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
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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



machi ne i s disposed differs froma manager of an area (road) in 9§ AR 2005
charge anount nust be subtracted fromthe card, the manager of the area
cannot receive the charge which the nmanger should nornmally 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 which includes an on-vehicle automatic chargi ng apparatus nounted
on a vehicle %ﬂ %{ound term nal apparatus di sposed on the ground, and

d
whi ch i MYt 'atS‘Ba #EEeWShut e charges col l ected through (by using) the
on-vehicle autpmatic ,chayging apparatus. The on-vehi ¢l e automatic chargi ng
appar at us i ncﬁ'm%verhm%?ﬁgv?fg’&ﬁgﬁlf’ CPRMBRUPNE YSIRIT ABVRIMES & or mat i on
r eadabl e i tabl e . recording nedium having a bal apce recorded thereon;
char ge BFQ)t\gr@ggﬂh at&ﬂmaﬁaﬁig@%@m% QGRYOR @h‘ﬁ?'ﬁg tgﬁtﬁ?ﬁ I$31B8 charged to

the vehicle.on.the basis,of position information representing the position
of the (afNiQIs @Q&ﬁﬁé differs BamamsEnagsh i AR ARl IMWHIGhRhel d by t he

hol di ng ans, subtracting the calcul ated charge anbunt from the bal ance,
and. wr LEPRS AOUBE S e SUBTRGIR A QI 166 (060 s Lo anAgER et g A e
distribution information wite ans for witing into the recordi ng nmedi um
di st ri bERMM qeﬁpmepﬁq infirgﬁ/rwwﬁhiqge ReRRAFRoYlg Naspedly roraiyet he char ge
anount and a party to which a fee corresponding to the charge amount is to
be distributed. The ground termnal apparatus includes holding neans for

renovab ol djng t E AR 2005 recordi ng nmedium and distribution
i nf or mesy e Iing out the distribution information

fromt e rec L-' n'edi_ held by the holding neans. In the on-vehicle
aut omat i c chgf@?n SRIHdPyenRHoN bas b@ﬁ&rﬁ@o%l?'tfg@&i”rﬁdﬁéé‘?\@%é%hthe

bal ance, recorded on. the recordin di.u
the acbove-gescribecja proeb(iems, a%dqﬁe feg}ure 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



whi ch may be a prepaid card, an I1C card, or a |ike card, subtraq}s@] fmadse
bal ance a charge anount 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 recording medium Further, in the on-vehicle automatic charging
apparatus, the distribution information wite neans wites into the
recording mnediumdistribution information which is necessary for

speci fying the charge anount and a party to which a fee corresponding to
t he charge amount js to be distributed. Meanwhile, the ground ternmn nal
appar at"§&crdagdnediun;and distibulion idarmation read-eout Mmeans Y reeiidi ng
medium As a result, the ground term nal apparatus can obtain, via the

r ecor digH thedistibutige infasinativm frem thedesprding snedibin heldbynd@ssary for
speci fying the charge anbunt and a party to which a fee corresponding to
t he ch:ﬂfﬁamﬁnﬁﬁﬁﬂsi s to be distributed. Therefore, the ground terninal
apparatus can djstribute the fee corresponding to the charge anmount to a
party who nudb the@siyehicieeaytomatimcharoina apparatus, dhes¢hangat i on i nf or mati on
preferably includes information that the charge processing neans used in
or der PHOES$TNY AFeanhEcadmiiegbalgpsanecores omthe regerding madivas been
required for calculating the charge anount refers to information which

i ncl udddhichmaydheiprendid cardmn {6 capdcon g like ward heubjeaciadm thad a party
to which a fee corresponding to the charge anount is to be distributed and
whi ch Ralannecn chesge Bynaug Qﬂwgtedsomlge%nsasz@mema@cmmg nmeans. By
virtue of the above-described configuration, the on-vehicle automatic
char gi douppHeatadheehybiainainew batrnsee padeviies theniew balarge as t he
distribution information, and thus, the calculation |oad of the apparatus
can beitednedacomiing sredivin. thertkes e e poryatdeleadonmnaticeehaging i s
connected to a plurality of ground term nal apparatuses in a
comunfRpaEius, hengistibuligem 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



each of the ground term nal apparatuses includes transm ssion neaps {A%r .
transmtting to the conputer the distribution information read dut ¥ nz[wﬁe
recordi ng medium By virtue of the above configuration, the distribution
information is transmtted to the conputer disposed at, for exanple, a
centralized managenent center, and therefore, the conputer can distribute
proper anmpunts to the appropriate parties. In this case, the charge
processi ng neans of the on-vehicle automatic charging apparatus is

preferably configured to read ouj fromth recordi ng nmedi umt he charge

i nf or maPYIESTIEH SeletiBY Hi”rHenﬁgW@%‘éﬁ'é@schﬁ?”ggwaSQPg}nﬁ ne the
charge anount with reference to the charge information; and the ground

t er m naPNyeslaaiomadicsnasoing aRPAAES SIRIJEAV|FREJP HEPBE MfVt e means for
witing the charge information into the recordi n% ﬁdi um thI d b¥ t he

hol di nginfeamationTRs the shietsbugan intosmagien. prdihysdhe caleyiating 'aadi%m t he
charge informati on used for determ ning the charge anount and determ ne

t he chalhgcarRp@Iates GRD DS E5MICEAee to the charge information" enconpasses an
operation of readi nq the charge information fromthe recordi ng nedi um
tenporarily sPeHermplyHaesusted inalusesa computer whichysgenpested xaon- vehi cl e
automati c chargi ng apparatus, and reading the charge information fromthe
menor y RIUFaliRY of greundtersmnagt apRaratusein 4 coMyMNpIRaYYS rIABLRE ! or der to
refer to the same. The charge information is changed frequently, and

t her ef gach akthergrapsrl @ravinganparatisasdpgiudgsdmnanaissioeansdok aused to
recogni ze the charge information by use of sonme nedi um Wen the

above- deansmisling te the cgimutientng distiptiandpfoimationegastovhiremiia on can be
provided to the on-vehicle automatic charging apparatus by neans of the

r ecor dirfAGOFEIAE MREdiUPh addition, with the above-described configuration,

since a user nust cause . . o o
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



the recording mediumto be held by the ground term nal apparatus ( R\/L@{)cﬁgé
to obtain the charge infornmation, the ground term nal apparatusca t4h
the distribution information during such operation. Further, in this case,
the ground term nal apparatus preferably includes bal ance changi ng neans
for changing the balance of the recording nediumheld by the hol ding
means. Since this configuration requires the user to cause the recording
mediumto be held by the ground term nal apparatus in order to increase the
bal ance of the regor din rredj[um t he ground term nal apparatus can obtain
the di sBMYRLIGET ﬁ'fB}F?&?Hﬂ'n NEPPME- such operation. Other features of the
present invention resides in the on-vehicle autonmatic charging apparatus
and the groundNe&Naraginigppatiands chirngrd feasrantyupaditherefgty M@lescri bed
system While referring to the drawings, there will be described one

enbodi n@AVelicieRUte At GNedO R RRATGILS MUsh besrusest tonecerRizs e system for
a vehicle) according to the present inventiogn, which is adapted to

di st ri béh@rgeciRipTRRAILPY tisedd IaMe Heediimenyiian Hig ahavye-despEPedng

appar atus. BRI EF DESCRI PTION OF THE DRAWNGS 2 9 MAR 2005 FIG 1 is a
concept SMigyralionis @Mmrjoyed he shargg ipformatiop ¢artbedrewseddodhst ri buti on
system according to the present invention. FIG 2 is a block diagram

showi ngPRyehiche aulematic shasgingraPRaralieh by neeang pbHha recadiigMegiéPpar at us
shown in FIG 1. FIG 3 is a block diagram show ng the configuration of the
card il9sagdiorawihibe ahong-desaringd gonfigusation; singed ysemaust §aseng a

char ge Flerm'ssi_on routine gprﬁram executed by the CPU of the on-vehicle
aut onatthe "esardinggnegive &2 be heldiy therground terminal apparatus in order

to obtain the charge 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 5 is a flowhart showi ng a charge processing routine (progéatm \ 05
executed by the CPU of the on-vehicle automatic charging apparatus !‘%%v@ﬂ

in FIG 1. FIG 6 is a diagramused for describing a nethod for specifying
a charged area. FIG 7 is a flowhart showi ng a routine (progranm executed
by the CPU of the card issuing machine shown in FIG 3. FIG 8 is a

fl owmchart show ng another routine (progran) executed by the CPU of the
card issuing machine shown in FIG 3. FIG 9 is a flowhart show ng a

routi ne (prog executed by the enter conputer shown in FIG 1. FIG 10
is a flowchar’%@lb\'/ﬁ AFCAREP V#%ﬁ%ﬁév”@ﬂrﬂaﬁreé‘ﬁ'fet&é(ﬁjt ed by the center
conmputer shown in FIG 1. FIG 11 is a flowhart showi ng a charge

i nf or me€9ItRctech@RAEe digtiibetion sysignm ArcerdeaddnepresrntdeMion-he on-vehicl e
autonati c char&inag_ apparatus shown in FIG 1. s Eck.AR 2005 BEST MODE FOR
CARRYI NG ouT HiGE 9 inveRieadiagramishawiggdbsconfigarationaf dioanighi¢le entire
configuration of a _collected-charge distribution systemfor a vehicle
accor di #omaticehargingeappaiatye shpwh, INThi&.slist em i ncl udes an on-vehicl e
automati c charging apparatus 10 nounted on each vehicle; card issuing
machi nes 20 e':dg:% Dis a pickrdipgramsivyengdhe sondigpraian at the eigk i on (e.g., a
gas statiaon or a  conveni ence_store) on the ground and serves as a ground

t er ni ndfsuingpaaehing;shewieift ElGcbmput er 30 connected to the card issuing
machines 20 in a conmuni catabl e manner; and conputers 40 of a plurality of
managenent céiFadiief {lewshaershowing ehcha@ecpaimpission noytinadpPEREasM) conput er

30 in a comuni cat abl e manner. . i )
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.



As shown in FIG 2, the on-vehicle automatic chargi ng apparatus,10 |§

mai nl y conposed of a m croconputer 11. The m croconputer 11 inél‘bo‘@g 20Epy
11 a, ROM 11 b, RAM 11 ¢, and an input/output interface 11 d, which are
connected with one another via a bus. The CPU l1la executes a program
(routine) stored in the ROM 11 b, which will be described later, while
using the data storage function of the RAM 11 c¢c. The on-vehicle automatic
chargi ng apparatus 10 includes a GPS apparatus 12, a ground-wave
comnMg i sPl.a 14, a sound apparatus 15,
an ext ; —~aHaa e i tts 17, which are connected
to the input/ put interface 11 d,in.such a nner..so as tq be able to
exchange si gn'g\%é ‘L/jvfstﬂ W@epﬁi%r"&%ﬁﬁﬁi"@?g grie? e’f‘ﬁg‘e %'%Bﬁ?gt &12 s
connected to an antenpa .12a for- receiving . GPS signpal rom GPS satellites
" 65 Callartad Lot Orstpvgen Systort fosaenistE, AoSoding Ta e Presedt ne
position of .the hicle on the basis of t(ge GRS 7.2 9 MAR 2005 signals

whi ch dP¥enieR; vﬁ ey SN IpRIULSS AN 95-Vahi ?&}E?erz@rg'ﬁgerval s (e.g., 1
sec). Subsequently, the GPS apparatys 12 transmits (o the mcroconputer 11
dat n (VOAIAEIHAQTPURLEd- 01 eRRN ORI cBATeEALINGGTARAINGS AL SRR & 1 | o0

vehi cl e position. Notably, the vehicle. position is determned by |ongitude
x and IV&'F'thﬁé"%ﬂosﬂﬁjeat(:m%%rﬂ@t@ﬂoﬁﬁ%&ﬂ §-9s Eiﬁaﬁssqﬁmeﬁ?ed to an antenna

13a for ground waves and adapted to receive radi od_sﬁifgnal s fromthe center

conput &oyengnsmsiorelpesthe gr gndpetyes gsf AN ETMindludes an

unillustrated display and is adapted to di splay necessary infor lon in
nCcor dARRATaILS: SobPTRE CPIRIERI0 conaecta iR Mo s RBRRENIZE Borhe Sound
apparatus 15 is connected to a speaker 15a nq IS adi&)}t e];d to generate
necess i @ GYDAMNIGAIRDIR PEINGS APHICOMPYIRES #laf oA REhaThe

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



m croconputer 11. The external nmenory 16 is conposed of a hard di §kiipi Y&5
MO, etc. and is adapted to supply necessary information (data, program
etc.) to the mcroconputer 11 and stores necessary information in
accordance with an instruction fromthe CPU 11 a. The read/wite apparatus
17 includes card holding nmeans 17a for renovably holding a prepaid card 18
attached thereto or inserted therein, which serves as a recordi ng nedi um
fromwhich information can be read and into which information can be
witten. In accordance with instructions fromthe m¢croconputer 11, the
read/ vvr$'géalsa‘ﬂbﬁ}ha@r@sfe£‘?'Vre9aQﬁéth?e@@%ayﬁ%%wﬁéﬂ?t@ﬁ?"@?gw?éya | ance
information, fromthe inserted prepaid card 18 and wites necessary

i nf or net8-8n 1 $RQ). t KUbseoueatY. s GPEsapparalus g ransmnies 18the he card i ssuing
machi ne 20 i s mainl conposed of a_microconputer 21. The mcroconputer 21
i ncl udegigrocpupgiter {ﬂ gake bucle pogitigromformatiomaiapsesenting en i nput / out put
interface 21 d, which are connected with one another via a bus. The CPU
21a exdbusspesifipdyehicle pegitionne Naiablyeths vehigle peition ip defgireiRedi 11 be
described later, while using the data storage function of the RAM 21 c.
The carly loswitdg *aedilaiBude Vi ncl udes a card i ssuance operation section 22,
an external nenory 23, and a communication circuit 24. The card issuance
operation secthegommunigatier appariigilfgssoaneste] ivrpianieriads®)fopoa for
renovably hol ding the prepaid card 18 attached thereto or inserted

t her ei mroandm@a@%agap&zdﬂ%mawr@% signale fspathe €@NE8F a user; a noney
pl acenent opening 22c; a read/wite section 22d for reading necessary

i nf or mecnputes 30rshawm in EHeel and herdipplayrarparatysihtt dMCIMARE @e  descri bed
later) fromthe inserted prepaid card 18 and for witing necessary

i nf or munilrstrated dispiay cogds @dapted 1@ disphay RecassRYIBIRIATIA®: | on 22e for

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



I ssuing a new card. O these, the operation switch section 22b g %ﬂg
read/ wite section 22d are connected to the input/output interfac ZQQ:J
such a manner as to be able to exchange signals with the m croconputer 21.
The external nmenory 23 is conposed of a hard disk drive, MO, etc. which is
connected to the input/output interface 21 d in order to enable exchange
of signals with the mcroconputer 21, and is adapted to supply necessary
information (data, program etc.) to the mcroconputer 21 and stores
necessary information in accordance wth an instruction fromthe CPU 21la.
The co i R@M i be RAM il coand arciipwsoutriiptartace Ablt WBIGhRAIE i nterface 21
d of the mcroconputer 21 and _the center uter 30 in order to enable
communi GatNestedinith enganpthesbagudes. 21h a&PNSh@%@h@@#ies@om@m 30. 29
MAR 2005 Next, operation of the collected-charge distribution_system having
the abdieuiing)stomdindiberRGM 2t bowhigh w"bbedi@%rlb@édategx whiie M$iNgG om t he case
I n which a prepaid card 18 having a sufficient balance and not havi ng
expi r edhe dlata storegg fupetion Bé theyFAMA ¢ ng means 17a of the read/wite
apparatus 17._ Notably, it is assuned that the on-vehicle automatic
char gi ng appdr e@rdiigsiiggrivechines?0 irdugevasarddsuanpeoppiation a of the
on-vehicle automatic chargi ng apparatus 10 repeatedly executes the charge
per m sSEEHOR @12 iafeeROUWH MeMPrG234 asder gommuication sireuid 24 nethgeri od of
time el apses. Accordingly, when a predetermned timng has been reached,
t he CPoald issugngeteperabor sectien 22cinglusksisom hokling sectiparthetdéfd 400 t her eof .
After havin %oceeded to ste& 405, the CPU 11 a determ nes whet her the

i

pr epai QX faigemayvably heldingthe prepaid sacd @ aidachetdhthesaison7a of the
read/wite a arat us 17. In this case, since the prepaid card 18 has been
i nsert B4 h;emgm 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.



card holding neans 17a, the result of the determination in step 495ﬁAR 2605
becones "Yes," and the CPU 11 a proceeds to step 410 so as to dgt hlne
whet her the inserted prepaid card 18 is valid. The prepaid card 18 is
determned to be valid when a sufficiently |arge bal ance remains and a
valid termhas not yet expired. In this case, since the prepaid card 18 is
valid, the result of the determnation 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 ¢ functions, properly and et her
Communi cat | onPRhAPeralimes fiCobsetRE CROR harBbten POt ORYIBnd. nave
communi cation apparatus 13, etc. have been broken. Subsequently, the CPU
11 a pthscakene-dgseiiked gopfigeration wWillds BeacikeduianiBg ¥ow NELASe of the
self 10 2 9 MAR 2005 di agnosi s performed in step 415 indicates that the
on- vehi i@ whightdRERRAID card 1§ haying sesuificient BalanceaR@not havingi s case, since
t he on-vehicle automatic charging apparatus 10 is nornmal, the result of
the det®fhifashis ipgeraddpigpthecargdiaidimg meags 1 7aef thegeadpyitela proceeds to
step 425 so as to set the value of a flag Fto 1." The flag is used to
pernit graratuahée MNotahly dds pesemrad Hiptihe onryehiglg atomadic 1 and prohi bi t
performance of the char 8e processing when its value is "0." Subsequently,
t he CPhergingraprpa@us d0ds 8gt wgnaipraa@ysiHate. pr esent routine. Wen the
prepaid card 18 has not yet been inserted into the card holding neans
.17a, the reshha CMP dfa afdherai-vehickhavtpraaiigpchargimgapraatusN® * and t he
CPU 11 a proceeds to step 430 so as to set the value of a flag F to "O"
and t heapeatestiy pxaogtesdhgchasge mereesion seetine shawnia Fifurk 8¢ery when t he
inserted prepaid card 18 is not valid, the result of the determination in
step 4lmeadyesetenynedneariachef ipe alapgepr odceardinglyswagn 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



435 so as to warn a user, via the display apparatus 14 and the fqu@ﬁ 0
apparatus 15, by way of providing a warning nessage indicating that @ﬁ@
card is invalid." Subsequently, the CPU 11 a 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. Wien the on-vehicle automatic charging apparatus 10 is in
an anonal ous state, the result of the determnation in step 420 becones
"No," and the CPU 11 a proceeds to step 430 so as to set the value of the

flag Fto "0" and then.to st 495 so to end the present .routine. In
Lhe. atfioenasSASTRINSAIMSIEP 1 1 nsirdles Srat the gy ied aldpais ™ on or +1 -
Next , charg_e rocessi ng will be described. The CPU 1l1la 11 2 9 MAR 2005

r epeat €d13f EB&%QE%@W% Ods20§Babr ocessing routine (serving as charge
processi ng neans) shown in FIG 5 every tine,.a predetern ned i od of
tine el apses.'nABz‘?o?%ﬁ%gﬂ'r%e W?e%”‘é(egl‘iﬁéyg?mﬁﬁﬁﬁ Fgmﬂg'l-ﬂﬁ’é’éaﬂ’égﬁé tRached,

the CPU 11 a starts the charge processing routine fromstep 500 thereof.
After HEFMas heo@selief the c&qtgﬁnﬁ'@fi?nt”ﬂ@%@@lbe&%?%r fe@h¥ener the
value of the flag Fjs "I." Wen the value of the, fla ig, )" the CPU 11
a prodeist 1%PEQ‘@&‘§1@,STSH&%3§H%Sﬁéiiﬁ%vﬁwqq%feaﬂlagdf i§"0," the CPU
11 a proceeds directly to step 595 so as to end the present routine.

Ther ef dife Tlagénhused 19 PeritRerdorgmanceeichaggRIgcessingwhen égma?%f
execution of the charge pernission routine, which has been described with
r ef er effeél 't @ngtpeohibit gariormange oigheghiargguPREFINE I6 IS V8Y&ISs becones
“Yes," and the CPU 11 a proceeds to step 510 sq as@é{i)eggt aj n position of
the veébi'cl eubsenwenily, dBsiGRY lapgcredsda)ster 495 Szﬁ@%ar atus 12.

Subsequently, the CPU 11 a proceeds to step 515 and determ nes a present
area (EFRIYHJOHHBE) in which the vehicle is present, fromthe present

position information obtained from GPS 12 and lnfornaati on éare
When the prepaid card 18 has not yet been inserted into the car

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



information) in relation to longitude x and latitude y which iz %&ﬁf\%'g
the external nenory 16 and used for specifying each area. As §h { {j& G
6, each area is defined by neans of a plurality of points, each specified
by longitude x and latitude y. For exanple, area A is defined by four
points having the follow ng values of |longitude x and latitude y: (x1,
yl), (x2, y2), (x3, y3), and (x4, y4). Next, after having proceeded to
step 520, the CPU 11 a determ nes whether the present area in which the
vehicle is present di ffelg']a&&'r omthe area in whjch the vehicle was present
when t héepeRiedht exgrlipad af gk Progessig HMINESSENYPE RASERATA%i ch wil | be
described later). 12 2 9 MAR 2005 Wen the vehigézde has entere new

char ged PEPEESSHRA Mgans)ishoyn in ki MY WIRE 3 BERA|IeHNINGILPRRPE i nati on i n
step 520 becones "Yes," and the CPU 1la proceeds to ,step 525. I n step 525,
the CPUtimMExeladsesr ARl Neiiba fredelesmiped Himing '@ést?%erbfeqq?ciact t hat
the vehicle has entered the new area. Specjfically, the on-vehicle

aut omat the B4 JilAtappdhacharag pregessiyg raptinesiram Fer00haseot.16 entry
charge information shown in Table 1. The entry charge information includes
a char gAfigrbaning proceggedde step @S e 68U dft & #@FWQ%W“PI'@H, €i ncl udi ng
entered area, tinme zone, and vehicle type (size; _e.g. . Iakgéa, nedi um
conpact Yalugry topdlag Fds "Het ehanetheavalHaaidna fagnk 1sv 1.h thefdPdid@ t o data
corresponding to the information items af the present ting and the

cor r espRiafieedsdp:ater 510 eadnubenihe yale atthe H#ag Rigud. dbeskhthttachar ge
amount fromthe bal ance read out fromthe prepaid card 18 to thereby

obt ai n RrogesdsLlieantly tostap 575 seasdaendeiRegnesspEreWiNe-t he prepaid card 18.

Table 1 Entered Tinme zone
Therefore, when the value of the flag F becomes "1" as a result of

execution of the charge permission routine, which has been described with
reference to FIG. 4, the result of the détermination 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



19: 00 07: 00 09:00 17: 00 areaType- 07:00- 09:00- 17:00- 19:00 Snal.l @gb
yen200 yenl00 yenl00 yen Area AMedi uml50 en300 yenl50 enl50 en §r§ @005
yen400 yen200 yen200 yen Entered Tinme zone 19:00 07:00 09:00 17:00
areaType- 07:00- 09:00- 17:00- 19:00 Srall 150 yen200 yenl00 yenl00 yen Area
BMedi uml50 yen300 yen200 yenl1l50 yen Large200 yen400 yen200 yenl50 yen
Subsequently, the CPU 11 a proceeds to step 530 so as to stores a charge
record. As shown in Table 2, the charge record incIudes date and 13 2 9 PAR
2005 tinme (unit: sec) at mhlch an e I's char vehlcle position

i nformation YMhan ‘t"\?d\éeh'F'@n@EFSt gatere |an a(g ére F‘§taarr?c°‘é" Hnich is the

total distance that the vehicle has travel ed_conti nuo ,? W thin the sane
ar ea, éf%\éel'rtglélr‘@éew'?Béth%ﬁat‘ﬁ%ﬁ‘%‘l‘@ t$lep(320 Becomes; Fs: sﬁ*r%‘l’l“) That is,
t he charge record i ncl udes information for specif 1ratg@%ochar anount and

a manadvRY 1tappessedity septd2ecelnatepr2 e’V OIMBR &Y record

I ncl udes
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 externai memory 16 entry charge 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 19:00 07:00 09:00 17:00
area Type - 07:00 - 09:00 - 17:00 - 19:00
Small 150 yen 200 yen 100 yen 100 yen
| Area B Medium 150 yen 300 yen 200 yen 150 yen
’ ’ Large 200 yen 400 yen 200 yen 150 yen

Subsequently, 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



I nformati on which was used in the cal cul ation of the charge armtzng.w:gbégﬁﬁz
MDHr M nSecPosition Position |In-area AreaChargeVehi- |on

i tude(l atitude)D stancecl e 0830140100135- 30- 00. 0035- 00- 00. 000. 0 MmAENt r yMed.
0830140511135-30-01. 0135- 00- 16. 44506. 2 mADi st anceMed.

0830141025135- 30-01. 5235- 00- 32. 281010. 1 mADi st anceMed.

0830141526135-30-01. 2735- 00- 35. 120. 0 nmBEnt r yMed.

0830142115135- 30-02. 1535- 00- 51. 78505. 2 nBDi st anceMed.

0830143037135-30-02. 1335-01-08. 111001. 8 nBDj st nﬁel\/Ed. . .

083014 36MR1Rnit3eecpabwhichoan eptriySgeds FFEEFH‘% N@%FC e position information
0830144635135- 30- 03. 5335- 01- 26. 99509. 7 nCDi st,ance&/}%g. .

0830145atduds, pmgitwded3siparemtresebdistancacmiien e kifiptal distance that
0830150056135- 30- 03. 2535- 01-58. 771501, 8 nCDi st anceMed. Subsequently, the
CPU 1laheriehidehastravelgdsamtinneastypuithinghegaine sregcai®d $ekd® 1y to step
535, when the vehicle has not entered a new_charged area at the tine of

per f or rigpecand vehiclatyre (lage rmpdiwn: wpakbpo, Thal isclhe Hages@cerdf t he
determ nation in step 520 becones "No,". In step 535, the CPU 11 a

det er minekidesdntesmadion; fer spesifying\arhagesamepst pad @ Banaditthan a

predeterm ned reference value A. The in-area travel distance is calcul ated
on t he amaspanywhoheush rreeivie the chatge, ehieiker, sharge scorgiiBElEeSon by neans

of an unillustrated routine perforned by the CPU 1la. 14 1 9 MAR 2000
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.

14



Accordingly, when the vehicle has traveled over a distance greatgn
the predeternined distance Awithin the same area, the result of th
determ nation in step 535 becones "Yes," and the CPU 1la proceeds to
540. In step 540, the CPU 11 a perfornms processing for charging in
accordance wth distance (distance charge). Specifically, the on-vehicle
automati c charging apparatus 10 stores in the external nenory 16

uni t-di stance charge informati on shown in Table 3. The unit-distance

charge inforngtion includes a charge, amunt r unit, djistance for each of
conbi nat i ons OECORiHYavIRN the é’ﬁEEC“r‘ Hé‘ﬁ}ﬁq“f?dg‘groé(ﬁr adfisieges HEBW in which
the vehicle is present, tine zone, and vehicle t'ype (size; e, qg., large,

medi um thagdhgdyegeterpinesdistagce & Whmie sangAse. H?\%[ﬁﬁ“’wftﬁ‘er eference to
data corresponding to the information itens at the present tinme and the

cor r espagigrmiationonfiep &35 Becemes- vesi aard e fdd) 15 aHregeeds {pe

t hus-det erm ned charge anmount_fromthe bal ance read qout fromthe prepaid
card 185tep 54kkr JpysteBtahth the Sl HallapeEormas dPropessiRg ferechas@iNhiMnce int o
the prepaid card 18. Table 3 Information itenContents of infaormation

Char gecRaposdaneswith disigewedrisiane chefdg)ye/ pecifiealy. dire @nsyghigle 0. 5Fi r st
0.5After 0.5First 0.5After 0.5 knknknknmknkm Ti me zone: 500 yen450 yen300
yen250 aanaticydergingyapparatun 10 storesonTiheeexieral 5oempeniso yen300 yen250
yen200 yenl50 yen 17:00 - 19:00 Tinme zone: 400 yen350 yen200 yenl100 yenl100
yen50 yHiit-distagpe cligrgeonupwdinieshown in Habtgpd. 11The ppriclisl@dcto step 545 so

as to store a o o
charge information includes a charge amount per unit distance for each of

MAR005

step

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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15 2v MAR 2005 charge record as in the case of step 530, and thqugﬁgﬁgﬁﬂg
to step 550. Wien the vehicle has not travel ed beyond the predéteér

di stance A within the sane area at the time of execution of the
above-descri bed step 535, the result of the determnation in step 535
beconmes "No," and the CPU 1la proceeds direct to step 550. In step 550,
the CPU 1la stores the present area determned in the above-described step
515, as a previous area to be used for calculation of the next time, and

ds, t t 95 . t d t ' ' ,

Phe. charberds: teoed g itbe Ssrreen. kb At P en melkhit R aldh pPea St eps 530

d 545 titute  distri ti | pf ' It It I nt
R I U R R N e ey WA
amount AL age FRarigBRdine S IBRN0R &t 1Y ehovedreeet PRl ng to he
h t i t I strjbuted. Next, tiop,of, th ' [
char 9¢ I8 fobu f B6 Fasti bt I N s PR e LINGY by ssuT o
machi nel 50 PIRCAtHS HURED TRPOIA | broIePRr R tBeiols 2 $86eT e Tor updati ng
the charge information stqred in the repai d ca{Eﬂ 18, transmtting the
char ge Pr&sgntiacgaAstemingddn the shoye: "%Qd §igPHe: A8t BfeVidWputer 30, and

updating the bal ance of th repaid card. 18. he CPU 2 of e card

i gsui nggr@é‘cﬁQi b usgdfaf F%W@tmgétheonu?¥tﬁgﬂee9'é Progeeds aﬁ’ %Pgo%é'%?ﬂi ned
period of tinme el apses. Specifically, at a pr detherm' ned ti mn% the CPU
21a st A% 1 ends the presantigubpe; hzn ﬂ%’ﬁtmﬁﬂnsg tEPé 2798 PEIFESTSE oo t her eof .

char ge PATAGIN | Do, BiEsADO LEEESRDSH S SO0 SRR a L bIBEN e 30
NeanMidligfrib%J%on 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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2 9 MAR 2905 as will be described |later, the center conputer 30 |
configured to transmt the newest charge information to the o%rgdi\’i%ﬁﬂ%
machine 20 at a proper timng (see FIG 10). Therefore, when the newest
charge information has been transmtted fromthe center conputer 30, the
result of the determnation in step 705 becones "Yes," and the CPU 21 a
proceeds to step 710 so as to update the charge information stored in the
external nenory 23 of the card issuing nmachine 20 on the basis of the
received information and store the updated qharae.i nf or mattion itn t he
ext er nas “’r’iﬁhﬁr‘&esﬁﬂbegd%?éqmﬁn??r%?rpﬂ&' 34 is pPpleWsd PIRYP795 and
ends the present routine. Wen the newest charge.infornmation has not yet
been tthsrrsew¢$téa1afgemﬁqﬁ@aé@ﬁtferthe&%‘aﬂ%ﬁu%,"“E? nﬁagimftaerore%
determ nation in_ step 705 becones "No, " and thcﬁ] CPU_2f1 a progeeds directly
Lo st epimie Gee FiGhdt) na sedar: whshadiewsstahalogaiorrbopiiage
information stored in the card issuing nmac ine%z’g | s, updated to the newest
i nf or mérgesirapemitied fropmihecpenter compuler 30¢ Hie tf te%ém?g of the routine of
FIG 8 fromstep 800 thereof at augreqet er m nég\%i m ng. After having
pr oceedderminationgngdep 70Febegames "y egetaithinge 3i‘ﬁeﬂ%?‘ﬁ $I®pai d card 18
has been inserted into the hol ding section 22a of the card |ssuing nmachine
20. Whetep 71O 39 8pip aipskate thg chatgeindermatien stafedindhesyterpal proceeds to
step 810. When the prepaid card 18 has not yet beep inserted, the CPU 21 a
pr oceedsemony 28cqf BeTarddsening roaehipeedlban the heskeo! the kaceved ne cpu 21a
determ nes in step 810 whether noney has been placed in the noney
pl acenimiormssionrang storeihe Mpdaied chate,kdarmatiem i) ﬁlehéx"@fﬁﬂlalzm proceeds to
step 820. When noney has not ¥r§é been pl aced, the CPU ﬁl a grgceeds to
step 8DEemOnme3t o Hhaaquendly; e Pl 2padpareedateisieP 4Ra AkANd$r oceeds to
2

step 895 so as to end the present routine. 17 2 9 MAR 2005
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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The description wll be continued on the assunption that the pr [
18 has, been inserted into the holding section 22a and noney ha@gz&@&rﬁ %ﬁﬂﬁd
pl aced in the noney placenent opening 22c. Since the result of the
determnation in step 805 and the result of the determi nation in step 810
bot h 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 the above-described step 710) stored in the external nmenory 23.
Subsequently, _the CPU 21 a proceeds to, st 825 so.as to,read the

above- descri baéf#iedpscyetipr Wil de crtinugd gngﬁe ﬁPBM’B“&F‘@bﬁI%PW 18 and
stores the read charge record in the external ggm)ré?/ 23. t ab g step 825
const i t GReds 18ihas hern Inseriedripiadng BRIdIRG §eElRN fedifNg Blonsy Shé ehe
distribution information (charge record) fromthe prepaid, card 18.
SubsequBlageg intthe 'Wl‘ﬁ)ﬁﬂ?'aé:eﬁﬂ%i%é&%‘"% %@ep %]Qﬁeeyﬂg f@@h%ﬁ?ﬁ‘s the charge
record stored in the external nenory 23 to the center conput 30. Thus,

t he cenflglergunplienin e aed theiresvld of s deigrmination s p&i@ch a fee
has been charged, the area in which the fee has been charged, the type of
the feebotimbeermeyyes,” thedlCPHL15 peogsadsyie Stﬁﬁcﬁ%ﬁ"@%ﬁgtwt% €3 vehicle
to which the fee has been charged. Notably, the function of step 830
serves Pepaidcerd 48itba nawas cherge l"?sfﬁé'ﬁﬁi’gﬂr(bet’ fi@e &Nergs HﬁPf’Bﬂt'&rﬁf ormation
to the center conputer 30. Next, the CPU 21 a proceeds to step_835 so as
to er asepdaieddndhg@bovecdrscrinest dgpi fil QrEoradiuing @4emaldngm@ry Ben proceeds
to step 840 so as to wite into the prepaid card 18, as.a new bal ance, the
amount dubseqently, ihe G 248 Rioseeds to $tep BaectP ﬁ%ﬁ%ye@@%e bal ance stored

in the prepaid card 18. Subseguentl . the CPU 21 a e',gcts tg(%1 repaid card
18 fr orakoue-daseiibedicharas Keopddses Jabia 2hfrom g BEP#' Fard 1 '5‘9 As
descri bed above, 18 2 9 MAR 2005 step 840 constitutes bal ?nce changi ng
means fgeremiegians ehrroedesadinpthe 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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the prepaid card 18. By neans of the above-described processing SULBWZ f
the charge infornmation of the prepaid card 18, transm ssion of the ch g@e
record stored in the prepaid card 18 to the center conputer 30, and update
of the balance of the prepaid card 18 are acconplished. Next, operation of
the center conputer 30 will be described with reference to FIGS. 9 and 10.
FIG 9 shows a routine for distributing to the respective nmanagenent
conpani es the charges collected by the card issuing machine 20. FIG 10
shows a routine for transmtting the newest ct’]‘arae I nf or tionfto the card
i ssui ngSteRcPHG eonstitutascbalancec 18 Breansofos hABBIG NRRYAPEEO nes every
tinme a %redetefm ned period of tinme elapses. Specifically, the center
conput ethesprepgig €ard hd. processing of the routine of FIG 9 from step 900
thereof at a predeternined timng, and roceeds to %te 905.,s0 as to
det er ni ne wh %mem@b@GrMVQidPﬁFW%P?WSSW% Q?éﬁﬂf'?&q'\af% card

i ssui ng nmachi ne 20 has been received. Wen tOEe charge recor,d.i nfornmati on
has beenfersationedl thenprepaid cardi 8; ansudidenioh e Sﬁa&w RGP s conres
"Yes," and the center conputer 30 proceeds to step 910, Wen the charge
recor d inthermrapaishcards & tﬁ%@”l@ééﬁﬁ’@@&ﬁ@@d?"ﬂﬁﬁ%ﬁ@ér‘h% & 30

proceeds to step 995 so as to end the present routine. Here, the
descri mfitbe pepaideardotd arriegcemplisBetdssunption that the card issuing
machi ne 20 has transmtted the charge record to the center conputer 30
upon execut i dwexti opReatignovithecerntepeampiar 88 will be desgibedkwith  he resul t
of the determnation in step 905 becones "Yes," and the center 19 2 9 MAR
2005 caeferesce3o RIESs Seard (1. sthiG-H shaws rauingalos distfiBUtine 1@ #e pasi s of
the received charge record, amounts to be distri bﬁt ed to the rmanagenent

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 8995 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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conpani es whi ch manage the respective charged areas. In an exarplepARagmsi n
which the areas A B, C, etc. are under managenent of the managenent
conpanies A, B, C etc., respectively, the totals of fees charged in each
area serves as a distribution amunt for the managenment conpany of the
area. Subsequently, the center conputer 30 proceeds to step 915 in order

to performdistribution processing for distributing the cal cul ated
distribution amounts to the conmputers of the respective managenent

conpani es, and _then proceeds tg ste 95 so,as to.end the ent routine.
Thus, t&RMPHERNIYPERFaetisdofier $16:$9 Bﬁt%‘étﬁ’aM% rl‘)il".tﬁﬁﬂ?alﬁjl%??hf e center
conputer 30 starts the processin oéﬁ]the,routi net of FIG 10,from step 1000
thereofreﬁﬁW@dp‘?lé%@FeﬁeﬁPFFé(ﬁmPWi‘ﬁgp distriidedde thenahadeEHt so as to

nmoni tor whether an operator's "instruction for transmttin dat ed charge
i nf or neRarepanies whisbdnanagpihe regrestiverdronRg areae cﬁhf"aé”ﬁa%@@grmt i on of

the center conputer 30, the operator %%Hts an instrucftion for
t r ansnigaseniy Whishipeaareas dhdi.de- 16 redNdsh managainent of the

ssui ng nmachi ne
20, the result of the determ nation in ste eiOO becaone "Yes," and the
cent er ra@npgemer@@omm@%é\-t%%t%ts.sf.e&@e%fgv % 1 StPFajﬁQidf?esthe updat ed
charge information (newest charge inforpation) t tlge card issying machi ne
20. Sulshegaedin gachRreagenies §s at‘l’l'étrbté-ﬂtoé"ra'@@h'ﬁﬁg‘ﬁrt 8dNABREEMAE present
routine. In the above-descri bed manner, the newest charge information is

t r ansmicoreamyof e aeal i ssui ng machine 20, and the charge information

within the prepaid card 18 is updated when the c(%r)d {SS%%? ”g@é“ ne 20
execut es t he Sifpesugadlyy theceenies feMplienA PEopeedy o slep DOH%CNext will

be descri bed operation of the on-vehjcle auto i char gi aratus 10
Igte c‘gﬁﬁﬂ&g!%p%i ch has

cl. t
at t he to ipesforredistrabulion prasessindierdistipHipgdhs ca

been updated in the above-descri bed manner, is st oEed .
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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in the on-vehicle automatic chargi ng apparatus 10. A descriptio |
started after the point at which the prepaid card 18 havi ng thefrgn\%éa%%
information witten thereinto has been inserted into the hol ding nmeans 17a.
The CPU 11 a of the on-vehicle automati c charging apparatus 10 repeatedly
executes the charge information update routine shown in FIG 11 from step
1100 every tinme a predeterm ned period of tinme el apses, and in step 1105,
determ nes whet her the prepaid card 18 has been inserted into the hol ding

neans 17a. In this_case, since the prepai.d card 18 has been inserted, the
result of theNéét‘é’i'hpﬂéiqSGHgPacg’teé ‘(?Lrlggthfe%ﬁ‘@'@ ?@ftom&’ﬁ'& the CPU 1la

proceeds to step 1110 in order to determ ne whether t,I’I_g cFa;pge I nf ormati on
stored ¢harging apparatts Teabing tigedhe cbaLae IfRMRHORYEIYR haMEeREN on st ored
in the prepaid card 18, In this case, since the charge informatiqgn stored
in the 1 avhicheias hees updefesd § eoabeyR-derariBed MmN ehis 6Wr§80red in
the prepaid card 18, the result of the determnation in step,1110 becones
"Yes, " @ribetonevepigle autprpatic 6baLIiIng appafatus 1H).i nAGRGIPLIGNHIRGY ne whet her
the charge information stored in the prepaid card 18 is newer than the
char ge staredrafiantbe raipt abwhich the rigparhaarddfdiayingthg REWESt case, since
the charge information stored in the prepaid card 18 is newer,than the
char ge infaroratian wrttenghemeinte bag begndnsanteddnsrihelwlding@eaps i 420t t he
determnation in step 1115 becones "Yes," and the CPU 11 a proceeds to
step 11be QPlé)ﬂd@rOftT@eL@Mé{ﬁB'qqhéUma@%Chﬁf%ﬂﬁﬁﬂpﬁﬁagﬁoT%éepgﬂeﬂﬁé ext er nal
menory 16 on the basis of the charge information stored.in 21 2 9 VI AR 2005
the prepxsictitesithe chargs bfernatien upgatee@%w&%)wmf ti%&"?fﬁt%ephe
external nmenory 16, and then proceeds to steél 1195 sq as.to qu t he
pr esent! 1Qbavendimerepredaiepiies reried af timealapsss. eednstRRA183; when the
char ge 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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information stored in the external nmenory 16 is the sane as th?tgsMﬂReﬂmgn
the prepaid card 18, or when the charge information stored in {"he prepail
card 18 is not newer than that stored in the external nenory 16, the result
of the determination in step 1105, 1110, or 1115 becomes "No," and the CPU
| I 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 ment, the card issuin% machi ne 20, which serves as a ground
t er mi natheaprenraid ¢ard 484 staresdbatmdated gpacas indormeationpilaithe externahe prepai d
card 18, a charge record which constitutes information that the on-vehicle
aut omat mergerr th.andgen prageeds tougten 119503186 to @nshiheupresent char ge anount
(i.e., distribution information for specifying the charge anount and a
party ttutiiecch a fee corresponding to the charge anobunt nust be
distributed). Therefore, the charge anount (collected fees) can be
di stributed t¥Whemnpthe grepaich egedrd Bthasongidigen maeiried, whean theucharge et c.)
which naturally nust receive the fee. Since the card issuing machine 20 is
pr ovi deigfarimatiarhstored dn tioe ektarnal mameeryi 1iis he sameamsthat stevedpnepai d card
18 and the function for witing new charge information, the user nust
i nsert thieepnepajsheard 8 dor@henttbetdharge infarmatian rsdoregtini the Pepakhi s
guarantees that the card issuing machine 20 can have a chance to obtain
t he chatayd T&isonet nawer tharsthat storedninitba exdemad membnedts thet result
above-described 22 2 0 MAR 2005 enbodi nent, and various nodifications may
be enplafitbe detetrhimation iscdep 1165, tiHd Oppeddind Haooenes ONo,"Fod theanpl e,
i nstead of the prepaid card 18, an |C card, floppy disk, nenory, or any
ot her tGigd bfa proasadst ioostepebiRibbe as tarendchtiieepraseot dowineediuthean be used.
Al t hough the card issuing nachine 20 has both the function for
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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i ncreasi ng the bal ance of the prepaid card 18 and the functlon‘g@rﬁwaggmg
charge information into the prepaid card 18, the card issuing nachine

may be configured to have only one of these functions and may be an
apparatus which has at |east a function of reading charge records fromthe
prepaid card 18. Al though the card issuing machine 20 is connected to the
center conputer 30 by neans of wire, the card issuing machine 20 and the
center conputer 30 may be configured to exchange infornmation by nmeans of

di t h t to t ‘ - des bed t
o ARG RS B AP B RS PORRR T
d th t h t thin th
e e S RS
i | {ed wh hjicle t I t th t d
P Ll i oh e B L B BRI 1 T 1

travel s at eed,.greater than the edet erm ned speed. Moreover, the
system Wﬁlpalﬁg rgﬁ‘ﬂ’lq ’SQJFEQEPW canhe a@é:[mer that the center conputer 30

transmts char or mat i r adi nd .t he on- cle aytomatic
char gi ng appaAg'f"El%g 6‘?’ &g YQQ\E‘ 38 % rfj Hof'ﬁﬁr gr ound- wave
conmuni cati on a us 13 f the on-v omat i c cha appar at us
10. 23 'QC@W nsa%” © prepad 865‘1;&5@55’?@1@ netipngat 'ﬁ'ngystemfor a
vehi cl e whi ch rrprl ses an on-vehicl utomati ¢ chargi apparat us nount ed
on a véﬂ?%’gg infymatiogy gt the BreRSH |035§d§s he ga Eﬁ”@%hﬂ'ﬁ‘g%& ound, and
which is a pt ed to distri bute char ﬁls CO’JHl ected thorou said on-vehicle

aut omatM&y pgyreg pdraveeNly\gng 8 NGHONR RNE ey %ﬁﬁtl ¢ charging

appar at us .
PP a aratu W"IIC?\ has at least a function of reading charge records from the
Pp g g

prepaid card 18. 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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hol di ng neans for renmovably hol ding an infornmation readable, wrigt @MREZUU
recordi ng nmedi um havi ng a bal ance recorded thereon; charge processi ng neans
for calculating a charge anount to be charged to the vehicle on the basis
of position information representing the position of the vehicle, reading
t he bal ance fromthe recording nediumheld by said hol di ng neans,
subtracting the cal cul ated charge anount fromthe balance, and witing the
subtracted bal ance into the recording nmedium and distribution information
wite means for witing into the reﬁg{@L g nediumdistribution information
whi ch is necessary for specifyi n&lr rge anount and a party to which a
fee corresponding to the charge anmount is to be distributed, and wherein
said ground term nal apparatus conprises: holding neans for renovably

hol di ng the recording nedium_and distribution information read-out neans
for realii ng CAIICGRR-CIETaR FISSURVERN SKFSMHAN BHeRICWPID FYBBFEPRG Tradi um

hel d by said holding neans. 2. A collect ed&gyar e cpy,stri buti on system
accor di PRy vebide auternatiG/cbAERIRG APPATIIUGNRONHIRA PR& YRIUEIE 30T Aon i nf or mati on
i ncludes informati on that said charge rocessin ans.used in order to
cal cul £fé’uﬂﬁ’éeéfﬁﬁifdél%%%‘iﬁ’§.d'%PO%Q:gFItht%EIUE a?’g@g&l' 15 BeePted Wystem
according to claiml or 2, wherein the systemincludes ahco_ uter which is
connect@sirtyite chpiges reNedied thermuah said amyehigisantematicscharang

conmmruni cat abl e manner; and each of the ground term nal apparatuses includes
t r ans miagnasatusveheyefrppaidrmyphicls Aytarnaia charHng @PPATINS di stri buti on
information read out fromthe recording nedium 4. A collected-charge

di stri BQMPHSESist em according to any one of clains 1

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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to 3, wherein said charge processing neans of said on-vehicle R %i mﬁ
charging apparatus is configured to read out fromthe recordi”n(tjqt r@
charge information used for determ ning the charge anmount and determ ne
the charge anobunt with reference to the charge information; and said
ground term nal apparatus conprises charge information wite means for
writing the charge information into the recording nmediumheld by said
hol di ng means. 5. A collected-charge distribution system according to any

nggﬁéecLﬁégsgtﬁ%ﬂ%ﬁmo“nﬁﬁﬁéﬂ%tﬁoﬁi @aﬁ{ﬂﬁ%”@;#@fa%“ﬁﬂh%?%%ﬂ S ng’ et um
char oi nefoRgmSng e aA B & a8k fe feEiale oeihefde RPN 1t DT es

col | ected-charge distributions systemin cooperation with a ground
term nal apparatus di sposed on the ground, said on-vehicle automatic

char gi ng apparatus, c rising: holdi means for,renmpvably,hol di ng an

i nf or nat'i og %‘5&&54‘883 G a{%'g?%t'q%ﬁﬁé}gphacﬁ%@i'wo Elﬁgpgigoiv)?owssi ng means
for calculating a charge anount to be charged to the vehicle on the basis
of posiW¥R®®IN nformati on representing the position of the vehicle, reading

t he bal ance fromthe recordi ng nedium hel d. by the, hpl din ns

subtracting t %Sé’ﬁ?‘atﬂ]I'ﬁ?'@geélﬂg;?%pﬂfﬁfdﬁﬁ'cﬂr'ﬁ PHECteégﬁoaﬂ(Pg‘,'rgﬁﬁ’dowi ting the

subtracted gal ance into the recordi ng nedi,.u and distribution information
icrjeble:

wite rAfQHRAARIMIRA! BPRErAINEESIRA (FCHE%P‘@\ BAMEH 99 i buti on i nfor mati on
whi ch is necessar or specifying, the charge. unt _and .a party to which a
fee corres poﬁ@icﬁggftthetgfé’%{f'ﬁé?é@’ Rpr@@sgg inél(8eS hrafmi8s B

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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be distributed. 7. A ground term nal apparatus which is disposqﬁgpgggh?mﬁ
ground and cooperates with an on-vehicle automatic chargi ng appar ISR
nounted 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 term nal apparatus conpri sing:
hol di ng nmeans for renovably holding an information readable, witable
recordi ng medi um havi ng a bal ance recorded thereon, said on-vehicle
automati c charging apparatus witing into the recording nediuma new

bal ance obtai ned through subtraction fromthe bal ance of a charge 26 2 9

MAR 2005 anount cal cul ated on the basis of, position infqarmation

repr eseft i A PHY eﬁbﬁ% iaPitt%WagP cﬁ\@ég'\’?glﬁ%aé?t'%swm&h's ﬂomqgg‘riqrbﬁt i on

i nformation which is. necessar for _speci.fying. the cal cul at ed charge anpunt
and a p‘é‘?h‘?‘et@‘iﬁp%t'téﬁ?%@ C%%FF%@'B%%%@S r@"ﬁﬁé’sﬂﬁfedﬂ Bhount is tg o be

di stri buted: and read-out ans, for readi ng,.out the distri bu%on

i nf or NERQARETRHBAWI agr@eeiggﬁﬁa"wiapaﬁ{ u @IWS&M grldegid. 27 2 9
MAR 2005 ABSTRACT An on-yehicl e aut O{TBti c_charqgi ng apparatus 10 obtains its

own pd¥-veBicle apiamatic shargipmagPeraiuFLATePHFIBth GPS satel lites 51 to 53,

determ nes on the basis qof the positiqgn infornmation whet her, conditions fo
charging are r@i‘ﬁ“ﬂ@fméa,nsafﬁﬁr%@ﬁp?gl&t@?‘g'n@eﬁ'}:lﬂ%‘i@ﬁ“%é‘?%@ fount from an r

inserted prepaid car, when the conditions for charging are satisfied. At
this tWiable FIGHAIG B¥ABd for cal cul ation of the charge amount is

witten into the pre‘aid card as_a charge recqrd. Wen the prepaid card is
inserted i ntcGEIR B @%@;ﬂgﬁ@e%mrr‘f@l%gf”ﬂg &%ﬁrg?@mﬂﬁ?%@stget he bal ance,

the card . i .
charged to the vehicle on the basis of position information repr_esentmg 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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I ssuing machi ne 20 reads the witten charge record and transmt gfti,;,.%g 5
center conputer 30. The center conputer 30 distributes the char%e a gﬁq
t o managenent conpani es on the basis of the charge record. 28

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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