation.

Other features of the present invention resides in the on-vehicle
automatic charging apparatus and the ground terminal apparatus which
constitute the above-described system.

While referring to the drawings, there will be described one
embodiment of the collected-charge distribution system (charging system for
a vehicle) according to the present invention, which is adapted to distribute

charges collected by the on-vehicle automatic charging apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS




FIG 3 is a block diagram showi ng the configuration of the card ds?ﬁrg;%
machi ne shown in FIG 1. FIG 4 is a flowhart show ng a chargezper 3 @51
routi ne (progran) executed by the CPU of the on-vehicle automatic charging
apparatus showmn in FIG 1. FIG 5 is a flowhart show ng a charge
processing routine (program executed by the CPU of the on-vehicle
automati c charging apparatus shown in FIG 1. FIG 6 is a diagramused for
describing a nmethod for specifying a charged area. FIG 7 is a flowhart
showi ng a routjne rogran) executed by the CPU of .the card issuing

mchi ne. showntIGh 5%6 ncg})@aﬁw\g oMiBddhaenticd¥ Al fy anot her routine
‘(progran& executed by the CPU of the card issuing nmachine shown in FIG 3.
FIG 9 ¥ 'e&tﬂ’&ﬂéf%ﬁﬁ'%HBWi'%Sﬁsﬁeﬁﬂjﬁpﬁefctlﬂgéaﬂ%@rﬁf%ﬁdmé@‘!ﬂﬂthe center
conputer shown in FIG 1. FIG 10 is a flowhart show ng anot her routine
(progran) execl@-eis dplegiediagrmr shomipg:tbe %WT@WFFPG%QLWF‘I@@C &1 is a

fl omchart show ng a charge information_update routine (progran) executed
by the %ﬁenmhw@rsmg/enp@naéusaﬁhemIncF at-ging apparatus shown in FIG 1.
s Eck. AR 2005 BEST MODE FOR CARRYI NG QUT THE INVENTION FIG 1 is a

concept ual vifd{ shisvt Rlpakrdiagramrshavngitharcanfignraiomof the ¢aig ed- char ge
distribution systemfor a vehicle according to the present invention. The
syst emigfingdeachineshoyeninFiGalit omati ¢ charging apparatus 10 mounted on

each vehicl e; card ISSUIHR machi nes 20 each of
: IG. 4 is a flowchart showing a charge permission routine (program)

executed by the CPU of the on-vehicle automatic charging apparatus shown
in FIG. 1.

FIG. 5 is a flowchart showing a charge processing routine (program)
executed by the CPU of the on-vehicle automatic charging apparatus shown
in FiG. 1.

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

FIG. 7 is a flowchart showing a routine (program) executed by thé
CPU of the card issuing machine shown in FIG. 3.

FIG. 8 is a flowchart showing another routine (program) executed by
the CPU of the card issuing machine shown in FIG. 3.

FIG. 9 is a flowchart showing a routine {program) executed by the
center computer shown in FIG. 1.

FIG. 10 is a flowchart showing another routine (program) executed
by the center computer shown in FIG. 1.

FIG. 11 is a flowchart showing a charge information update routine
(program) executed by the CPU of the on-vehicle automatic charging

apparatus shown in FIG. 1.



which is disposed at an appropriate |ocation (e.g., a gas statign, %5 ﬁ
conveni ence store) on the ground and serves as a ground term naf ¥ AR 2005
apparatus; a center conputer 30 connected to the card issuing machi nes 20
i n a communi cat abl e manner; and conputers 40 of a plurality of nanagenent
conpani es (managers) which are connected to the center conputer 30 in a
comuni cat abl e manner. As shown in FIG 2, the on-vehicle automatic

chargi ng apparatus 10 is mainly conposed of a m croconputer 11. The
n1croc&@ ) RAM 11 ¢, and an

I nput /

A /0 A ] W|th one anot her via a
us. e CPU xecut es . ou ROM 11 b,
ohieh il &@‘%sﬁn aec@npspa s??e%%ghbe ﬁgredm QBIAR S Funct i on of
the RAM 11 c. eo-ye hi cl. e autorra i c char a 10 i ncl ud GPS
appar atGRlepsed: &RSF%F&FT e torta SRR ARoFRERE B the rksat, " 9°°
apparatus 14, a iBund us 15, an terna"{éﬁ 16, and a
reag/w'm’ﬁn%%ar GSYBYE egral PRy le AYtg '§q FNBout put interface
11 in such a nmanner so as to be a |l e to exchan n th.the

m croccﬁ'ﬁﬂﬂ@?”sﬂo n‘rn'énfadsoasasha\i%héc gpcard iSgHin Qc'ﬂéﬂﬁi”% gpsgan?%%a 12a for
receiving . GPS sig s fromGPS satelljtes 51, 52 nd 53 shown in FIG 1.
eGPV Ta LRSS/ 00 APPT G IARIOGBUYR 10 R SARSTIUAN 67 & on the basi s of
the GPS 7 2 9 MAR 2005 signals which are received by. the antenna 12a at

pr edet SORVRBILNGR Boral an the ggound aggserves gy detnd/leriiRaleps appar at us 12

transmts to the mcroconputer 11 datpé)(ve icle 03|t|on |Rf0r I on)
r epr es @RAFKFUSKH & CQ'HGEQQHERHWT 8l apeReet e[q:a,r ISRHINGINachings <fbhi cl e
position is determne Iongltude X and b FI IY

in a communicatable m nner;, and computers 4 f a plurahty 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 11c, 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 functi_on of the RAM 11c.

The on-vehicle automatic charging apparatus 10 includes a GPS
apparatus 12, a ground-wave communication apparatus 13, a disptay
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



The conmmuni cation apparatus 13 is connected to an antenna 13a fqgr§ gmgumm5
waves and adapted to receive radio signals fromthe center conputer

shown in FIG 1. The display apparatus 14 includes an wunillustrated

di splay and is adapted to display necessary information in accordance with
an instruction signal fromthe m croconputer 11. The sound apparatus 15 is
connected to a speaker 15a and is adapted to generate necessary sound in
accordance with an instruction fromthe nicroconputer 11. The external
menory 16 is copposed of a hard disk driyv s adapted to

suppl y ﬁse'é%\e{hy:h FeJCRBMESPY Higt ﬁnte&n@gT%ﬁ‘r?t Bfeéf%tef'ﬂ'ﬁﬁ'nt?ﬁ"@ “conputer 11
and stores necessar informati on i.n accordance with an struction from

t he cPU&d.,d. se® r%-ﬁiﬂe\ﬂuﬁﬂﬁya @R& apraratyg [ gJeansymity to I%’(’ﬁdi ng means 17a
for renovably hoI di ng a prepai d card 18 attached thereto or inserted

t her ei rfmqmp@mwé@rvb’g data ﬁ’@%@rﬂﬂ%ﬂwﬁﬁ?ﬁﬁﬂ?@nﬁ%?ﬁ?ﬂtﬁﬂ H¥8rat i on can be
read and into which information can be wit accordance, with

i nst r udhusrepecifipd vebicla pegtienpuiNatably, th%ﬁefﬂlékﬂjpﬁﬁ't@@ is geternaingd 17 reads
necessary information, such as balance infornmation, fromthe inserted

pr epai dly:mltygeahanwﬁtﬂégerYecessary information into the prepaid card 18.
As shown in FIG 3, the card issuing machine 20 is mainly conposed of a
m cr oconput erThE commeunicatien apparatus 18 isranngsted tapy @tQHQalmﬂ 9505 21 a,
ROM 21 b, RAM 21 c, and an input/output interface 21 d, which are
connectgsaund wavaseans edapted iarecaives radip sigrals s dhe €8Nt a progr am
(routine) stored in the ROM 21 b, which will be described |ater, while

usi ng computer 30sshavayin Flfact i orl herdispiayrmaratus 14#aclHgea anssui ng machi ne

20 includes a card issuance operation
uniltustrated dispiay and is adapted to display necessary information in

accordance with an instruction signal from the microcomputer 11. The
éound 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



section 22, an external nenory 23, and a commrunication circuit 24 yg 2005
card i ssuance operation section 22 includes a holding section ( o?dh 8 J
nmeans) 22a for renovably holding the prepaid card 18 attached thereto or

i nserted therein; an operation switch section 22b to be operated by a user;
a noney placenent opening 22c; a read/wite section 22d for reading
necessary information, such as bal ance and charge record (which will be
described later) fromthe inserted prepaid card 18 and for witing
necessaré% information into the prepaid card 18; and a card issuance

sect i ok DBROM 21psBAMg 15, ard uinputioutRYdBterfageee itheVRIChA €swi t ch sect i on
22b and the read/wite section 22d are connected to the input/output
i nt er f &neErded withsone agotheinéa adaus.o beedPd 317 exestdpga BiaghaMs with t he
m croconputer 21. The external menory 23 is conposed of a_hard disk drive,
MO, et droutiig)ctored toheddOMi 2t b, wiich willibe slesstibeddaters wbBe 280 i n order to
enabl e exchange of signals with the mcroconputer 21, and is adapted to
suppl y thadlada sieraderdfuoetien pbthe fAM 21 ogram etc.) to the mcroconputer 21
and stores necessary information in accordance with an instruction from
the CPU 21a.Theneargdaswingonesbinec?? fgludes ajcard dssiaicedoperative i nput / out put
interface 21 d of the mi croconputer 21 and the center conputer 30 in order
t o enalseetien@d, @ncexteoral viremorny @3niabdat eammignicationgircuii@dcenfee  conput er
30. 2 9 MAR 2005 Next, operation of the collected-char ge di stribution
syst enCBEY issglanceeonpgaiatien gsestion Padinghitasqgy halding seictipn{bolgén@r i bed,
starting fromthe case in which a prepaid card 18 having a sufficient
bal anc&egns)’ia favempvabipheleing the peepaid ¢ardtls athached theielaiphg means 17a
of the read/wite apparatus 17. Notably, it is assuned that the on-vehicle
aut omatriserted therein; an operation switch section 22b to be operated by a user; a

money piacement opening 22c¢; a read/write section 22d for reading

necessary information, such as balance and charge record (which will be

described iater) 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
fo enable communication with the microcomputer 21 and the center

computer 30.



charging apparatus 10 is not in an anonal ous state. The CUP 11 ng Mtrﬁe ik
on-vehicle automati c chargi ng apparatus 10 repeatedly executes e '6\ a; ge
perm ssion routine shown in FIG 4 every tinme a predeterm ned period of
time el apses. Accordingly, when a predetermned timng has been reached,
the CPU 11 a starts the charge perm ssion routine fromstep 400 thereof.
After having proceeded to step 405, the CPU 11 a determ nes whet her the
prepaid card 18 has been inserted into the card hol ding nmeans 17a of the
read/ wite apparatus 17. In this case, .since.the prepaid card 18 has been

i nserted int oﬁ?m& opesatiom of H?%O%%qﬁg-qwset%mgéﬁam systerp %@VH@L erm nation
In step 405 becones "Yes," and the CPU 11 a proceeds to step 410 so as to
det er m W& ahgva-Aesciiped caatiguradiopr wilhe degsrbad starting fram MRLaz%pai d car d
18 is determned to be valid when a sufficiently |arge bal ance renmains and
a val i din Waich REeRAid Gped 18xhavieg a syticiand badance ane pet ha¥ingr epai d card 18
is valid, the result of the determnation in step 410 hecones "Yes," and

t he cPuXpired isripsedad it theregrdhalding means & elihe readfwiteagnosi s by
checki ng, for exanple, whether the RAM 11 c functions properly and whet her
communi &areis 1 hes Nalahlye dtie @ssemaskthadbdhe gparehicle aytomalie gr ound- wave
communi cation apparatus 13, etc. have been broken. Subsequently, the CPU
11 a pHsrgsgsaprarates 1219 nop i antanaiealousisiateahet her the result of the
self 10 2 9 MAR 2005 di agnosis performed in step 415 indicates that the
on-vehicl e alIhﬁT@tUFb11ér$§rtﬁﬁr€§l'§§|b|§f€hw§3m%“¢ shai@ing PPPAFAERI1D case, since
the on-vehicle automatic chargi ng apparatus 10 is normal, the result of

t he detrepapiestly execytestibp dnde aesissiongauting showRdn Fdbiy418¥er oceeds to

step 425 so as to set the value of a flag Fto 1."
time a predetermined period of time elapses. Accordingly, when a

predetermined timing has been reached, the CPU 11a staris the charge
permission routine from step 400 thereof. After having proceeded to step
405, the CPU 11a determines whether the prepaid card 18 has been
inserted into the card holding means 17a of the read/write apparatus 17.

In this case, since the prepaid card 18 has been inserted into the
card holding means 17a, the result of the determination in step 405 |
becomes "Yes,"” and the CPU 11a proceeds to step 410 so as to determine
whether the inserted prepaid card 18 is valid. The prepaid card 18 is
determined to be valid when a sufficiently large balance remains and a valid
term has not yet expired.

in this case, since the prepaid card 18 is valid, the result of the
determination in step 410 becomes "Yes," and the CPU 11a proceeds to
step 415 so as to perform self diagnosis by checking, for example, whether
the RAM 11c¢ functions properly and whether communication lines
connected to the GPS apparatus 12, the ground-wave communication
apparatus 13, etc. have been broken. Subsequently, the CPU t1a

proceeds to step 420 so as to determine whether the result of the self

10



The flag is used to permt performance of charge processing mhe? gsiﬁggﬁﬁg
Is "1" and prohibit performance of the charge processing when its u
"0." Subsequently, the CPU l1lla proceeds to step 495 and ends the present
routi ne. When the prepaid card 18 has not yet been inserted into the card
hol di ng means .17a, the result of the determ nation in step 405 becones
"No," and the CPU 11 a proceeds to step 430 so as to set the value of a
flag F to "0" and then to step 495 so as to end the present routine.

Further,, when the inserted prepaid car 8 .is not,valid, the result of the
det er mi HEENORISRETQTEH EbStﬁQc‘{)ﬁ@d'Qé?s?}&%'dthlen‘én'éﬁb’qq_aHt%PGﬁ‘éeds to step
435 so as to warn a user, via tﬂe di spl ay apparatus 14 and the sound

appar at@@rgng apPAUHA Odf H¢@hg a war ni ng message i ndicating that "the

card is invalid, " Subsequently, the CPU 11 a _proceeds to step 430 so as to

set the val uénahlst%%ef,|S§@C@th%0ﬂﬁeﬁ§%ayma¥'gCg‘éé%"‘gg@%a%%1 ®¥nd the

present routine. Wen the on-vehicle automti char%[ﬁ apparatus 10 is in
B | he3t &5

an andMalsthe: casult qfifbe datermingliopdr sieR 42R Y9\§ becones
"No," and the CPU 11 aqproceeds to steg 430 so af[s %IO s,gg%t,?q val ue of the
flag FGRYU 1@ Praradsdn $t8P 42559188 ta Sehthg yalie ok dadlagfelent- routine. In
t he above-described manner, the value of the flag Fis set to "0" or "1."

Next, dHr 820 py Beed 30 RETI RerfRIMANce olehpraeHyoeptsingavhan dsyalk 2005
repeatedl y -executes the charge processing routine &éfrvj n?{@ﬁls char ge
procesds ny ardREhibRARTIOrMarce ofthe 137 aRiRrRCESHPE YEI&N K N8'& Y i od of
tinme el apses. Accordingly, when a predeternined tinmn gas been reached,
the cPUPT1 GubbeRventndheiGRd I piaseenndo SaR A% AhbRNGS 4R850  her ol

After havi nq proceeded to step 505, the CPU 11 a determ nes whether the
present routine.

When the prepaid card 18 has not yet been inserted into the card
holding means 17a, the resuit of the determination in step 405 becomes
-"No," and the CPU 11a proceeds to step 430 so as to set the value of a flag
F to "0" and the_n to step 495 so as to end the present routine.  Further,
when the inserted prepaid card 18 is not valid, the result of the
determination in step 410 becomes "No," and the CPU 11a proceeds to step
435 so as to warn a user, via the display apparatus 14 and the sound
apparatus 15, by way of providing a warning message indicating that "the
card is invalid." Subsequently, 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.

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

11



value of the flag Fis "I." Wen the value of the flag F is 1, gh@ gP%&él
a proceeds to step 510, and when the value of the flag F is . 'ﬁ

11 a proceeds directly to step 595 so as to end the present routlne
Therefore, when the value of the flag F becones 1 " as a result of
execution of the charge perm ssion routine, which has been described with
reference to FIG 4, the result of the determnation in step 505 becones
“Yes," and the CPU 11 a proceeds to step 510 so as to obtain position of

t he vehicle vehi cle position information J‘ro the GPS a aratus 12.
SubsequéfResgie Nh@"@@ﬁeg @&%Qw%'@@%‘t ﬁ\ﬂ”ﬂé’t%?thﬁ?rg@s a present
area (charged_area) in V\/m ch the vehicle is , fro resent

05! | ORTPGHSSINBTIGANDISEMTLE FiCor SHEIYIEME i PISHRIP AN SP eSS
information) in relation to |ongitude x and Iatltude which is stored in
t he extrmmaanseﬁmﬁomr@ﬁamwmerpr%@tﬁmn%ﬂa'aea ereeneeadigth in FIG
6, each area is defined by neans of a_plurality of points each specified
by | onifig de’éu1arﬁiartatth@@b@rge PrRsiessihiuinefraa HepSQherear. by four
points having the follow ng val ues of |ongitude x and latitude y: (x1,
y1), (x&fteyhpving prpcepded tariep 005, Vzﬁcﬁhésﬁa REENINRS VARG JEEeded to
step 520, the CPU 11 a determ nes whether the present area in which the
vehi cl evaliepnidberdiagiFris &1 <t YWhen e V%{we@fﬂhemgc'ﬁ i$ hb" BRI Wes present
when the present routine was | ast perfornmed (see tep 550, which will be
descr i bR@aegdsty step 5109 annrwhen Shewalve Hbtheclag Fasrs Bie GPEHT 58 new
charged area as a result of traveling, the result of the determ nation in
step 520rasegdfulireciysto stgp $Aonheo a@ﬁ@eﬂﬂatr@rﬁi@ééﬂgr@'&"'!ﬁ ep 525. In step 525,
the CPU 1la perforns entry charge processing on the basis of the fact that
the vehicl e hERershore:. wharhthe vawenidhe figgel ibecomes 1 tasadrsvliic) e

automati c chargi n% apparatus 10
execution of the charge permission routine, which has been described with

reference to FIG. 4, the result of the determination in step 505 becomes
"Yes," and the CPU 11a proceeds to step 510 so as to obtain position of the
vehicle (vehicle position information) from the GPS apparatus 12,

Subsequently, the CPU 11a proceeds to step 515 and determines a
present area (charged area) in which the vehicle is present, from the
present position information obtained from GPS 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 FiG.
6, each area is defined by means of a plurality of points, each specified by
longitude x and latitude y. For example, area A is defined by four points
having the following values of longitude x and latitude y: (x1, y1), (x2, y2),
(x3, y3), and (x4, v4).

Next, after having proceeded to step 520, the CPU 11a determines
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).

12



stores in the external nenory 16 entry charge information sho i.n. T 1.
The entry charge information includesya cha?ge anount for eacwﬁbﬁ Mﬁ%ﬁﬁﬁ
conbi nations of information itenms, including entered area, tinme zone, and
vehicle type (size; e.g., large, nmedium conpact). The CPU 11 a determ nes
a charge anobunt with reference to data corresponding to the information
itens at the present tinme and the correspondi ng charge information,
subtracts the thus-determ ned charge anount fromthe balance read out from
the prepaid card 18 to thereby obtain a new bal ance, and w.tes the new

bal ance int o YWherpthepghicledas eptered i Rew cBRreed 4red as &®MY: 0o 07: 00
09:00 17:00 areaType- 07:00- 09:00- 17;00- 19:00 Snall 100 yen200 yenl00
yen100 Yavelind dhanesult al e dataigrigaiansm %P@%Heﬁ%‘ﬁ&éég@%eﬂl‘g@%enzoo
yen200 éen Entered Tinme zone_ 19:00 07:00 09:00_ 17:00 ar ea'l;%ge- 07: 00-
09: 00- GRPUobla peoeredsiia stepod3in2tiosigeradfp the il Yleperforms entry

charge processing on the basis of the fact that the vehicle has entered the
new area. Specifically, the on-vehicle automatic charging apparatus 10
stores in the external memory 16 entryﬂcharge information shown in Table 1.
The entry charge information includes a charge amount for each of
combinations of information items, inciuding 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, 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 1
Entered Time zone 19:00 07:00 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 12:00 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, the CPU 11a proceeds to step 530 so as to stores a

charge record. As shown in Table 2, the charge record includes date and

13



Area BMedi unl50 yen300 yen200 yenl50 yen Large200 yen400 yenzoozygnﬁkﬁg g
Subsequently, the CPU 11 a proceeds to step 530 so as to stores“a” ¢ch r@ﬁ
record. As shown in Table 2, the charge record includes date and 13 2 9 PAR
2005 tinme (unit: sec) at which an entry fee is charged, vehicle position
information (latitude, longitude), in-area travel distance, which is the

t ot al

area, area,

t he charge record

i ncl udes

di st ance t hat

char ge

the vehicle has traveled continuously within the sane

type,

and vehicle type (Ilarge,

Far e eprcI ol

_ i ncl udes informatio
a managiimg (UeBhpaslalwbichan eptydpeds €
informati on which was used in the cal cul atjon

anount . (latibde, Braiude).nSEtrera ravel gistancewhieh & the gtal

a

&n

i tude(l atitude)D stancecl e 0830140100135- 30- 00. 0035- 00- 00.09|

083014 0benmettcledias travelsdomntimuonstyswith
0830141025135- 30- 01. 5235- 00- 32. 281010. 1 mADi st ance

083014 1tgp6;138d 3ghixie 2yss (lapaasneduiny, smalhk r y Vet is,

0830142115135- 30- 02. 1535- 00- 51. 78505, 2 nBDi st anceNed. _
083014 30anuss-igmromtiogsicr spegHying@ohaweanosnh Apd emanaging

0830143647135- 30-02. 2235- 01-10. 050. 0 nCEntr

yMed.

imribesiaHne avea. area,

C
INERY;

medi um snall).
e.anmpunt and

PO ecord

A

i

That

is,

00. 0 mAEnt r yMed.

arge

Med.
the charge record

0830144686035y $Mo0BUSEBECaive te gbage. 7 nathak shasap gecord includes

information which was used in the calculation of the charge amount.

Table 2 _
M {D |[Hr [Min |Sec [ Position Position In-area | Area | Charge | Vehi-
(longitude) {latitude) Distance cle
08 {30 {14 {01 |00 | 135-30-00.00 |35-00-C0.00 |0.0m A Entry Med.
08 |30 [14 {05 |11 [135-30-01.01 |35-00-16.44 |5062m |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 0.0 m B Entry Med.
08 [30 ji4 |21 15 | 135-30-02.15 |[35-00-51.78 |505.2m |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 G 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 | 10101 m | C Distance ! Med.
08 130 |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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0830145313135- 30- 03. 1235-01- 43. 051010. 1 nCDi st anceMed. 29 MAR 05
0830150056135- 30- 03. 2535- 01- 58. 771501. 8 nCDi st anceMed. Subsequént|y, QQJ
CPU 1la proceeds to step 535. The CPU 1la also proceeds directly to step
535, when the vehicle has not entered a new charged area at the tine of
performance of the above-described step 520, since the result of the
determ nation in step 520 becones "No,". In step 535, the CPU 11 a

determ nes whether an in-area travel distance is greater than a

predeterm ned reference value A  The in-ar ee? travel .djistance |is cal cul at ed
on the basis d¢carsiapovbendie vehice hagittaeied Qyet AAHSIBRCE HERIYn by neans
of an unillustrated routine perfornmed by the CPU 1la. 14 1#9 MAR 2000
Accor di iiginthepedetargineddistanga A withiiethe samsrargag iRg it er than
the predeterm ned distance Awthin the sane area, the result of the

det er i $RlerBINationsinesiep H35hecones'Yes, »anghthe kP Wdlapraceedsdeds to step
540. In step 540, the CPU 11 a perforns processing for charging in

accor daier 540 h 19 slenR49, tlae StRH I aparfgens prperssing 400 shargiigd Bh- vehi cl e
automatic charging apparatus_ 10 stores in the external nmenory 16

uni t - di 3AcoRdaNehWithisiansenglistance §barden Tapedficallyriiae oRrveRiciet ance

charge infornmation includes a charge anmount per unit distance for each of
conbi nautematisichaigingeppaatys dRstorasciniieRXtara memarngdd area) in which
the vehicle is present, tinme zone, and vehicle type (size;, e.g., |arge,

nmedi umunitcdigirnae change iclymetiorishewhiindable Shar e Hhthistalceéh reference to
data corresponding to the information itens at the present time _and the

cor r essbasge infprnatisaingudes @ ehargersplnt Perdntalisiapse faceach 9é

t hus-determi ned charge anmpunt fromthe bal ance read out fromthe prepaid
combinations of information items, including area (charged area) in which

the vehicle is present, 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 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 |300yen |250yen |200vyen | 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 |350vyen [200yen |100yen |[100yen |50yen

Subsequently, the CPU 11a proceeds to step 545 so as to store a
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card 18 to thereby obtain a new bal ance, and wites the neM/bahzwfgﬁhﬁﬁﬁ
the prepaid card 18. Table 3 Information itenContents of infornat (5
Charged areaArea A LargeMedi unSnmall Charge/ 0.5 knFirst 0.5After 0.5First
0.5After 0.5First 0.5After 0.5 knknknknknkm Ti me zone: 500 yen450 yen300
yen250 yen200 yenl150 yen 07:00 - 09: 00 Tinme zone: 500 yen450 yen300 yen250
yen200 yenl50 yen 17:00 - 19:00 Tinme zone: 400 yen350 yen200 yenl00 yenl1l00
yen50 yen 19:00 - 07:00 Subsequently, the CPU 11 a proceeds to step 545 so
as to st

then pr6 @@fgre[c&ré\éédwﬁggéoc%%ﬁh@ﬁstgng ndgl ﬁ%ﬁﬁoﬁ‘g&%ﬁggsﬁg ééggsogg_oi hgnd
1 LZ“SE%@ VBB fepn ér@vefqpt%@ﬁcﬂ”'ﬁw%%?? Eaﬁ*ﬁépﬁﬁlﬁ% B st ep 535
DRCOTeS b e ot e o e Beob i et P52 o
or oceod8oeoe gL bg deyerrpatRRan fep Ss Eﬁé&a%% e IR dmnner
e e B4 s B BB, 1T 520
I of hebvesant aren getersipetyh he Boavb bl J8'S1E) o Shrvigld O

area to be used for calculation of the next time, and proceeds to step 595 so

as to ends the present routine. In this manner, the charge processing is

performed. Notabiy, the above-described steps 530 and 545 constitute

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 iésuing 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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whi ch is necessary for specifying the charge anount and a party .
(managenent conpany) to which fee corresponding to the charge %rﬂ)@’iﬁﬂ i2805 t o
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 nmachine 20 to
the newest information. FIG 8 shows a routine for updating the charge
information stored in the prepaid card 18, transmtting the charge record
stored in the prepaid card 18 to the cent eé corrguﬁer 30, .and uEdati ng the
bal anceaowill he desephed Iater gthegcenteh gopmpyten 3Q IS EOpHGUIER 9 FASIMHy nachi ne
20 performs these routines every tine,a predeternn eriod of tine

el apsedhegjrwestichargg ,'nfé’ﬂ'”@t'ﬁ‘ﬂetﬂem@r‘?ﬁ"ﬁé%éjuc”?wh'?ﬁg PidPSt arts the
processing of the routine of FIG 7 fromste ZFg’%thQrfEOf' Af ter having

pr oceedBdingo(serd™16.elP)7 05 hargiorepwhendhgdiawestrhargR dtogmating s

i nformati on has been received fromthe center co utfer 30. Meanwhile, 16 2
9 MAR Jdemm Hansmitted&oge the caBteT Coputef RO, gﬁf%émt:%n%\.‘ﬁ er 30 is configured
to transmt the newest charge information to {;/E’ihgird | Ssui ng machi ne 20
at a prdgterminatienny stepe’ 05 kkecames "Yass anst e APrACERYS Qhar ge

i nformati on has been transmtted fromthe center conmputer 30, the result
of t he siep &6 smasda updaie she Therastdprmation stored g tﬁ%@@ﬂa 1 a proceeds
to step 710 so as to update the charge information stored.in the external
nenor y memery QBeOTdQECFﬂFQQﬁfT’WQQrfﬁ@ﬁ'ﬂ'ﬁ@g&éboﬂﬁh? Raskaef thegrecehed ecei ved
information and store the updated charge informatign in the external

menor y infermetioseapkatarg theppdated shargs bdenation Inig,ex¢nalg ends the
present routine. Wien the newest chargg i nformation hasﬁnot ée been

t r ansninmemery 28m tSubsaavestlye i GF! 238 proaeede i fieRf 99 ARLeRDS ni nation in

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 22¢. 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 éo 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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step 705 becones "No," and the CPU 21 a proceeds directly to st i@ﬁ’ 2%
ends the present routine. In this way, the charge information stor he
card issuing machine 20 is updated to the newest information. Further, the
CPU 21 a starts the processing of the routine of FIG 8 fromstep 800

thereof at a predetermned timng. After having proceeded to step 805, the
CPU 21 a determ nes whether the prepaid card 18 has been inserted into the
hol di ng section 22a of the card issuing machine 20. Wien the prepaid card

18 has been inserted,. the 21 a. pro s to ste When th prepai d
card 18 has narheﬁetswaﬁﬂmw?ﬁ RNt '-F?éf %fsﬁuﬁwg@géggn eopgetp@d 895 and
ends the present routine. Further, CPU 21a 2eter nes |n sée 810
whet her CAth§ hassberitnserigdntg the H@ q‘%é?‘:t'wg 1 When
noney has been El aced, the CPU 21a Broceeds to step é? Wen noney has
not yet Plsgéd ipit gdaoNey, plagement Qpening 22&ds Q'Bcﬁtt@% res¥t OhINg o eject the
I nserted &Jepal d card 18 and then roczeds to sta}g 895 so 5 é}o end the

pr esent dewumination in step §@rapddbe ragull ot the getgminption i Sighei®ued on the
assunption that the prepaid card 18 has, been inserted.into the holding
sect i onbothabeeRmao ?(é’? htg@ (BBUnz'!%P&%‘&Pq%totﬁ@prﬁﬁ'f%?"ﬁl%@@%mo Beni ng 22c.
Since the result of the determ nation in steP 805 and the ,resul.t of the

det er i Peenais card 48dhe sregves ehrroe dfgematiar (e, ie 6parea infopPgieRds to step
820 and wites into the prepaid card 18 the newest charge information
(i.e., mmat@ﬁlangee@WSMSC&M%&E&MOE@%%M*&% BEWE2p 710)
stored in the external nenory Subsequent |y, the ‘hJ 21 a proceeds to
step 828ubseaiently, ﬁ'@%@mﬁ@1adyé\¢693§§€rﬁt%§2§k% 6%’“%%% (ﬁh‘%see Tabl e 2)
fromthe prepaid card 18 and stores the read char cord . n the external

menory avewessihed shagge epord dsae ilahie ) fom ihe g ‘?Eﬁ‘i iGH8 1% n read- out

nmeans for reading the
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 prehaid card 18.

Subsequently, the CPU 2ta 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 compufer 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
cérd 18. Subsequenily, 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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distribution information (charge record) fromthe prepaid card%@. MAR
Subsequently, the CPU 21 a proceeds to step 830 and transmts the %h?gﬂé
record stored in the external nmenory 23 to the center conputer 30. Thus,

the center conputer 30 becones able to identify the tinme 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, nedium conpact) of a vehicle
to which the fee has been charged. Notably, the function of step 830

serves as transm ssion neans for transmtti he distribution i.nformation
To |t hestepri4d ceBRpIas DABNCRATANGIHG SR, 10" sNAPGHIIE REBPEST835 5o as

to erase the charge record stored in the prepaid card 18 and then proceeds
to stepthegorepgidsakbi8ywrite into the prepaid card 18, as a new bal ance, the
amount obtai ned through addition of the placed nbn t éhe bal ance stored
in the prepaily means abthesprvardeserihed Pﬁ&@@@l‘*%ﬂ%?é’&t e ChE"9% epai d card
18 fromthe holding section 22a (issues an update repai d c?rd . As
descri baipramdion OEETGZ)@DWQCQUIJ%SS’ET'E‘BSGH@"&%ﬁEFi‘?G @&1% Cotd S1€8hgi ng
means for changing the balance of the prepaid card 18. B%/ rre?ns of the
above- dodbeinrepaist evdsts tythe panies compuiier SRapgd undsaie ofdie balafca he
prepaid card 18, transm ssion of the charge record stored in the prepaid
card 1®fitbetprepaisheand thapriesconwlisiAd- updat e of the bal ance of the

prepaid card 18 are acconplished. Next, operation of the cenfer conputer 30
will be descrNeddopetation eff thecsgrytter gompader 30 Al bf@eqﬂr%e(bwghoms a routine

for distributing to the respective managenent co%)pagﬁi)ﬁg t.he charges
col | ectreferepcene &GS 9 ard 10ng flksHH sROYS a mutineier uling 48 ¢heie for

transmtting the newest charge information to the car% i ss%i ng machi ne 20.
The cerfespegigpimagiagement companies the charges collected by the car

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 8995 so as to end
the present routine.

Here, the description will be continued on the assumption that the
card issuing machine 26 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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30 perforns these routines every tine a predeterm ned period of) §i PR 2005
el apses. Specifically, the center conputer 30 starts the processing of the
routine of FIG 9 fromstep 900 thereof at a predeterm ned timng, and
proceeds to step 905 so as to determine whether charge record information
transmtted fromthe card issuing nmachi ne 20 has been received. Wen the
charge record information has been received, the result of the

determ nation in step 905 becones "Yes," and the center conputer 30

proceeds to step 910. en the charge record,information.h t t b
recei stQmPHEV&EEC‘E‘@mﬁth%?p@d%p?‘géééﬁ§ai%’i§t@e8ngggltgaggl%\g’?f%gen)d/e t heeen
present routine. re, the description wll ti d h [
Phat 1 Heoehacionase GoHbAMABTEIOHE OIS PR P AR TN ERET B8 r ecord To t he

center conputer 30 upon execution of the abgve-described step 830. In this
coce, Cpksea v fAesandn il o CRERTSE oL an 1he
on t xnﬁgn?hicggéeaﬂfééi%@ %hﬁtfcgé‘“?é’@ﬁreﬂ,m pent Qf B distributed to
exanpl anacagemant RANHIRM P AuFbds GHE - AESRECHE. 1BPLOLTIEE! THemagemsnt of the
Char Go@NAIEAdh SRCbASR SRS & IR PEUBL I CTBANEREM A  agenent

conpany of the area. Subsequently, the center conputer 30 proceeds to step
915 i n conRANy QbﬂlféﬁfQﬂ-m di stribution processing for distributing the
cal cul ated distribution anounts to the conputers of the igs ective

t

managenent cémhEaaentiinthe eertgr spAYRAAE 3P PrecesdpiLsiep 3 OLMN t he

present routine. Thus, the ) L T
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 resuit of the determination in step 1005 becomes
"Yes," and the center computer 30 proceeds to step 1010 so as to transmit
the updated charge informatioh (newest charge information) to the card
issuing machine 20. Subsequently, in step 1015, the center computer 30
ends the present routine. 1n 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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collected fees are distributed properly. Further, the center co t
starts the processing of the routine of FIG 10 from step 100%4&%&?%%5(

a predetermned timng, and proceeds to step 1005 so as to nonitor whether
an operator's "instruction for transmtting updated charge information" is
present. \Wen, after updating the charge information of the center
conputer 30, the operator inputs an instruction for transmtting the

updat ed charge infornmation to the card issuing machine 20, the result of
the determnation in step 1005 becones  "Yes," and the center conputer 30
proceeds to stept wihbe desgy ?g apesgton pf ”’i%@nt}fﬁ%ﬁa«?&“ﬁﬂ '€ i nf ormati on
(newest charge information) to the card issuing, nmachine 60. Subsequent |y,

i n st epch@og appataths 0 abieiree the chargr INTREMBHIREMIENIRY ?i%@?aﬁﬁ t he
above-descri bed manner, the newest charge information is transmitted to
the carerrdstdiwhickheas heenyipdaied imihe %lPl‘gY%‘é’eﬁﬁT'B?ﬁﬁ@ﬁiW\ermﬁ ft%iefhe prepaid
card 18 is updated when the card  issuing nmachine 20 executes the

above- dedbei arevebicis automatia ghetuing appaatyspidk 20R9EERHORWH B descri bed
operation of the on-vehicle automatic _charging apparatus 10 at the tinme

t he chagtgaedrftrrihei raintat which he peppil Gar‘géag‘alPG?QWﬁEﬁwﬁ% been updat ed
in the above-described manner, is stored in the on-vehicle automatic

char gi nigferpsaticat weittep. tharejatehapbegn inpeited intodthgrhdding MEANSHY $oi nt  at
whi ch the prepaid card 18 having the newest information witten thereinto
has beefhe R tlda ofithe emvehisle pHtpatis shanging apparaitg 14 repeatedhe

on-vehi cl e automatic chargi ng_ apparatus 10 repeat edl execut es the charge
i nf or meeswtemtha ehatga infermatinth Updats utne shown & E)G- 11JPBRIED tine a
predeterm ned period of time elapses, and in step 1105, determnm nes whet her
the prel®evernyding &lﬂéedfﬁéﬁnlﬂ%ﬁwf&fj phiime ﬁ@%@ﬁdﬁﬁgmﬁé%m‘i@?a. In this

case, since the prepaid card 18 has been inserted, the )
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 GPU
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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result of the determ nation in step 1105 becomes "Yes," and thg €Pynal 05
proceeds to step 1110 in order to determ ne whether the charge”i nformtion
stored in the external nenory 16 differs fromthe charge infornmation stored
in the prepaid card 18. In this case, since the charge information stored
in the external menory 16 differs fromthe charge information stored in
the prepaid card 18, the result of the determnation in step 1110 becones
"Yes," and the CPU 11 a proceeds to step 1115 in order to determ ne whet her
the charge information stored in the prepaid card 18 is newer than the
char ge theptanaidicend 8o starepihenpdsied chalgemigiomatien inta thaiextemed, since
the charge information stored in the prepaid card 18 is newer than the
char ge Meoenat§.candtheregroceadsdoetepriifs seastg ersl thet preseatul t of the
determ nation in step 1115 becones "Yes," and the CPU 11 a proceeds to
step 11e@tine.order to update the charge information stored in the external
menory 16 on the basis of the charge information stored in 21 2 9 VI AR 2005
the prepai d cdhenthe prepaid cand 18ghst eet leen nsearigdywhan the charget he
external nenory 16, and then proceeds to step 1195 so as to end the
pr esentinferonatiotestonsd in tine eptarpal hesaery 1Bishihe sanemscihat steneddd, when t he
charge information stored in the external nenory 16 is the sane as that
st or ed the prepaichearshi 8, eawlendhegharge inforpatinarajerddhindihespriepaidt ored in
the prepaid card 18 is not newer than that stored in the external nenory
16, t hecardsi8 is nofnewer therethait isheresinnithe sbdgrnal 0%mon 06, dre teksllt becones
"No," and the CPU I | a proceeds to step 1195 so as to end the present
r out i neaf tha deaiermuadivs-idestepiiidd, rdifeor 1dpadraconies hidodrendythe nf or mat i on
of the on-vehicle automatic charging apparatus 10 is acconpli shed.

CPU 1ta 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 funétion 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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As described above, in the present enbodinent, the card issuing Smain ?@%
20, which serves as a ground term nal apparatus, and the center conputer
30 can obtain, via the prepaid card 18, a charge record which constitutes
information that the on-vehicle automatic chargi ng apparatus 10 wused in
order to calculate a charge anmount (i.e., distribution information for
speci fying the charge anount and a party to which a fee corresponding to

t he charge anount nust be distributed). Therefore, the charge anount

et | ¢ uPr TRt S PEHoHS RGN Slo ru Rt PRet PRBTT 4 E0ERe cord
[ [ hi 20 i ided with the f ti f j ' th
bal anceobit PSSR ety o HeF Sxemplee Trirediofine aHoppidSarg Theih char ge

i nf Lon, t . t insert th id card 18 into t d
| sl no\GEBHIPRY SHek e or 88Y TR DPROLIT MR FRAdARIs ne- 20 can

have a charlﬁe to optain the char?%e rqeyford. The present invention is not
li i t edMHPRIBdEEBIRY Hipedn 22 WS- MAR 2005 enbodi nent, and vari ous

o o MBS R Rl b 205 LGSR oy ik "
e e bha hb B obhl el o LB Rechnelbb S b b
Funct | GMa18P IJaTETAHG BRAHYSPISRGA F@YT 0 1Tk GaLhBHIUb A g 4018, the card
e B S b SRR 8 B ArRefiod B e oo
ConnectarparatisahidLRRE Al st Gincdonis) TradIRG Sharder ot OR 14 souing
machi neprégaﬂp

gartdh 188. Although the card issuing machine 20 is connected to the
center computer 30 by means of wire, the card issuing machine 20 and the
center computer 30 may be configured to exchange information by means of
radio.

The types of charge are not limited to the above-described entry
charge and distance charge. For example, charging may be performed in
accordance with time over which a vehicle stays within the same area.
Alternatively, charging may be performed in such a manner that time charge
is applied when a vehicle travels at a speed less than a predeterminéd
speed, and the above-described distance charge is applied when the vehicle
travels at a speed greater than the predetermihed 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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center conputer 30 may be configured to exchange information by Seans ﬂm5
radi o. The types of charge are not limted to the above-described entry
charge and di stance charge. For exanple, charging may be perforned in
accordance with tinme over which a vehicle stays within the sane area.
Alternatively, charging may be performed in such a manner that time charge
is applied when a vehicle travels at a speed | ess than a predeterm ned
speed, and the above-described di stance charge is applied when the vehicle
travel s at a speed greater than Epe pLﬁggternined speed. Moreover, the
system may be configured in such 2L fa that the center conputer 30
transmts charge information by radio, and the on-vehicle automatic
chargi ng apparatus 10 receives the charge information via the ground-wave
communi cation apparatus 13 of the on-vehicle automatic chargi ng apparatus
feibish SeiPaRes

10. 23 b oAwalierted-chargadistribution sygiem iRr Xegic ERfPHReS Wt em for a
vehi cl e which conprises an on-vehicle autogg}ic q@gﬁg;gﬁuspparatus nmount ed
on a vednveBicie uiomglie Gharging ArParalisyRPEniRd an sy & Re ground, and
which is adapted to distribute char%es colleéted t hor ough ;sai d on-vehicle
aut omat 9reURHAeENing! appssrtis disposrd enthe graugd. aakwhieh iedaredtochar gi ng
apparatus _conprises: holding neans far renovaply hol ding an informtion
r eadabl distribpite chprees é@'&@ﬁﬂghmwﬁﬁﬂg\ﬂrﬁﬁeﬂc% HOFRALGERANGIRG t her eon:
charge processing neans for calculating a charge ampunt to be charged to
the vetdRRarabis, vHerslspaidsn-yebicle aHIqrAANE FRATBAC PPPAERWISt i ng the position
of the vehicle, reading the balance fromthe recordi ng nmedi um hel d
comprises:
holding means for removably hoiding 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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by sai d hol di ng neans, subtracting the cal cul ated charge anou N Of¥
bal ance, and witing the subtracted balance into the recordi ng rﬂecﬁ?@hﬁﬁ@r]d

distribution information wite nmeans for witing into the recording nedium
distribution informati on which is necessary for specifying the charge

anount and a party to which a fee corresponding to the charge anmount is to
be distributed, and wherein said ground term nal apparatus conpri ses:

hol di ng means for renovably hol ding the recording medium and distribution

i nformation rgad;.0 ans.fo adi Uy di St i jnformation
fromthe r ecotﬁﬁiqﬁ r EOWR%FPEJatLC{?‘ '53’18"%0#‘&5 ﬁatloﬂg{ﬁé SBBJ bﬁ\grden

col l ected-charge distribut.ion system accaor.di iml, wherein 24 2 9
MAR ZOOBrotcﬁés'Hgs’f‘feﬁﬁﬁth&qt'Prﬁrgﬁﬁg? ) Uféﬁ&tﬁarehg‘%t@? %:nﬁéa"mtbn that sai d charge
processi ng nmeans used in order to calculate the charge anount. 3. A

col | ected-charge distribution systemaccording to claim1 or 2, wherein

the system.incl ude computer which . is connected to.a plurality of ground
term nad- aﬁ&j?ﬁ'&??ﬁ;'g-gﬁ?megﬁt%wfb3\’%18%8%?%'?9 goaﬁ%"@écﬂr gf the ground
term nal  apparatuses includes transm ssion nmneans for transmtting to said
comput YN di stribution information read out fromthe recording medi um

4. A coll d-ch di i but i di | ai 1
Yo 3. “wher oi e SyataRAPHL sk ot cedpHP ARt 5 3ekete & AMRIRLY oot ¢

chargin apparatus is configured to read .o fromthe recording nmedi um
char ge Q?PHFQBWW@iaé??é‘ﬂatflafagdl%lae?c?ﬂ’m%ﬁcqtﬁgfecwggr’ tint and get er ni ne
t he

each of the ground terminal apparatuses includes transmission

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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charge amount with reference to the charge information; and sajygprg$ﬁ§ﬂﬂ
term nal apparatus conprises charge information wite mneans for m;iii qj
the charge information into the recordi ng medium held by said hol ding
means. 5. A collected-charge distribution systemaccording to any one of
claims 1 to 4, wherein said ground term nal apparatus conprises bal ance
changi ng neans for changi ng the bal ance of the recording nmedium held by
said holding neans. 25 2 9 29P5 6. An on-vehicle automatic charging
apparatus which is nounted on a vehicle and constitutes a coll ected-charge
di stributions systemin cooperation with a ground term nal apparatus

di sposed on the ound, ,sai n-vehi cl e auto L.c_charqi appar at us
conpri sPng’ rh%’l"c‘!gh&’lf?ré‘é'ﬁ%mﬁ F QQtﬂqu{%ﬁj i % 'Chﬂsi"ﬁq"gﬁﬁaﬁ%ﬁpreadabl e,
writabl e recording nediunm charge ocessi ans for calculating a charge
anount Y&higle ar&?'hsgg%f&%%ﬁ ?r@wk?ggﬁ%géa@ﬁs‘%ﬁﬁ%ég@f@s%g%§'i1ti ch)n i Inf gr mat | ong
representing the position of the vehicle, reading the bal f th
recl?or di%ﬂ?&ﬁt'ﬁ%"ﬂ& G 9'89”9H@rrﬁﬁ%ﬁﬂaa@%és@wg% %Bﬁ{ itk =25£"33F1at eg
charge amount fromthe al ance, and writi nr? the subtracted bal ance into

the rec¥ryeRIeBHIAMANIGSH2EPOEARNAARE FHUPBIHEL on write means for writing

into the recordin medi ym di striputiqn information which . s necessary for
speci fyi ng tﬁ@l‘é'ﬁ'gr@@anﬁ DFﬁmQHa&X rﬁﬁﬁ?‘ﬂg FpINiAiRatieD fedalyfr espondi ng to
the charge anmount is to be distributed. 7. A ground term nal apparatus
whi ch iWTi@blg redig MediYound and cooperates with an on-vehicle

automati c chargi ng apparatus nounted on a.
ch%rgg prggessing means }or ca?culatmg a charge amount to be

charged to the vehicle on the basis of position information repr_esenting 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 coliected 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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vehicle so as to constitute a collected-charge distributions sy%qF@%¥ i
di stributing charges collected through said on-vehicle automati ché‘giwg
apparatus, said ground term nal apparatus conprising: holding nmeans for
renmovably hol ding an information readable, witable recording nedium
havi ng a bal ance recorded thereon, said on-vehicle automatic charging
apparatus witing into the recording nmediuma new bal ance obtai ned through
subtraction fromthe bal ance of a charge 26 2 9 MAR 2005 anount cal cul at ed
on the i it i i ok i hthon of the

veni oI e TRy Spi Ut A LALELA REEGRIRERALAE bbRschBRL hED o

Shect [Ybagnb Ak e aCURIAR: ARRAIUGHAGRBIoN b flb by

corr esponding charge "anount _ I but ed; [ _

O g R R R 5B ALGS e g, et om
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post .on 11 A S UABLIGE A1l Khee oo BPApA S TR g0 ond
L Conlel A 8o 0 B ERARIG P, 2L L 5, 1 =, L oret on used.

charge record. When the prepaid card is inserted into a card issuing
machine 20 in order to increase the balance, the card issuing machine 20

reads the witten charge record and transmts it to a center conputer 30.
The center conputer 30 distributes the charge
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amount to managenent conpanies on the basis of the charge recordyg 28p 2005

ABSTRACT

An on-vehicle automatic charging apparatus 10 obtains its own
position information from GPS signals from GPS sateliites 51 to 53,
determines on the basis of the position information whether conditions for
charging are satisfied, and subtracts a calculated charge amount from an
inserted prepaid car, when the conditions for charging are satisfied. At this
time, information used for calcuiation of the charge amount is written into
the prepaid card as a charge record. When the prepaid card is inserted
into a card issuing machine 20 in order to increase the baiance, the card
issuing machine 20 reads the written charge record and transmits it to a
center computer 30. The center computer 30 distributes the charge

amount to management companies on the basis of the charge record.
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