3 O CT 2003 SPECI FI CATI ON CHARG NG SYSTEM TECHNI CAL FI ELD The present
;nveptlon relates to a charging systemwhich carries out dat@ 3rBE&s2i03g
or fee paynent, when a noving ternminal, which is carried by a user or

qgg&ted in a noving body, travels through a charge area. BACKGROUND
NCLOGY Char gi ng systens have been proposed in which vehicle passing

judgi ng devices are set on plural routes on toll roads or the

ike, and it

i s judged what route of the @QEQQF§QﬁE¥%FhaS been travel ed. One exanple

t hereof is disclosed in Japanese Patent Appli [ [
_ _ plication Laid-Qpen
whi ch path No. 9-212794. this type of conventional the veﬁ?cle

t echni que,
passi ng

judging device, it is judged plural paths has been travel ed. Then, a

travel ed di stance is specifigQfhidrfe i
_ _ aprgimee with the path,
charged in accordance with the specified travel ed distgnce. ?Eg

this type of systemis to broadl i
_ y spread such road char
the road and to nmake traffic snmooth. However, in this s?:EgtL?

a fee is

obj ect of

users of
e,

infrastructure costs are required. By using GPS positioning and/or dead

reck wyBgHNICGAL FRBLAY, it is confirned that a vehicle has trave

| ed through

a charge . i
ge area. By subtracting 2 3 OCT 2003 a charge of that antgﬁ fromthe

remai ni ngrpal gPecewt fnperphod relates to a charging system Ww

carries out data processing for fee payment, when a moving

terminal, which is carried by a usexr oY mounted in a moving body,

travels through a charge area.

BACKGROUND TECHNOLOGY

Charging systems have been proposed in which vehicle pass

ing

judging devices are set on plural routes on toll roads or the like,

and it is judged what route of the plural routes has been travel

One example thereof is disclosed in Japanese Patent Applicat

ed.

ion

Laid-open (JP-A) No. 9.212794. In this type of conventional

technique, at the vehicle passing judging device, it is judged

which path of plural paths has been traveled. Then, a traveled

distance is specified in accordance with the path, and a fee is

charged in accordance with the specified traveled distance.

The

object of this type of system is to broadly spread such road

charging to users of the road and to make traffic smooth. However,

in this structure, infrastructure costs are required. By using

GPS positioning and/or dead reckoning navigating, it is confirmed

that a vehicle has traveled through a charge area. By subtracting

1



-

card or an IC card or the like, facilities on the road are sgﬁstz}tial
elimnated, and charging can be carried out. Dead reckoning n i&) 1ﬁ§3 es
a gyro (angular velocity sensor + integration circuit) in order to know
the advancing direction, and uses a vehicle speed pulse signal in order to
compute the travel ed di stance. The vehicle speed pulse is a signal which a
signal switches HL for each given distance, and is utilized in vehicle
speedadehges koot aritht anduinke £ rD@a§heeERBAI RYRI B} J2ET n‘@;f i% By used
interpolatingly in a case in which positioning using GPS satellite cannot
be caggkgddynanﬁqgr@wQaC%r(ﬁhdeadkéeckanﬁﬁgtdawgﬁniﬁbeigoﬁﬁﬂ%r%venif
the inrtral position 1is accurate, the positional accuracy gradually

deteriorates i,n r ORQLLi 0 |5 diagt pRCearidderut Wi th GPS
positPBhFﬁ§n§§a&é§IFaﬁh%bgggbé %ggégmgﬁgiﬁ?ch an errgf of about 100 m

arises. In a general navigation system the ti ' CQfdBsd and map
mat chi ng D@&ﬁn#ﬁ%ﬁ?&&ﬂgiﬂaﬁbgﬁFaéHCQ%ﬁﬂt?I§$§¢ #%Enggfion (aﬁgﬁgs,

| engt hs, connections, and the |like) of roads in_a nmap.database ichis

st or egdefBot MRS ttgradgenEdi XAH Sl hin 8T $e Dt ROKAGY %M§|ﬁ ¥§n$églly, t he
road which is closest to the ground position conputed by GPS positioning
or degd, Le¢KeRi NGnadagatd ngeh sclet epeed pulaengpgradd e XAFUnYC posi ti on
information is corrected to the position on that road. a case in which an

attenpt |s laZ&1 DA% 8k NGHY PER561 8GHuedPBlpesis rowianpbr dead
reckgEPﬂBuEESFQ%%?ﬁgﬁaf% %% OCT 2003 order to recognize the accurate

position, each tipe a, nost ecently i stdetd, agfldainew
gr oun@tpBBifhon F%gnﬁﬁnﬁﬁfgaﬁe%hgy%rgé%ﬁ%%hﬁg%tggﬁﬁzt be updated, the

conputed position nust be placed on.a nggitﬁpd LQ%E PAsiti Ok o gh

mat chegilized in vehicle speed detection a e li
navigating is mainly used interpolatingly in a case in which
positioning using GPS satellite cannot be carried out. A drawback
of dead reckoning navigating is that, even if the initial position
is accurate, the positional accuracy gradually deteriorates in
proportion to the traveled distance. Further, with GPS
positioning as well, there are cases in which an error of about
100 m arises. In a dgeneral navigation system, the position is
corrected and map matching is carried out in accordance with link
information (angles, lengths, connections, and the 1like) of roads
in a map database which is stored on a mass storage medium such
as a CD-ROM or the like. Namely, the road which is closest to the
ground position computed by GPS positioning or deéd reckoning
navigating is detected on a map, and the ground position
information is corrected to the position on that roadf
In a case in which an attempt is made to realize charging

processing by GPS positioning or dead reckoning navigating, in
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facilbhaesrad nfosimddronmastc benezp rrarted edSbdist egfa‘?’é"“—i'pé’ﬁst"i

the traveled |locus, on a road on the map nust be detected. Nanely, the
road, which matches the conputed position and the travel ed I()%@,ch‘nqmﬁwe
position on the road nust be specified on amand that positioh nust be
corrected as the ground position (current position) . To this end, a
detail ed map database is required. However, a charging system which
conbines a detailed nmap database for recogni zing an accurate position with

GPS posi tiqnj A0gh feadeh eclgernig tea\iqsit i i, | saekt rtdimed yaeXi®&isi ve,
whi chgl‘rée%nq{yrrpn]g%l nment to the popul arization thereof D SCLOSURE OF THE

| NVENTI ON An obj ect _of. the. present. i i s LPoGAAN Yoedk ieharig ng
pr oceESFABLIMI ERaKgLeq ﬁgf:g?i \?%I ;ket%idg\r% ega?g—(laé oféroel i abiﬁfi ty, by using a

relatively sinple database for specifyin ositiqns. o rt jeve the
abovecohpaced, i the firavekedbetCiifie "b‘rsé:sgﬁ’l f‘"ﬁ’\‘i]@%ﬁ%dn, {:’?%er("g%lp?q%r%vi ded a

chargi ng system conprising: a GPS positioning device for det %cﬁgené% a
posi t 98 0k onduiBWbEGRarkE oa amapt canddhiateoMAl EAODEYWRSTH S
positToning device, generates information expressing a ground position of
t he vi ng body: a ghar gh2e J¥ eaeswpgudevbeaietrctrd bWamsilng t he

i nf orgﬁ?i%%v%%%gg\%ﬁétﬁgr or not the ground position is within 3 OCT 2003

a charge region, and if the ar qi 1:13 ALUrGE thidgeavidiaid the
grounﬁhﬁo’éﬁ’%‘iﬂon""li‘%‘:]@ﬁ\/i"E"’ht’r'?“f“';'aS g%‘aer %é) é’gﬁre%ﬁ?’%%ﬁe chargi ng processing device

carries out data processing for charging the, _moving. Yo Wl N the
noni t becdeyi ged hetse gioditd AFarE FRE| ﬁgf‘ﬂg‘“‘bﬁtbgl?%ﬁﬁ%% _%gt%r#g; v?%'ch are a

cause of GPS positioning at |east absolute positions and confi.gcur ations of

d’rﬁrhg becane

(current positiomn). To this end, a detailed map database is
required. However, a charging system, which combines a detailed
map database for recognizing an accurate position with GPS

positioning and dead reckoning navigating, is extremely expensive,

which is an impediment to the popularization thereof.

DISCLOSURE OF THE INVENTION

An object of the present invention is to carry out charging
processing which has a relatively high degree of reliability, by
using a relatively simple database for specifying positions.

In order to achieve the above object, in a first aspect of_
the present invention, there is provided a charging system
comprising: a GPS positioning device for detecting a position of
a moving body; amonitor device which, by using the GPS positioning
device, generates information expressing a ground position of the
moving body; and a charging processing device which, by using the

information, judges whether or not the ground position is within
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I npossibility, and when GPS positioning inpossible, the nonitor device
detects, fromthat data, or geographical feature which is a cauge gi @@ﬁ
facility positiofing inpossibility this time, and changes- th@ debbét
absolute . position of the facility geographical feature.-to that'.

i nformati on and makes that information be the current ground, .position of
the noving body- The charging processing device may have a storage device
whi ch, SL9RSrediBhUrald 1Y wfe tBhpyimbimodessimedevigenin@o#d¥bag body, -
charging infornation which relate to the charge region; and a plurality of
nmovi ng, hi story _i nfor.mati on whi | gt -JEOVEIPIEn, Ot hkhehaayging body.
The i%?%rﬁﬁ??gﬂ P&S#Eiﬁﬁi%%?%gggiﬁngiEgﬁﬁggi may i ncl ude reserve fund
information relating to the noving body, and t.he reserve f1 lpfor mati.on
nay: hptdcessimge@evg%wﬂrm%wuralq ROQE SR f%ordf\ﬁt%orfgggl Latli]lceh'ar ge of
the charging system The charging systemmay further conprise _a reading
ang Wob+ 109 botey wReketnrendinogizod devicadasestrpéerdpi LHCOPHET%N in the
which information relate to the noving body; a plurality storage device.

j“{J 30 'egaL%]%gc%.%' Sbak agBndexhaecoNhpgut hEl chara g qiIdodes ag devi ce

e nonitor” device, that the noving body is passing through a

charge ro9i o cad h%-e%.ri]z%l;:c'_ 'a&%ﬁc%ﬁﬁib&%gﬁéihgﬁqm_ﬁ%%st 180 sesve. fund

%5 gecgraphical -

wimpossibility, ‘and when- VGP-S'-fpe.s-:i-i:--;j‘.«'on.—:_'Laig;g—;;izsgimgczs— ibleg-B
wdinformation which was--generated: -be'foi‘e-.— -GPsﬁvgaos-is.jt;—:i.o-ni—nge--—,be-cam:&:.,—-;—,--l— : —
5+ impossible, ..t_h,e.moni- tor device d-etec‘ts,u-from- that data -.—.ffatif-'asiil-i-t-y-;;-wr-r:'r -
ﬂz or geographical feature Wh:i.ch. is a -cause of GPS: p‘ésition-ing
5, .impossibility this-  time, and changes  the detected . absolute -
#. position of the facility or the.geographical feature- tc that:@ -
. ~information and makes that information be the current .ground’
position of the moving body.
The charging processing devicemay have a storage devicewhich .
stores: a plurality of information'for identifying a moving body,
which information relate to the .rﬁoving body; a plurality of
charging information which -relate to the charge regiomn; and a
plurality of moving history information which relate to movement
of the moving body. The infoi‘mation for identifying a moving body
may include reserve fund information relating to the moving body‘,
and the resexrve fund information may hold a current amount which
allows the moving body to ﬁay a charge of the charging system.
The charging system may further comprise a reading and writing

device for reading and writing reserve fund information in the
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information of the storage device by using the reading and witin devi ce.
The chargi ng system may further conprise a comunications dew ae%l:('fr 2003
comunicating with a reporting station which carries out nanagenent of the
charging system |In accordance therewi th, when GPS positioning becones

i npossible, in a case in which the cause thereof is due to a facility or a
geogr aphi cal feature, the nonitor device conputes the ground position by
dead rggkgngngegggggating, which is a positioning device which does not
use r34r6°vWaves such as nmovi ng synchronous pul ses (vehicle speed pul ses)
As conpared with a case using GPS positioning, the accuracy of the ground
position is low. However, the nonitor device detects, on the basis of
geographical data, a facility or a geographical feature corresponding to

~the ground position, and corrects the ground position to this position.

Thus, an accurate ground position is obtained. On the basis this ground
position, .the charging processing device detects whether or not the noving
body is'in a charge region, and carries out data processing for charging
in accordance with passing through the charge region. Thus, the
reliability of charging processing inproves. It suffices for the

geogr aphi cal data include positions, and configurations of facilities.or 2 3
OCT 20’03 "geogr aphical 'features (tunnel's, roads between nountains, streets
of big buildings) where GPS positioning is inpossible. A database for
specifying-positi-ons; which has d small anbunt of data and 1is sinple and

i nexpensi ve, can be used. a second aspect of the present invention, there
is provided a charging system wherein the geographical data includes data
expressing positions of both ends of a radio wave bl ocked interval
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a facility or a geographical feature, and the nonitor device detects on
end fromthe geographical data of the radio wave blocked intlefvBCT 2003
corresponding to the ground position detected by the GPS positioning
device i mredi ately before GPS positioning becane inpossible, and the
nonitor device nmakes the detected one end be the ground position of the
novi ng body. accordance therewith, when the noving body enters into a

faci |l styrageadgebgeaphi cal feature where GPS positioning is inpossible, it
is clear that the noving body has entered into one of the both ends

t her eof , ﬁﬂ,gnt b e UE REPE RO £ d O £ty e diamujandgies, ¥t &P MEBLES e t he
end of the facility or geographical feature where GPS positioning is

i npossi ble. | t.hird 4 NthidY@Rtd eharigeciregtisnpr ovi ded
a cha‘?‘@\’h‘é%y&%ﬁnt &nﬁ??ggﬁgﬁ%&%eﬁ%gﬁgﬁgi ef:/li]ce ﬁi ch detects a noved

di stance of the noving body w thout using radi S | i wherein
aftertmetQ@ﬁﬁﬁ}QQu9¥ﬁﬁF%ﬁ&E9tﬂ@vﬁﬁﬁiPEFP %@@%g%m%§%e§ﬂ3§%%§+tFg%dbf a
direction fromthe one end toward another end mhiga,is def er mi 0 g on the
basi sigfothetiouatt dhetstvomad degicepwpeingtheneeadvPAFHoldy 15e?‘ cted by
the detecting device, be the ground position. this way, until com ng out
from %?giéggi,fﬂg ¥hakq986 Faturcahyffat ey, conpr iselaapmHBAEAtA O Fat radi o
wave ocked interval one's own vehicle exists. a fourth aspect of the
present inventio re s 08 Or 8p S PEL i NGk tyisdre mifitt eerrd@®ri sing a
detec&?ﬁbc e€%%e dﬁ%@ﬁIQHE?E§P§*§ ﬁnvg% dis?%nce of the moving body without

32{ggoﬂgdkgnaggxggtogfatﬁgtgggkggngm@§ggbﬂ_the geogr aphi cal data incl udes

e

In accordance therewith, when GPS positioning becomes
impossible, in a case in which the cause thereof is due to a
facility or a geographical feature, the monitor device computes
the ground position by dead reckoning navigating, which is a
positioning device which does not use radio waves such as moving
synchronouspulses(vehiclespeedpulses).Ascomparedwithatcase
using GPS positioniné, the accuracy of the ground position is low.
However, the monitor device detects, on the basis of geographical
data, a facility or a geographical feature corresponding to the
groundposition,andcorrectsthegroundpositiontothisposition.
Thus, an accurate ground position is obtained. On the basis of
this ground position, the éharging processing device detects
whethe:';' or not the moving body is in a charge region, and carries
out data processing for charging in accordance with passing
through the charge region. Thus, the reliability of charging
processing improves. It suffices for the geographical data to

include positions and configurations of facilities oOr



expressing positions of both ends of a radi o wave bl ocked inte2v§l 6 -
facility or a geographical feature, and the nonitor device detéc sg Tr%ﬂﬂ
t he geographi cal data, one end of the radio wave bl ocked interval
corresponding to the ground position detected by the GPS positioning
device and the detecting device imediately before and i mediately after
GPS positioning becane inpossible, and the nonitor devjce n%kes t he

det ecigedgeaphéndlbiea teres dnanepssi19ade BeLWRENRRNHSE Yy & “ARCHS
detecting the one end, the nonitor device may nmake a position of a

dir ECbif%a%bqquahag@oewﬁaﬂemmisdsaaobhmgaradimpbsaibils - detat@base® on t he
basis of the noved di stance of the noving body detected by the detecting

device, be: the.groun Lt.l.Qn. j , Maadduid RESidateniangl whi ch
i's de?é’FmsﬁsﬁlBglgghgggg%g%ggd %{lj?ggsﬂ%da e?ﬁgl:]a;)l?lo i medi ately before and

i medi ately after GPS posi ti.oni ng i sbi nﬁoseﬁi bl e, and positioning by GPS,
corr edei sampi et ARApAEPKPEREAY Sy “PRe °VelfEFe speed pul ses OCT 2003 one's
own vehicle by vehicle speed pul ses and the gé/_ro in.the radio Ve bl ocked
interval Cam becoadr aspectofnbhe pxesERit BIYLICIOR K ARG R  PFOIRIET provi ded
in which, in a case in which GPS positioning is inpossible by the nonitor
devi cg, oHAeHihhesyEadno whare il etkedebgrapbikadadase Bacdades &pténd the
noved di stance o%,----the novi ng- body detected by the detecting device

exceeds 3 BLEAGLRILT (fshd W50k dntidl die o 1l ¢ Rakgi il gk ed Sssienya evi ce

store ormalfity rnformation in the storage device. The abnormality

information stored in the stor ey] L tf ik e desrireaporti ng
stati 8% Byt & #6598 \?qu%gq ¥F%€FE% %@?@ﬁe abn%)rmal i tly

) o o o o e 5 S IR SLRLYoE AR KausR AR cal

blocked interval corresponding to the ground position detected
by the GPS positioning device immediately before GPS positioning
became impossible, and the monitor device makes the detected one
end be the groimd position of the moving body.
In accordance therewith, when the. moving body enters into
a facility or a geographical feature where GPS positioning is
impossible, it is clear that the moving body has entered into one
) of the both ends thereof, and the ground position can be accurately
determined to be the end of the facility or géographical feature
where GPS positioning is impossible.
In a third aspect of the present invention, there is provided
a charging system comprising a detecting device which detects a
moved distance of the moving body without using radio waves of
a satellite, wherein, after detecting the one end, the monitor
device makes a position of a direction from the one end toward
another end which is determined on the basis of the moved distance

6
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managenent station receives the information, and can carry out nonitoring
of inproper charging or |eaksin -charging fifth aspect of the2p}t ddehtZ003
invention, there is provided a charging nethod conprising: (a) a step of
detecting a position of a noving body; (b) a step of generating

i nformati on expressing a ground position of the noving body, by using the

position the noving body which was detected in St%ﬁ%( %HH£C) a step

j udgi b4, tiy mosiing hady deftecksd by thedeher t &P HV Y S ouNu 58 T i on i s
within a charge region, and in a case in which it is judged that the
grounﬁogqggbhgn is within the charge region, carrying out data processing
for charging the noving body in accordance with travel through the charge

regi on, ere'{:gi% n §$Z‘gp ddPiz MR n@PSoResi £+eMi Ngné s fagiasisil exx by the

i nf or mati 6ff 2 '03 generated before GPS positioning becane

i npossible, a facility or,geographical fe i [ GPS
oSi ¢ BABRAPAABOSES TH YT Ty Lt © LS, V1T Pt Ll P ran T rol a SR

i ncludi ng | east absol ute positions and configurations of facilities or
geogr apheewhlf oneliseownhvehigle g§*d&kSe of GPS positioning inpossibility,
and the detected absolute position of the facility or the geographical
feature i gnchizegedntaspdet oifntive patcisen taimiven hbon i thereat s X Vd dfiflie to be
the current ground position of the noving body. accordance with this

met hod, ﬂggg-ggsspgﬁghiggk@gege@gmggi@qagsaihb&ec&ﬁn@ dewvd cien willicdh t he
cause“t fiereot 'Ps due to a facility or a geographical feature,-the ground

iti [ t .y dead Waloly ' I Ok G ahalid h GPS
R R b G T A L e S R -
f

it _ ground position is |ow However, a
facility or 2,980018 Ptl:g?lwheeraéilg %hgog;éc?gspaopr}?icnagl td%th“ﬁ&f@&'@? data

waves of a satel

expressing positions of both ends of a radio wave blocked interval
of a facility or a geographical feature, and the monitor device
detects, from the geographical data, one end of the radio wave
blocked interval corresponding to the ground position detected
by the GPS positioning device and the detecting device immediately
before and immediately after GPS positioning became impossible,
and the monitor device makes the detected oné end be the ground
position of the moving body.

After detecting the one end, the monitor device may make a
position of a direction from the one end toward another end which
is determined on the basis of the moved distance of the moving
body detected by the detecting device, be the ground position.

In this way, by comparing positioning, which is determined
by vehicle speed pulses and a gyro immediately before and
immediately after GPS positioning is impossible, and positioning

by GPS, correction of the positioning by the vehicle speed pulses
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position is detected on the basis of geographical data, and the gr

position is corrected to this position. Thus, an accurate grzg?gﬁﬁazﬁq'o

is obtained. On the basis of this ground position, it is det
or not the noving body is in a charge region, and data processing

charging in accordance with passing

out .

Thus, the reliability of charging processing inproves. it suf

ound

e
for

t hrough the charge region is carried

fices

for the, geonraptioal,  8pL 3¢ ke Res Ll obss ik A L9t nommeof

facili?f 5 YooY

streets of big buildings) where GPS positiqning i s inpossible

ures (tunn

roads between nount ai ns,

OCT 2008 fowaspebiliogked pbtervahscanhie fafaded gl po %%?“B?t%jﬁk’a and
sinmpl e and inexpensive, can be used. 9/1 7 OCT 2003 BRI EF DESCRI PTI
THE DRAW NGS-1kkBgidg | Syt dek pliowgided smowhigha $uneacysefia whkebm

structure of an enbodi nent of the present invention. Fig. 2 is a block

Fig

Is a flowhart show ng a portion
chargidigs teonte ob £ BOE- 000V SRHWAOHY

gram

shown in Fig. Fig. 4 is_f]owharf show fu i of Iaf d ..
-confiﬁ‘rmji%?f”%\b‘hgﬂa‘l’d@% b‘?t%\’:@g Fﬁ?gf’grgp Foﬁ%%re g'g%gs iar?go g&% | g‘g%v?:;dlfi g. 5

of charging contro] operatio

exceeds a predetermined threshold-value, the charging processing

‘device stores abnormality information in the storage device. The

#. transmitted to the reporting station by a communications device.

In this way, the abnormality information of the storage device

ON OF

di 297 9m S NOVENG: & Hd UGS W0t S WPUHE ST GH ngevlive corsbouthen Fig.

ow ng a structure of a reporting station 30

- abnormality information stored in the storage device may be.

& (mov’ring history table) is automatically emitted, and the charging.

management station receives the infor._mation, and can carry out
monitoring of improper charging or leaks in_charging.

In a fifth aspect of the present invention, there is provided
a charging vmethod comprising: (a) a step of detecting a position
of a moiring body; (b) a step of generating information expressing
a ground position of thermoving body, by using the position of
the moving body which was detected in step (a); {c) a step of
judging, by using the information, whether or not the ground
position is within a charge region, and in a case in which it is
judged that the ground position is within the charge region,
carrying out data processing for charging the moving body in
accordance with travel through the charge region, wherein in step
{b), when GPS positioning is impossible, by the information

8

n
r

dat abase

S



Fig. 6 is a flowhart show ng the remaining portions of the har

control operation of the charging control ECU 902 shown in ql'g2ﬂ[}?;]|s a
fl omchart showi ng the contents of "vehicle entry processing" 27 shown in
Fig. Fig. 8 is a flowhart showi ng the contents of "internedi ate

processi ng" 28 shown in Fi g. Fig. 9 is a flowhart showi ng the contents of
"vehicle exit processi ng" 30 shown in Fig. Fig. 10 is a flowhart show ng

the contents o err i on N I nsg. fH {9 wave
si gnal 9§ e By é’%%&é sgsaeh ?’55%6&5%@ i‘ﬂ%ﬁ,ﬁé,ﬁ???: 1SS ST 2003
Fig. 11 is a flowhart shovm ng the contents of interyr upt| roce55| ng 2
DRI 2 iar respovashicahnfeatBREnyRICHndS 14 off B5e cBimFAis caﬁ?%’ht &Ae? 931 or
a modemunit 934, of a controller unit 932 shown in F g. Fig. 12 is a

f 1 owe highgo s iy NG f RBi€OBLABL Siofdefeet exhlfirest somple daverittlydiagry
accunul ation" which is repeatedly executed, the controller unit 932 shown

in Fi %k; ?66 tga,ﬂgglﬁgﬁap&éf{h @\ﬁnﬁiﬂ%\eﬂn&gg@r@h@b@e afepadPPOYieston road

net Wo s a plan VI ew showi ng end positions pl (996), p2

(997) and di rectlons D1 98 999) of I D1 BESIg MODE FOR
| VP EMENRITRG R GE ’%\F C%’Hé ect g g‘ feea(%]ﬁres o?x{gﬁle 1prese‘:'rllt

I nvention wll
“impossibility, and the detected absolute position of the facility -

or the geographical feature is changed to that information and
that information is made to be the current ground position of the
moving body.

in accordance with this method, when GPS positioning becomes
impossible, in a case in which the cause thereof is due to a

facility or a  geographical feat-u—r-e—,-.‘r the ground position is -

computed by dead reckoning navigating. BAs compared with ‘GPS
positioning, the accuracy of the ground position is low. However,
a facility or a geographical feature corresponding to the ground
position is detected on the basis of geographical d@ata, and the
ground position is corrected to this position. Thus, an accurxate
ground position is obtained. On the basis of this ground position,
it is detected whether or not the moving body is in a charge region,
and data processing for charging in accordance with passing
through the charge region is carried out. Thus, the reliability
of charging processing improves . It suffices for the geographical
data to include positions and configurations of facilities or
geographical features {tunnels, roads between mountains, streets

of big buildings) where GFS positioning is impossible. A database

9



beconme clear fromthe follow ng explanation referring to thez dr agiTnR03
Fig. 1 shows a systemstructure of an enbodi nent of the present invention.
A vehi cl e-nount ed chargi ng device 901 which is nmounted in a vehicle
comuni cates, via a built-in tel ephone unit 908 (to be described |ater)
and an antenna ANTt (943), with a reporting station 930 (nmanagenent
station) so as to exchange data. Further, radio waves fromsatellites
(941) are received at a.@PS _ant ene g, ( st pasdid dhand

t r avelfio¥g s@ecaL¥ioq BPstgogghi%Fgégrﬁggé%dgﬁ%%%d by]% GPS posi tioni ng
device (920 throu 928: to be described |later) and are di spl ayed together
with ds 5im@3€CEndoinsxpensivep SAEWDSyUSHE traveling place. In a case in
which satellites (941) which can receive are insufficient or receipt radio
waves fromthe satellites (941) is not possible, the insufficient
information is conpensated for by vehicle position conputation by
direction detection using a gyro and accunul ation the traveling speed. O,
vehi cl e position recognition is carried out. Fig. 2 shows the structure of
t he vehi cl e-nounted charging device 901. Wth reference to Fig. 2, direct
current voltage is always applied to the vehicle-nmounted chargi ng device
901 from a battery 962 in the vehicle. A power source circuit PSC 961
provi des operation voltage to the CPUs of a GPS infornmation processing ECU
920 and charging control ECU 902. In this way, data is always held
(stored) in an internal nmenory of the CPU of the charging control ECU 902
and in an internal nenory which is outside the CPU but is within the
chargi ng control ECU 902. _
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When an ignition switch I Gsw 963 of the vehicle is closed, the power
source circuit PSC 961 provides operation voltage all of the c?rf%ng @@3

t he vehi cl e-mount ed chargi ng device 901. Opening of the ignit+dn 'g

| Gsw 963 (Si (964 in the drawing) instructs stopping (discontinuing) of
measurenent of the staying time in the charge area (charge area) , and
closing (Si instructs continuing of neasurenent of the staying tine within
the charge area. The GPS positioning device (920 through 928) includes a 12
OCT 2003 receiving antenna ANTg (942), a GPS receiver 921, a GPS

demodgbaker pR3ér12TdORPLRY THEY DRAWIRES a piezoel ectric vibrating gyro 925,
an altifude sensor 926, the GPS information processing ECU (electronic

control device), 920,  a r atsi oafh . A sunae eéfghneydxem and a
facility 33@éb§sél§2%.E+§gﬁlaé?gggncggg?§%%b waves ;gﬂt fromeach satellite

941 of the GPS are received at th S receiver . kLant he receiving
ant ens&rANFyreoef) an &H&OdﬂﬁénFnP%rEEFiBﬁe§§¥$ié§%%§¥?%g radi o waves, i.e.,

the information such as functions expressing the |oci oL t he sgt%ilites
(941), tlpdgti ne ahsl tehebllpks, dtageaddARRWPR%ht 2t REEFE RERodUT ator 922,
and is inputted to the GPS information processi ng ECU 920. The GPS

inforqgh&g@ephgggighn@hgegiaaodb&iaecshpuMednSYégenﬂmhich centers around a
CPU and which is equipped with an al manac data nenory and a nenory for

data buffey, an ' ] 168 cehaetuire, ofleotepmrtcind rcuit s)
. On the %glgi'sgofgtdngﬁi%n o?%g?i}gn Big 2

station 30 shown in Fig. 1.

Fig. 4 is a flowchart showing functions of position

confirmation control GPC of a GPS information processing ECU 920

shown in Fig. 2.

Fig. 5 is a flowchart showing a portion of charging contro}
operation of a charging control ECU 902 shown in Fig. 2.

Fig. 6 is a flowchart showing the remaining portiops of the
charging control operation of the charging control ECU 902 shown
in Fig. 2.

Fig. 7 is a flowchart showing the contents of “yehicle entry
processing” 27 shown in Fig. 6.

Fig. 8 is a flowchart showing the contents of “intermediate
processing” 28 shown in Fig. 6.

Fig. 9 is a flowchart showing the contents of "vehicle exit
processing” 30 shown in Fig. 6.

Fig. 10 is a flowchart showing the contents of interruption
processing 1 DRI1 in response to radio wave signal receipt, of
the charging control ECU 902 shown in Fig. 2.

10



sent fromthe GPS satellites he CPU generates information (I atri buﬁ(ﬁ 3
| ongi tude, altitude) expressing the position of one's own ve I ,152W3
conput es the advancing direction and the advancing speed of one's own
vehicl e on the basis of the progress over tinme of the position informtion.
accordance with the position information which the CPU generates, the
search engine 927 reads-out, fromthe facili%y data?asethZ_Su ggg page (one
screen) ofiginpl ei stapfdawahalitcahontngddie CPATERES PEohT ARG PHi SPl ays t hat
map on the display device 924, and displays, at the current position on
the NBp,.8sShhEent 0109 tiwnreegonaeorcaranhingonisgOetorgd, EXMBWE t he
advancti ng direction. Each page of data of the map data of the facility

dat abase 928 |nclude Ok el ey Pt eoFes ddireddredt natid val ues
of di5@%%%?1Eﬁkﬁg?gﬂ%ﬁi%%ggggﬁg? nmap i mage data within that page, the

positions of both ends and the directions of respective ends of facilities
or gedy2aphoenl ipeBidred-(e.g., tunnels) which are in a region which is

expressed by that page, and at which receipt of S L adi €S J.S hot
possi bl e, Fagd Mhisha Epanchaksrahowifg the G LFRH SF t%%%cgg‘\ﬂ%\éﬁzglont 0 a set
| ength. For exanple, in a case in which there is a tunnel which is between
r 0adS g I o 99le R0 th D90 S Qtniu Fa o ant] witiade ilsemgpRatadily REFEHSbked
portion 1s L 900, the position of one end pl 996 thereof, a noving

of the controller umit 932 shown in Fig. 3.

Fig. 13 is a plan view showing a charge area (990) set at
a road network (991).

Fig. 14 is a plan view showing end positions pl (996), p2

(997) and directions p1 (998), D2 (999) of a tunnel on a map.

BEST MODE FOR IMPLEMENTING THE INVENTION

other objects and features of the present invention will
become clear from the following explanation referring to the
drawings.

Fig. 1 shows a system structure of an embodiment of the present
“invention. A vehicle-mounted charging device 901 which is mounted
in a vehicle communicates, via a built-in telephone unit 908 {to
be described later) and an antenna ANTt (943), with a reporting
station 930 (management station) so as to exchange data. Further,
radio waves from satellites (941) are received at a GPS antenna
ANTg (942), and the position and traveling direction of the
vehicle are recognized by a GPS positioning device {920 through
928: to be described later) and are displayed together with a

11



)

direction D1 998 advancing into the tunnel at the one end pl 9263 [j[{]pr? p}@e
road rl 994, and the length L 900 are one data group addressed to the g

end pl 996 of the tunnel. The position another end p2 997, a noving
direction D2 999 advancing into the tunnel at the other end p2 997 from
the road r2 995, and the length L 900 are one data group addressed to the
other end p2 997 of the tunnel. These data groups are include one page
of napidgla. mArprsigreing sthecégevey ing (WRATPU OF PhEaSS iR o

processing ECU 920. In response to a data transfer request from the

char gi;0go§90tee! (5&Y) 99Ri ch heaprogy eiwé ranes fiorsy £ frie itenet- cxhaegiei@eont r ol
ECU 902, information relating to the position (ground position), speed,

direction, .and date £ ¥&hi (622 ) ( tilze ne@hipelse-ibuw)t ehechar gi ng
devi c8EoB2f18nHY RE ggggess 1§BE%$§1003 oF fai lure of GPS posi tioni ng, and

reads the charge region ipformation the c [ Q0% has
transﬁéﬁﬂééthenﬁnH“f%’E’B?E%mi‘Heg COMR AR 56 rr%la‘fg nﬁy erna E’%r%ory and
superposes a charge area (990) display (grid) on i 0

r egi oppmpubiachonsbs dimecition dotentienareny @gﬂ&ﬁolqﬁ‘g%ﬁﬁ‘ﬁwa&f Yhe
di spl ayed map on the display device 924. The anal og signals, which t he

pi ezogkeglyd Grd¥ Bl Ospyea. 625 amhitdie aﬂ)@siﬂd@nsensggngﬂeoﬁuﬂtﬁjt are
respectively |nputted to the GPS information processing ECU 920. The CPU
of the Egge? converts the signals to digital data via an A/ D converter
and r 6885 éta The information outputted fromthe GPS denodul at or 922
and the |nformat|on coptrollin AN At AdA & &Hdyiided to the
CPU or outFﬂQttédS}F?Bﬁt F‘E\ %‘f%@%nﬁ%ﬁort the GPS infornation

rocessi ng ECU 920.
P dev1ge 901. With reference to Fig. 2, direct current voltage is

char ge

always applied to the vehicle-mounted charging device 901 frem
a battery 962 in the vehicle. A power source circuit PSC 961
provides operation voltage to the CPUs of a GPS information
processing ECU 920 and charging contrel ECU 202. In this way, data
is alwaye held (stored) in an internal memory of the CPU of the
charging control ECU 902 and in an internal memory which is outside
of the CPU but is within the charging control ECU 902.

When an igdition switch IGsw 963 of the vehicle is closed,
the power source circuit PSC 961 provides operation voltage to
all of the circuits of the vehicle-mounted charging device 901.
Opening of the ignition switeh IGsw 963 (Si (964 in the drawing)
= L) instructs stopping (discontinuing) of measurement of the
staying time in the charge area (charge area), and closing (Si
= H) instructs continuing of measdrement of the staying time
within the charge area.

The GPS positioning device (9520 through 928) includes a

12



The GPS information processing ECU 920 conputes three- di

Soordlnates Ux, Uy, Uz of the position ofngne S own vehlgfgiiﬁpib@maﬁ$
three satellite positioning conputation” or "four satellite positioning
conputation”. Wien the ground position information is conputed by GPS
positioning, the GPS information processing ECU 920 conputes the advanci ng
direction and the advancing speed of the vehicle.,in co rlson h the

gr oungdepesivingn sotennad ANEY pri@didus Bi FRS ak@CEA VERe gggrs %r1 round
position conputed this tine, reads out, fromthe facility database 928,

one Paghoaangcee! ££5) aofilapmasiaa@vimlml ng pidmse posirtiovibzad idispl a
t he dlsp?ay device 924 a map 15 2 3 O C T 2003 expressed by the naB dgfaon

and i eplayss Al LOE; $ULLCOlnBOR 10N eneap ot olvesh Baocessdurg ent
P e AHPLERS heg

posi t $¥ W ng advancing direction as well. Then, when at

| east one portion the region, _i char ge g
by thECUchaiﬁg@tFBEFSnCPﬂgﬁ?ﬁaﬁ?Sﬁc?zecgﬁ/'eualf% 2te“%%aoc %% dczzjntsﬁdor)u:f?:bw

902 and saved in the internal nmenory, is included in the
di spl agadeli erg92d,92he BB A ﬁﬁ@ﬂ#&ﬁﬂbﬁaﬁﬁbéé§s?% é&gﬁﬂ%ﬁﬁg?ﬁ%segntﬁge
charge area (990) display (grid) on that region on the display screen. By

this adgded «hwdd akntt heoflldacar sagellheeopilde of ehe BRSgRr ¢ EFicHT VR
. . t he
di splay surface of the display device 924. The chargfﬁg cgﬁirol ECU 902

also 13 & SUPMILELTYBLe M1 crioSr £881L Piegl stitastiih ANTGO(Df2hoessdr (CPU)

and wh IS equipped w an |nput/output Interface (electric, electronic

circuits , The CPU can tr
and T Fom P PRI A8 E0R B GR0=SRaCOHe St A ANt (o431 O"

such as functions expressing the loci of the satellites (941),
the time and the like, is demodulated at the GPS demodulator 922,
and is inputted to the GPS information processing ECU 920. The
GPS information processing ECU 920 is a computer system which
centers around a CPU and which is equipped with an almanac data
memory and a memory for data buffer and an input/output interface
(electric, electronic circuits). On the basis of the information
sent from the GPé satellites (941), the CPU generates information
(latitude, longitude, altitude) expressing the position of one’s
own vehicle, and computes the advancing direction and the
advancing speed of one’s own vehicle on the basis of the progress
over time of the position information. In accordance with the
position information which the CPU generates, the search engine
927 reads-out, from the facility database 928, one page (one
screen) of simple map data which includes that position, and
displays that map on the display device 924, and displays. at the
current position on the map, a current position indicator which

13



t he tel ephone unit 908 and a nodem 907. An expansion serial i

port 906 carries out serial input and output 855 data and se !nFUt/SUthf
conversion input and output. The voice of the driver inputte?lgybg? ﬁh3

m crophone MC 959 is, via a voice recognition unit 909, converted into
digital data expressing letters of words, and is inputted to the CPU of
the <charging control ECU 902. Further, as needed, the CPU reports
(speakhowd HRESageahoihpudiraéoiemtion) to the driver at a vehicle-nounted
speaker SP 958 via a voice synthesizing unit 910 16 23 OCT2003 and a

swi t chi ng gt W, P 1da c Yhen mad '
i tchingg g atdNen til G datd 9 fotthputaedlftyndahab@pPy, the
SW t chi ng sw tgﬁ éw 911 switches the connection a vehicle-nmounted audi o 957

and the speaker SP 958 to_the onnect.l i : hesil ai i
010 aR8S HECLiiten e dama Ggun rh LN e s, e e Sl ays,

inletters on a display device 904, the ness whi ch. | ]
- », o o ! g i t
voi ceof 95agana heodmersr ©hyornheageni LR - HHAdh ggggpvé% e:'r'lll %&%@ga%;t Sﬂi l;)y

way, the driver can aurally and visually confirmthe nessa

: e f
A car ghsqasiet ¢ D6ibs (dfebdithgendsl and thegddtertdyns GhFrEFRCa TS eR t? gacci:r hjg
and witing of data with respect to an IC card CRD 953 (storing device)

i's cogpested {0 dheChabgiaghcent miafGiés 902g . Wiemnéls) Glul aCRD 953 |
mser?e?ﬁi nto a card insertion slot of the card reader 905, and vvhegriS'?hleS

char g%:%% %%E:tiro%'swgg"g %%ge;p%g%tdnga{ﬁag Iy, ehndt e Wi ited edatiptof t he

card I's transterred to the charging control ECU 902.

Wen wite data is received from.the charqj i
reade@fgb%s Frsiny veEes(1H AR5 RGF§: ?fe%?é%%%ai;?gggﬁétlhe %p?grlt&:me card

is greater than or equal to a set length. For example, in a case
in which there is a tunnel which is between roads rl 994 and r2
9975 shown in Fig. 14 and whose length of a radio wave blocked
portion is L 900, the position of one end pl 996 thereof, a moving
direction D1 998 advancing into the tunnel at the one end pl 996
from the road rl 994, and the length L 900 are one data group
addressed to the one end pl 996 of the tunnel. The position of
ancther end p2 997, a moving direction D2 999 advancing into the
tunnel at the other end p2 997 from the road r2 995, and the length
L. 900 are one data group addres.sed to the other end p2 997 of the
tunnel. These data groups are included in one page of map data.

A program is accessory to the CPU of the GPS information
processing ECU 920. In response to a data transfer request from
the charging control ECU 902, the program transfers, to the
charging control ECU %02, information relating to the position
{ground position), speed, direction, and date and time of the
vehicle {(the vehicle-mounted charging device 901) and the success

14



CRD 953. Stored infornmation of the I1C card CRD 953 is shown in Table 1

The exanple shown in Table 1 shows ' '
) that a one -tinme issu
card is Y10, 000, that the card bal ance is Y10, 000 (unugeS?DUtarﬁﬁTEﬂma

card ID given by the issuer is MYCAROO3 [
I D : _ _ , that the vehicle
classification which was applied for is conpact vehicle, an;ypfhat t he

vehicle ID (in this exanple, the nunber listed on the

. . ! 17

!tlocte%c%aﬁiﬂe | 6£ AL23B5ERs i Floning, end é&@&lsoftlf?lechﬁﬁﬁée%}e%l%ergoﬁgl at es

to the Suegefa{ea which the driver desires (has applied for) inmediately

At e s Qon Eﬁac S g it Tontr¥li ECEO0Y HaretrassfierTPA HRcdtfince with
I~on. there is no application (request for witing) at the

time of issue, witing .is not_carri t [
| omagoTiat SPRat POREBAEARTS L1 2fint ok B R aa03 card bal ance

Y10, 000 vehicle type conpact vehigcle cl LEi [ |
C ] assiLfication
| charagm rigabhpea (PN ed 2FPFAY W n'aPéer?la‘éfZi'o ) 'cﬁgggghﬁaéb es §r826§hovm

in Tables 2 through 4. The tine [
) unit charge tabl '
e aa by e o "2A§8oh hToHRMRoh" ol U2 char ges

displayed map on the display device 924.

The analog signals, which the piezoelectric vibrating gyro
925 and the altitude sensor 926 cutput, are respectively inputted
to the GPS information processing ECU 920. The CPU of the ECU 920
converts the signals to digital data via an A/D converter and reads
the data. The information outputted from the ¢PS demodulator 922
and the information controlling the GPS demodulator 922 are
inputted to the CPU or outputted from the CPU via an I/0 port of
the GPS information processing ECU 920.

The GPS iﬁformation processing ECU 920 computes three-
dimensional coordinates Ux, Uy, Uz of the position of one’s own
vehicle by a known *three satellite positioning computation” or
“four satellite positioning compuﬁation". Wwhen the groﬁnd
position information is computed by GPS positioning, the GPS
information processing ECU 920 computes the advancing direction
and the advancing speed of the vehicle in comparison with the
ground position computed the previous time, and on the basis of
the ground position computed this time, reads out, from the
facility database 928, one page (one screen) of map data inecluding
that position, and displays on the display device 924 a map

15



fees corresponding to existing tine in an
area, other than par
¥ﬁ2|g:§tgﬂcg ﬁha[geharea mhhrh i s expressed by charge reglog 2 ?ornagﬁg%a
nit charge table shown in Table 3 charges fee
to a traveled distance in a charge area Furth : X correspondlng
( : er, the per entry cha
g?bgﬁtfco?ﬂs;? Tiglg g 22$r283 fees corresponding to tﬁe nunbe¥ of {?ﬁes
3 TABLE 2 item of |nforna
i nf Ore¥aizieds exhBygehe i dedia oand/ A SN S ¢« idFe THEr FBHT <5 I(ﬁ%] o't%&go tregl o
gs;lod 17:00 to 19:00 other tine perlods table effective period table
eedd Gie displayed map, a current position indicator showing the

advancing direction as well. Then, when at least one portion of
the region, i.e., the charge region, which is stipulated by the
charge region information received from the charging control ECU
902 and saved .in the internal memory, is included in the map region
on the display device 924, the GFS information proceésing ECU 920
supérpo’ses the charge area (9A90) display (grid) on that region
on the display screen. By this added display, the drivér can
recognize the charge region on the d.isplay surface of the display
device 924.

The charging control ECU 902 also is a computer system ﬁhich
is centered around a mMicroprocessor (cPU) and which is equipped
with an input/output interface (electric, electronic circuits).
The CPU can transmit and receive various types of information to
and from the reporting station 930 via the antenna ANTL {943),
the telephone unit 908 and a modem 907. An expansion serial
input/output port 906 carries out serial input and output 955
of data and serial/parallel conversion input and output.

The voice of the driver inputted by a microphone MIC 959 is,
via a voice recognition unit 909, converted into digi’tal data
expressing letters of words, and is inputted to the CPU of the
charging control ECU 902. Further, as needed, the CPU reports
(speaks) a message {output information) to the driver at a
vehicle-mounted speaker SP 958 via a voice synthesizing unit 910

16



region information Tine Unit Charge Table contents of i [

_ _ i nformation
I[N35000f), E1360000] (first point) [N345900, E1360100] (second pgi t
f.arge-5| zed first hour 1500 Y500 1400 after 1 hour 1450 1450 13;5 Clezgﬂﬂ ar
irst hour 1300 Y300 1200 Cctober 10-11, 1997 after 1 hour 1250 Y250 Y150

and a switching switch SW 911. When voice data is outputted from
the CPU, the switching switch SW 911 switches the connection of
a vehicle-mounted audio 957 and the speaker SP 958 to the
connection of the voice synlthesizing unit 910 and the speaker SP
958. At this time, the CPU simultaneously displays, in letters
on a display device 904, the message which is transmitted by voice
956 to the driver by the vehicle-mounted speaker SP 958. In this
way, the driver can aurally aﬁd visually confirm the message from
the CPU.

A card reader 905 (reading and writing device), which carries
out reading and writing of data with respect to an IC card CRD
953 (storing device), is connected to the charging control ECU
902. When the IC card CRD 953 is inserted into a card insertion
slot of the card reader 905, and when the charging control ECU
902 requests data transfer, the stored data of the card CRD 953
ig read and is transferred to the charging control ECU 902. When
writé data is received from the charging control ECU 902, the card
reader 905 overwrites (updatingly writes) the data on the IC card
CRD 953.

Stored information of the IC card CRD 953 is shown in Table
1. The example shown in Table 1 shows that a one-time issue amount
of the card is ¥10,000, that the card balance is ¥10, 000 (unused),
that the card ID given by the issuer is MYCARO003, that the vehicle
type classification which was applied for is compact vehicle, and
that the vehicle ID {(in this example, the number listed on the
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hour
of

conpact first hour 1200 Y200 1100 (first point) ... (second point) after
rigé 0&ml 2043t em

i nformati on charge region information charge information / 1 km

Y150 1150 150 19 2 3 OCT 2003 TABLE 3 Distance Unit Cha

time period 7:00 to 9:00 tinme period 1700 to 1900

license plate) is A123B568. Further, the data of the charge table
relates to the charge area which the driver desires (has applied
for) immediately after issue of the card. This is written by the
issuer in accordance with the application. If there is no
writing

application (request for writing) at the time of issue,

is not carried out.

TABLE 1

Data Stored in Card

item of information contents of
information

card ID MYCAROQO3
card balance ¥10,000
vehicle type compact vehicle
classification
vehicle ID Al23B568
charge table .. (Table 2)

Three examples of data of charge tables are shown in Tables

2 through 4. The time unit charge table shown in Table 2 charges
fees corresponding to existing time in an area, other than parking,
for a vehicle in a charge area which is expressed by charge region
information. The distance unit charge table shown in Table 3
charges fees corresponding toa traveled distance in a charge area.

Further, the per entry charge table shown in Table 4 charges fees

corresponding to the number of times of entry (use).

18
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other tine periods table effective period table [ '

( _ : tive effective regqi

i nformation contents of information [N350000, E1360000] (fi rst2p’bi&f%ue’
(N345900, E1360100] (second point). large-sized first 1 km 1500 Y500 Y400

after 1 km Y450 Y450 3350 regular first 1 km 13 00 1300 1200

TABLE 2
Time Unit Charge Table

item of contents of information
information :
charge [N350000,E1360000] (first point)
region [N345900,E1360100] (second point) -
information S e
charge large-sized regqular compact
information | first after 1| first after 1| first after 1
/ 1 hour hour hour hour hour hour hour
time period | ¥500 ¥450 ¥300 ¥250 ¥200 ¥150
7:00 to 9:00
time period | ¥500 ¥450 ¥300 ¥250 ¥200 ¥150
17:00 to
19:00
other time |¥400 ¥350 ¥200 ¥150 ¥100 ¥50
periods
table October 10-11, 1997
effective
period
table .. (first point) .. {(second point)
effective
region
information
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after 1 km 3250 1250 1150 conpact first | km Y200 1200 Y100
ajter
Y150 Y150 Cctober 10-11, 1997 (first point) ._ (second point) Yéofﬂ;’l-r 2'@073
?ﬁ?ﬁjﬁg?3 TAFEESgOBBeEHggger Entry Charge Table contents of information

( i on , 0001 (first point N345900, E1360100
regi on(second point) information - charge

TABLE 3

Distance Unit Charge Table
item of contents of information
information
charge [N350000,E1350000](first;point)[N345900,E1360100]
region (second point}. :
information '
charge large-sized regular compact
information | first 1after 1| first 1|after 1 first 1 |after 1
/ 1 km km km km km km km
time period|¥500 ¥450 ¥300 ¥250 ¥200 ¥150

7:00 to 9:00
time period
17:00 to
19:00

other time |¥400
periods
table October 10-11, 1887
effective
period
table .. (first point) .. (second point)
effective
region
information

¥500 ¥450 ¥300 ¥250 ¥200 ¥150

¥350 ¥200 ¥150 ¥100 ¥50

20



charge information |arge-sized regular conmpact / 1 time 1500Y300Y20

_ _ _ O tine
period 7:00 to 9:00 tinme periodl15001300Y200 17:00 to 19:00 othey 3 grT 20

ti me140012001100 periods Cctober 10-11, 1997 table effective g%rqu: E?e
(first point) ... (second point) effective region information

TABLE 4

Per Entry Charge Table

item of contents of information

information
charge [N350000,E1360000](first.point)[N345900,E1360100]
region (second point)

information
charge large-sized regular compact
information
/ 1 time
time period | ¥500 ¥300 ¥200
7:00 to 9:00
time period | ¥500 ¥300 ¥200
17:00 to
19:00
other time |¥400 ¥200 ¥100
periocds
table October 10-11, 1987
effective
pericd
table . (first point) .. {second point)
effective '
region
informatien

The data of one group (one point) of the charge.region
information in the charge table is position informa;ion
expressing one point on the contour of the charge area. In cases
in which only data of two groups (data of two points) exist, the
data of the respective groups mean the positions of diagonal
corners of a square, and the charge area is square. An example
thereof is shown in Fig. 13. In Fig. 13, the grid dgsignated by
990 shows the charge area, and the lines designated by 991 show
a road network.

Cases in which there are data‘of three or more groups mean

that the polygonal region, which is expressed by connecting the
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The data of one group (one point) of the char [ [ [ |
_ up : e region info
charge table is position information express?ng oge poi nt oﬁn?ié?gUﬁféﬂﬁf

of the charge area. In cases in which on
_ _ ) y data of two groups (dat
gplnts) exist, the data of the respective groups nean tﬁe pgsigiong 8; Hne
tkgggg?liscgagags_ofFa sqggre, and the charge area is square. An exanple

in Fig. . In Fig. 13, the grid designated
the chesgei ansdpodntshhexpraeseddsy ghat%tq)yfgtéle IRERE a‘ﬁr"c?a%lb %P\%g(r)ksmm
Cases in which there are data of three or nore groups nean that the -

pol ygonah, of £85 08 4 ik £6n itheLaRE 8 by aonntditie i
: ! moand dy2gopngc oL ey
positTons (polnts) expressed by the data of the respective groups ?gofhe

order in which the dat [ .OUDS, ARAY RaelE '
poi nt tB&d ?ﬂ?‘?Fa?lnngﬁﬁt#p:i%f%ﬁgwg#;r'ggs grmga@%ﬁgguse tcﬂgfghgrs:f ![ \r/]vgII

groups of position (point) data in the ex | T.
~ the ctlege e A¥0ag EOYRHAP B POt L Mar'pet ﬂ?g?ﬁgﬁ%ﬁ%%@@%ﬁ%ﬁ?gle b

respective tinme periods and for the respective vehicle
clhassrré:bratz absougheThhbeed ef flee tihas 4% PF 68 S nEER S THF B ft‘%l?ﬁe FY8*8& i od of
the data. The table effective region information expresses a contour

whi ch; | 8, An2HPSh a8 it dva G : i i i
hi ch; j 8 | dliflcar rekppetdvet hinelperiods andf@rvhien
wi der, by substantially 600 mor so, than the contour of the charge LZgion

o1 PULBLSd Pl hesgeuysgl habakendations In @ case I which o plural ity
t he vehicle select the ,Qhar e_t.ahl Do tnfornat!on 'S for making
t he vehi cFhe table effective %erlo% 9k ik ch2kgei9eepehbgloE e Ose to

‘data.Thetableeffectiveregioninforﬁationexpressesaicontour,

which is a substantially similar shape as the charge area and which

is wider, by substantially 600 m or so, than the contour of the

charge region stipulated by the charge region information. In a

case in which a plurality of charge areas are set, the table

effective region information is for making the vehicle select the

charge table of the charge area which is close to the vehicle.

The card issue & account settling spots (card issue & account

settling places) 971 through 973 shown in Fig. 1 issue the IC card

CRD 953. These spots (handling places) are provided at places

which are extremely close to the region at which the charge area

is set and which are easily'éccessed'by the driver, and which are

in the vicinity of the reporting station 930, or witﬁin a region

of jurisdiction of the reporting station 930, ér outside of the

region of jurisdiction, or the like. For example, these spots may

be provided at a municipal office or a branch municipal‘office

of the region in which the charge area is set. At these spots,
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The card issue & account settling spots (card issue & account settlin
pl aces) 971 through 973 shown in Fig. | issue the IC card CRDZQBSOCThﬁB&
spots (handling places) are provided at places which are extrenely cl ose
to the region at which the charge area is set and which are easily
accessed by the driver, and which are in the vicinity of the reporting
station 930, or within a region of juri sd'%lcti on_of h%%SreggEtil@gl tation
930, pewoitsiiteg off TRecardgi oreHTSYiRg Sdi EPPORRSBCT RESS'KET “For  éxanpl e,
these spots may be provided at a nunicipal office or a branch mynici pal
of f i Cgg thipd RYa@idUNt sWaCheddei charayal dadanice)serddpng (HesedEBEESE 22
230CT20D3 new issuing of IC cards, reissuing in the case of |oss, settling

of unpai 10) ' r£h hal areetarraddiowt dn acdepdeince (added
anoun a%ae?hae#%ua?%%afegggé ¥§r1£@lcarri ed out in accordance wth the

driver's wi shes hy an agent or .an aut L C,vendi gtofBeNENgendiany t hese
pr oce¥itRgEhgr rdXFr| éd%&i#’,est Ry parrbcag 5l %goydgat a'ls transmtted to the

reporting station 930 via a public line and,the exc at. 60. In
casesmathinw. | Wsemtde se Gresesfddds ﬁth‘éaEﬁéﬁgo‘?u?’og;%%g ﬁ%%%&?%ggg of a

deposit, the reporting station 930, in accordance with the received
procegsiag slakanshpdaeasts e deparbing statiias PR i 2RI VDB, and in
the case of settling an unpaid anbunt, updates the data nonpaynent database

CDB 9325 dHdexsnilgwss dei &t Yot ure cakelshef hewoi 4 $wrn e ariedi$SIIMCSAt  t he
reporting station 930, there is a wireless communication device 931 which

modul ates £ e LrANTALLL e akaihEag & 40P6E k] She HIfot oing maditd amve
si gnat™ §BRESY PG an antenna 940, and
930, in accordance with the received p;ocessing data, updates the
data of a monitoring database WDB 936, and in the case of settling
an unpaid amount, updates the data of a nonpayment database CDB
935.

Fig. 3 shows the structure of the reporting station %30. At
the reporting station 930, there is a wireless communication
device 931 which modulates the transmitted data from a controller
932 to a radio wave signal and sends it to an antenna 940, and
which receives radio waves via the antenna 940 and demodulates
the received data and supplies it to the controller 932. The
controller 932 is a computer system which centers around a
microprocessor (MPU) and which is equipped with an input/output
interface. A terminal (a cémplete set of a personal computer, a
display, a keyboard, a mouse and a printer) PC 939, a charge
database (memory) FDB 937, and an information managing unit 933
are connected to the controllier 932 . The nonpayment database CDB

935, the monitoring database WBD 936, and a vehicle entry/exit
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whi ch receives radi o waves via the antenna 940 and denodul
received data and supplies it to the controller 932. The 22 gopp?rz%gz S
a conputer system which centers around a microprocessor (MPU) and which is
equi pped Wi th an input/output interface. Atermnal (a conplete set of a
personal conmputer, a display, a keyboard, a nouse and a printer) PC 939, a
charge database (nenory) FDB 937, and an information manaqging umnit 933 1
are cqapebiee D @ awet cohhertedzto The Ao SO BPBEL B9 CERY toa5, ¢ he
noni tori ng dat abase WBD 936, and a vehicle entry/exit 23 2 3 OCT 2003
databggg_TBD 938 are connected to the information managing unit 933. A
nodem 934 is connected to the controller 932. The controller 932 cén carry

out yoice 956, an ata ¢ ' ' ' :
e §ha mtn a8 1 SrARAREELEYS B ek d iy BB e

connunication | ine. The sunmary of "position ' | r h'e
the GPE2i paBr ﬁaFFHnOBFocYQS}éﬁeng?ySé(:tﬁ”@gdfq%a s %ﬁ%#g@%%i ggg%ntebgl G:DS !
repeated at fixed periods. Wen proceeding into this "positio
?gngloxgiﬁii%?@meﬁlﬂrﬁdrﬂié('r E\E@ (Fhe - (TP g thisepogen 936 arthar asgﬂgggiet i oni ng
: e, clears (the register that wites positioning interrupti
ﬂlstagg 806 §bEA(Fig.reYistea ﬁhﬁliéstemmuﬁicahigugﬁiPS? . Note Phg?n
ereinafter, in the parentheses, the word step will be omtted, and bnly

ne . . _be om
ncgssgggi&?sn?ﬁgggkﬁm%kl"pggiwﬁbht@anIBﬂaﬁﬁ@HndoﬂQ&bﬂWOGPCSOﬁomp@ted at

CPS information processing ECU 920 is shown in Fig. 4. This control

is repeated at fixed periods. When proceeding into this »position
confirmation control” GPC, the (CPU of the) ECU 920, when GPS
positioning is possible, clears (the register that writes) a
positioning interruption distance and clears a register RMF
(steps P1 through P3) . Note that, hereinafter, in the parentheses,
the word step will be omitted, and only the step No. number will
be written. The ground position is computed at “GFPS positioning"
{P4), and on the basis of the position computed this time and the
position computed the previoué time, the speed and the direction
are computed (P5). Then, on the basis of the ground position
computed this time, map data of one page (one screen) which
includes this position is read out from the facility database 928,
and a map expressed by this map data is displayed on the display
device 924, and a current position indicator expressing the
advancing direction as well is displayed at the current position
on the display map (P6). Then, the interruption position is
updated to the ground position obtained this time (P7). Namely,
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and on the basis of the position conputed this time and the I ti

conmputed the previous time, the speed and the direction 'arepgzk;hﬁgHZGﬁB)
Then, on the basis of the ground position conputed this tinme, nmap data of
one page (one screen) which includes this position is read oht fromthe
facility database 928, and a map expressed by this map data is displayed
on the display device 924, and a current position indicator expressing the
advangihegpdkh€gbhosompuned! this di spd ayedrdtt teme iouthend sSSP on t he

di splay map (P6) . Then, the interruption position is wupdated to the

ground BoskLion Qltaidaed thisidd ™ehéPEime Maverl VGPR4p8s8toEing2GG38 t h
positiron conputed~this tine is witten in the interruption position ©

register. ,During the ti when 0S4.5.1, 0N} ' ' ;
r epeaPsERR1Sn RS @gycbgﬁeﬁe%?%%s%g%nggggg' a??iggbﬁgﬁ‘%ﬁv%ﬁ@ggu 020

pos!tiqning becomes inpossible, the ECU 920 starts
p05|tfqnpdgpﬁmneﬂﬁuption di stance P9 nd thereafter,ngﬁze{gggnthgz Eﬂg

i npossibility of GPS positioning continues, at each fixed period, the ECU
920 count §hehecpenbesit bbn teadrextark s dmpoiss iddead tPE BEY sHRF Wonvert s
the nunber into a distance value, and carries out, at fixed peri ods,

ij.”t er kHBEh%fneﬁit%ﬁf‘Eﬁe 564t 8408, 1 vtdefupcoomd i e en d(RR)i + @nd he
i stance value in the positioning interruption distance register, and

checks, ahel Ber L NS ROThbhOPhag LAL crigipdd a5 1l €y e Gl grsLbiniethyal ve)
continues, at each fixed period, the ECU 920 counts the number
of generated vehicle speed pulses 951 and converts the number into
a distance value, and carries out, at fixed periods, interruption
distance accumulation, which accumuiates and writes the distance
value in the positioning interruption distaﬁce register, and
checks whether the ﬁositioning interruption distance
(accumulated value) has reached a set value (P10). The set value
here is a short distance value for ignoring the interruption of
radio_wave receipt in a temporary short time. When the positioning
interruption distance is the set value or more, it is thought that
there are causes of trouble with the radio waves in the vehicle
or on the ground, and it is checked whether there is a facility
or a geographical feature, in the map displayed on the display
device 924, at which GPS positioning is not possible (P12).
Specifically, the position immediately before GPS
positioning becomes impossible is written in step P7 in the
interruption position régister. Thus, it is detected whether the

end position data (corresponding to pl 996, p2 997 in Fig. 14)
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The set value here is a short distance value for ignorin ' [
radio wave receipt in a tenporary short tine. V\hengt he pgsit'??(ﬁlﬁgaggTugtlon
interruption distance is the set value or nore, it is thought that thﬂéﬂrse
are causes of trouble with the radio waves in the vehicle or on the
ground, and it is checked whether there is a facility or a geographical

feature, in the map di splayed on the display Vi '

posi topm nmdio wavepbdsrked iﬂ@}itBSﬁ?a‘biQ%P@éIalpg‘?lctaﬁrgfgég’lﬁtr%gn%%%gdgtsel
before GPS positioning beconmes inpossible is witten in step P7 in the y
i nterfupt i oPuROSi ik O Fagict arithEug, citrdle ¢dt ecredinfesRér afRy¥ndeng
position data (corresponding to pl 996, p2 997 in Fig. 14) 25 2 3 OCT 2003

a radi o, wave b{o%ed.;aﬁl'ﬁydy : . = e .
e tad Bleadhngfigat toe thehmalp wh
a regFBh* WAt h* 2 citeie of a radi ‘l?gq,glgf ar ound @: his posit !poﬁ, l:cim! lrjldteﬁeI "

data group belonging,to the i [ i i
P12) . isleperrenthy aeeage,ﬁl?af?i‘ﬁ%ﬂ(%& ol 28t hat :o{ ggén?ndkfg' aﬁdi gpll’

applicable, as an exanple, next, it is checked whet Te '
di recti onHetepnesingwa caheclin i%hjsq}bsittaﬁtﬁ qtfcttﬁéi]%i“?rﬁa%gstgpﬁ\e/qg{ cht i on

D1 998 affiliated with pl 996 (P13) When the [
at ¢ : . y are substanti all
isz;rr}[ehgi?ﬁtlg)?lst ?ﬁilﬂbawbepfhsﬁaﬁ exarsp & omiext hétohe SHefkRS P‘B‘Ieé"h(e%%'u:ahgat a
_ uption position register) is considered to be pl 996 (Fi 14
whi ch, £XArES58S dat rbbe 148N £haeis dvin aehiigr dandiyedint iglty st 1 Ut od

facil 'ty or geographical feature, is witten into a register RVF, and
gsame as the direction D1 998 affiliated with pl 996 (P13). When
they are substantially the same, the position at ﬁhich GPS
positioning becomes impossible (the data in the interruption
position register) is considered to be pl 996 (Fig. 14). A *1~,
which expresses that the vehicle is in an on-ground radio wave
obstructed facility or geographical feature, is written into a
register RMF, and a *07, which means that the cause of
impossibility of GPS positioning is on the ground, is written into
a register RAF (P14, P15) . Updating computation of the ground
position ({current position), speed, and direction by dead
reckoning navigating is carried out (P16). Then, the ground
position {current position) is updated to a position which is
ahead of thé position pl 996 on the map, by an amount corresponding
to the positioning interruption distance, in the direction D1 998
{pi7). Then, on the basis of the ground position computed this
time, one page (one screen) of map data which includes this
position is read-out from the facility database 928, and a map

expressed by the map data is displayed on the display device 924,
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whi ch neans that the cause inpossibility of GPS positioning i

ground, is witten into a register RAF (P14, Plg). Updatiga idﬁ;ﬂ&%ﬁgon of
the ground position (current position), speed, and direction by dead
reckoning navigating is carried out (P16). Then, the ground position
(current position) is updated to a position which is ahead of the position

pl 996 on the map, by an ampunt correspondin to th | £ oni
i nt eranipt roncutr semhc@oSiE e dPFLERFS [ﬁf‘@gﬁw’(ﬁ7%p%$ﬁée%?&g%§§%e basi s

of the ground position conputed this tinme, one
( _ _ ed : , page (one screen) of ma
ggtsa My gdridicldglase1i 5s @Pbsplawed i st rokel-CurreRbnPeHELFAR| Pt §%ﬁat abage
, and a map expressed by the map data is displayed on the display

device 924, 26 2 3, {RT 208 and o ) _
L Sy aa . nd a current position indicator expressing th
advanlrﬁyzﬁlré%tlon as well is displayed at the current positign on tﬁe ©

di splay map (P18).. The position, s i.Lecti.an,;dat ¢
posi ti oni Fge BEr bt i%?\e%‘#'s?dz}‘nrceé:?ceig%d ?ir?tt(;%r trahgt Féﬂapgxs)???g%\bﬁvﬁ?gh are

conputed or set in this way, as_well as th '
N A 2 v e data of .t i
are vimtdmptian adissaanessi Bhd r dgitEEEPARTh 881 6108 M Phge TV AT
transfer to the charging control ECU 902 (P19). At the tine of
abovespspteded detedhitdn ofvay.radiveliave thpstrtieid PEFPPLHEEFS
geographi cal region, if such a position (pl 996, p2 997 in Fig. 14) does
”Oth. P azmd dde SHGM 1R PASItd @N trhasnisntian veky sieenvidebcsbeXBat t he
{Eﬂlg g a vagglng direction is different fromthe direction data thereat

dgatla I:%zor (?gta which pEans.t PRt LREr§8H§ecbiipessi brti py20oiPLPE.

At the time of above-described detection of a radio wave

obstructed facility or geographical region, if such a position

(pl 996, p2 997 in Fig. 14) does not exist and if such a position

has tentatively been detected but the vehicle advancing direction

is different from the direction data thereat (D1 998, D2 999),

a "1, which means that ther cause of impossibility of GPS

positioning does not exist on the ground, i.e., that the cause

of impossibility of GPS positioning exists in the vehicle (e.g.,

an intentional blocking of the GPS antenna), is written in the

register RAF (P20).

Fig. 5 énd Fig. 6 show the summary of the charging contn;'ol
opérations of the (CPU of the) charging control ECU 902. First,
Fig. 5 will be referred to. The charging contrel ECU 902 wailts
for the ignition switch IGsw 963 to close (Si:H), and when the
ignition switch IGsw 963 is closed, the data of the card CRD 553
is read into the internal memory via the card reader 905 (1 through
4) . If no card CRD 953 is loaded, loading of a card is waited for,
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positioning does not exist on the ground, i.e., that the cause

i npossibility of GPS positioning exists in the vehicle an indbﬁtugﬁamm3

bl ocking of the GPS antenna), is witten in the register RAF (P20). Fig. 5
and Fig. 6 show the surmary of the charging control operations of ihe (CPU
of the) charging control ECU 902. First, Fig. 5 wll be referred to. The

charging control ECU 902 waits the igniti ]
(S fynd i hemachd s 1gAREHontEf 2R | Lo b3S SRongds the Gara of & he

card CRD 953 is read into the internal nenor

_ y via the card reader 905 (1
t hr oupito 4he iditépnahrme®REy 953 is | oaded, | oading of a card is maited(
for, 27 OCT 2003 and when a card is | oaded, the data of the card CRD 953 is

read intg.fhe ixd e : ; ,
. ex ¢ bHEEREYE. o Nete riehd-dar cabdldetoe isf di aplrEad-
data is displayed on the display device 904 (5). In order for data Lg ﬁg[d

repeatedly read-i.n after. data,keading [ [ [
! 10 1 i dids Peendeanr ited wot bee t
a fldﬁlﬁféfl . &Hﬁ?ﬂ%egﬁl a??erqséttiﬁb, the processings 5 are skippehhe,

Next, the charging control ECU 902 starts.a .tifrer . ' im
Then, repeated tngread iin plhgEdatp Fﬁéd@sﬁg'ilﬁf*bargrrg’tei%ﬁc%r:g’é%gsci;dn%rsﬁcle:bmgtzo. I'n

response thereto, th i ' i :
c f;g??ﬁng, comy R%@Eﬁgﬁé,e't?ﬁéi T B o gRg o EOGPEOTAF B HRS set i n
o te&ghh%@ ié-'};té) ;ﬂ;pagle&%aftom Ii(gu 9_02 recil VES t hese da’g_-a, and
902 checks whether the data xHatgingNern crofie ERaPding -e8ier ol ECU
a timer Tc of a Tc time 1imit (6) . Then, data transfer is requested
of the GPS information processing ECU 920. In response thereto,
the GPS information processing ECU 920 transmits, to the charging
control ECU 902, the tranémission register data which was set in
P19 in Fig. 4. The charging control ECU 902 receives these data,
and writes them into the internal memory (7a) .
Next, the charging control ECU 902 checks whether the data
of the register RAF among the received data is #1” which means
that GPS positioning is not possible and that the cause thereof
is in the vehicle (7b). At a time when this switches to the
aforementioned “1” froma “0” which expresses that GPS positioning
is possible or, if impossible, that the cause is with the ground
equipment, counting (accumulating computation) of the traveled
distance afterwthe radio waves were blocked is started (74) .
Thereafter, it is observed whether the traveled distance
(cumulative value) after the radio waves were biocked has reached
a set value (7e). If the traveled distance after the radio waves

were blocked is greater than or equal to the set value, a "1”
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the regi ster RAF anong the received data is "1" which neans that GRS
positioning is not possible and that the cause thereof is in hk hi288%

(7b time when this switches to the aforenentioned "

" froma "0" which

expresses that GPS positioning is possible or, if inpossible, that the
cause is with the ground equipnent, counting (accumul ati ng conput at
the traveled distance after the radio waves were blocked is started (7d).
Ther eakkgresklingSa Crservedipbeiniefoghice ty deewedt destianaered tael RUW e
value) after the radi o waves were bl ocked has reached a set value (7e)

or

7 the(f:'i_=?Yepﬁgnditi%aq%ugaféfgrti{é;erégpézee ¥EF YBr eohl 0cked tr% w0

equa

0] e set va expressing a GPS recei pt

i mpropriety is witten in a register RUF 7f). en the data of r
RAF hedi FEYBFEREFST At Xadid VENES, HATS a,ilasg%% %%ﬁ%‘ﬁ' ias“‘}c@‘?
register RUB' is cleared (7c). Next, the charging control ECU 902
checksrepesher RUE dat eleanddt {#e)received fromthe GPS information

t he

processi ng ECU 920 are

I on) of

er than

egi ster
ed, and

within the table effective period in the charge

t abl e readNefitt hehei Eh&f§ithg "ESREYol ECT f9thecloagk=e nthetdsint itdre rdeoss: ved
fromthe GPS information processing ECU 920 is within the table eff

r egi Onaﬂ‘@iﬁ%'?né §e§Q9WQabf’r&DQ:Hea§b§ fﬂf@ﬁﬁ&&éﬁoﬁ ‘ia\%o‘?:’ésis'lw feli 950 dre

charge tab

e read In the Internal nenory ( en the date and ti

ective
t he
me fall

out o dEL B2 kb EapdeCet B8 Hfe Bttt S bR LR e BRHRENATAS

not appropriate for the current date and tjng

internal memory, or if the current position received from the GPS
information processing ECU 920 is within the t.';lble effective
region which is shown by the table effective region information
in the charge table read in the internal memory (8) . When the date
and time fall cutside of the table effective period or the current
position falls outside of the table effective region, in this case,
the charge table is not appropriate for the current date and time
or the current geographical region. Thus, a charge table request
is emitted at the antenna ANTt (943) (9). At this time, the charge
table request is emitted with the card ID, the balance (credit
information), and the vehicle ID in the card data, as well as the
current position (ground position) and moving direction obtained
from the GPS information processing ECU 920, attached thereto.

When the reporting station 930 receives this charge table request,

the reporting station 930 saves the card ID, the balance and the

vehicle ID, and the current position and moving direction in an
internal memory at the card ID address, and emits the charge tables
(Tables 2 through 4) which are in the charge database FDB 937 (41
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or the current geographical region. Thus, a charge table requesf . Zb 003
emtted at the antenna ANTt (943) (9) . At this tine, the charge* t Ig
request is emtted with the card ID, the balance (credit information) |,
and the vehicle IDin the card data, as well as the current position
(ground position) and noving direction obtained fromthe GPS information

processhing ggxhﬁzgf piLacheg thereto. Wen the reporting station 930
recei ves t I's charge table request, the reporting station 930 saves the

card | D, balanc and _t he I he i.an and
rovi ng. i 1 SBEPGHT O8RS 1A%, SPRSTO Rl J VA e FE §HPLS TR R LEP 180 o t s
the charge tables (Tables 2 through 4) which are in the charge database
FDB 93¥he4ghaoging3centoayhEqd 82Fcgecks) whekbert klecHatgi Agdcsimeol ECU
902 receives the charge tables, the charging control ECU 902 checks

whet hetetbevdatframdhiel GBS i:eaeirrwaedicﬁm @rddes Gy Ecbod 2atfiadrl piahdsnsi ng ECU
920 fall within the table effective period in the charge table, or whether

the cppg eE'ébPQSéffé)é‘t{@&%é&ePoé rom dhe c"ﬁoai-dné‘f&yﬂ@ | QF RERESSY REAECU 920
falls wthin the table effective region whi is shown by the table

effective re nf or na e and tinme W t hin
Che "t BV ERFT @BRATG BeF PR AR Tuel Ehr G LBASFPRSRoR R T RR LT RePhe (ab o
effective region, the charging control ECU 902 qverwites (update-wites)
the ret®f Jadlenuigbipaphedabiq ré fertidentrg heRoiRi dhd st HeOYRE Rat8e CRD 953
(12). Then, receipt interruption 952 is permtted (13). Wen a radi o wave
si gnal taleke ledd etclid vant eghan ANTE o 98t boml (@0 ,udil) | UbE theedatecaid/ time

fall within the table effec;:tive period and the current position
falls within the table effective region, the charging control ECU
902 overwrites (update-writes) the received charge tables in the
internal- memory and the IC.card CRD 953 (12). Then, receipt
interruption 952 is permitted (13). When a radio wave signal
reaches the antenna ANTt (943) and an unillustrated receiver of
the telephone unit 908 generates an incoming signal which
expresses that there is transmission (there is signal receipt),
*receipt interruption” 952 is implemented in response thereto.
The contents thereof will be described hereinafter with reference
to Fig. 10. When receipt interruption 952 is permitted, the
charging control ECU 902 gi;res the charge region information
within the charge table to the GPS information processing ECU 920
(14) . When the GPS information processing ECU 920 receives this
charge region information, the GPS information processing ECU 920
applies the charge area (990) display (grid) to the corresponding
region of the map display on the display device 924, which
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)

t he tel ephone unit 908 generates an incom ng signal which expresses_that
there is transm ssion (there is signal receipt), "receipt i nigedr 0pdi &HI3
952 is inplemented in response thereto. The contents thereof will be
descri bed hereinafter with reference Fig. 10. Wen receipt interruption 952
is permtted, the charging control ECU 902 gives the charge region

0t or MBELO s PG, eHaLge 4P0L SuliGn BRa G ARSI eapiicaes ng ECU

920 rmati on processing ECU 920 receives this

charge region information, the GPS jpforpation_precessing.E pplies
the charge™¥da (W) HGHERFY g9 5290 he£§8F58§§SHdi rﬁ'g‘e ?é&%ﬁnoqfa t he

map di splay on the display device 924, which 30 O C T 2003 corresponds to
t he chapgeraile&EChiool theckisnf etnmibeopesipdefses vherber, thiet KU & ence to
Fig. 6, thereafter, the charging control ECU 902 checks, at the period Tc,

whet hepokheieur £801s NOYr EaD1kabhs o tre Ehhigecatcafrapmesdrerd bat ea
represented by the charge region information of the charge table (Al13

thr OUQQhe3g¥1%gggngg?oﬁliﬂg}raagﬂgﬂ’oi‘.""nﬁ{b tdifa ¥ M@IH1 PRI Ahrioaldls

out si dé"of e area an advancing direction is a direction of

approachi ng a charge area and _the positi is. 500 fr the

char ge32r &a thregty el Wrak? 500" hfAne ¥ ena%%ei ?%ﬁ%%.igésgg§§ﬂe cqgfge tabl e
(however, the charge region information and the table, effective region

i nf or maukohdar of ddietepxdRreFeanpngr Sh st dheeatiptaySd&i ce
904, and at the voice synthesizing unit 910 and the speaker SP 958, "A

char geaigeeaiba 680appabeabing a schappe taxkedhanditde Paritdan iEAFPQ hr ough
19 Then, when the current position cones to 400 mor |ess from
m or less from the charge area, “Charge Area 500 m Ahead” and
information of the charge table (however, -the charge region
information and the table effective region information are
deleted therefrom) are displayed on the display device 904, an@
at the voice synthesizing unit 910 and the speaker SP 958, A charge
area is 500 m ahead.” is reported by voice synthesis (Al3 through
18).

Then, when the current position comes to 400 m or less from
the chafge area, the “Charge Area 500 m Ahead” in the display on
the display device 904 is changed to “Charge Area 400 m Ahead”,
and *A charge area is 400 m ahead.” is reported‘ (13A through 16-20
through 23).

Note that the charge area is displayed in a superposed manner
on the display map of the display device 924 in step 14 which is
repeated at the period Tc. Further, the current position of the
vehicle is also displayed by a direction-attached indicator on

the display map. Thus, the driver can recognize, from the d;lsplay
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the charge area, the "Charge Area 500 m Ahead"” in the display on t he

di splay device 904 is changed to "Charge Area 400 m Ahead", o 0o %93 ge
area is 400 mahead." is reported (13A through 16-20 through 23).

that the charge area is displayed in a superposed nmanner on the dlsplay
map of the display device 924 in step 14 which is repeated at the period

Tc. Furtfheaﬁ agg g%%e'liexﬁ%%tb% Ofthfﬁhs Cpo¥YEPiGh e ana 2t diRlmedy by a

di rection di cator f he ay nap Thus the driver can
recogni ze, fromthe ISB % g OCT 2023 d|s devi ce 924, the
posi t i GATEREIPRe A RRC VA g SﬂFeHPF TEFPERE L8hi BFe S 8&58ct to the

charge area. Wen the vehicle enters the charge area, the charging contro
ECU 902 ch#dien vhetveddicllecenbens dthe nharggianes. RUE ¢lsars_l.1n$ Gogtro
positioning not possible, wherein the cause lies with the vehicle: set in

7f in Ecg. 9b) chédké Rnhdltier ithe HataCBs shaoreglstyrimuBtion ed ” i (GRhe
menory together with the date and tine, and a GPS receipt inpropriety is

noti fi ggsm{éﬁﬁ?ng'r%% %%sgfﬂig? vﬁm%‘}:é{}ﬂtﬁg%au\épehi £&EwIRMERE vePRNY: SP 958

(A13, expr essi ng at the vehicle has entered into the
charge_area |? mﬁltten nto #h re |st§ %ﬁ ternaé ge W% Qf
o naEF o (Rrth aga 5 boiid: EP8 P LR~ | RS ABRSERALLEE T Bres e he
vehicle has cone to 500 mor |ess and to 400 mor |less at the out5|de of
the charee empry §°spéareé'dweﬁhcth9533te RE EARE. 1 3BE 3 P AFCEIR thas
entered into the charge area , i e. , "vehicle entry", is reported the
reportimgrspaieop 430 f@bifiedt btyhlishel deﬁpaayerdevmep@w i gn@nitireed to
,-)the reporting station 930 with the card ID, the balance, and the vehicle
| D wi theRithe-gahifcdatspetteelp 988 (A3, 24a, 24b). A “1” expressing
that the vehicle has entered into the charge area is written into

the register (the internal memory). Then, information (the data

of registers RPF, RPS), which expresses whether the vehicle has
come to 500 m or less and to 400 m or less at the outside of the
charge area, is cleared (24c, 25). The fact that the vehicle has
entered into the charge area , i.e., “vehicle entry”, is reported

to the reporting station 930 (26). At this time, an entry report

} is emitted to the reporting station 930 with the card ID, the
balance, and the vehicle ID within the card data, as well as the
respective data expressing the date and time, the current position

and the moving position obtained from the GPS information
processing ECU 920, attached thereto. When the reporting station

930 receives this vehicle entry report, the reporting station 930
saves the date and time, the card ID, the balance, the vehicle

ID, the position, and the direction in the internal memory, and

prepares a management station side moving history table which is
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respective data expressing the date and tine, the current position and the
noving position obtained fromthe GPS information processi ng@ BCUCE[ZQ[](};J,
attached thereto. Wien the reporting station 930 receives this vehicle
entry report, the reporting station 930 saves the date and tinme, the card
| D, the bal ance, the vehicle the position, and the direction in the

i nt er nghgresBeyr, wamd Ftlh%p&:raa:?d ADANSGEMeRL tss athds $hde whei wghiicsteory
table which is 32 2 O CT 2003 addressed with the card ID, and wites
this i h t exhly database TDB 938. The charging control
ECU Qogkgr% %g¥gcg§kgbﬁ§gh?§ e§e?try processing” (27) . The contents

t hereof are_shown in F g first % wq
t he movi ng TRes CHAFI 184t °§§ﬁﬁ1 &5 Y% @Ploﬂexlse§F5P$85 (f?Tf

i nteger distance register, a fractlon di stance register, an |nteger

di st anpeoceegisgér(27% f Fhet F@ntdnﬁmq@gﬁ@?eﬁho‘mdnﬁhﬁw%g HeXfe history
table, which are allotted to the internal nenory, are cleared 272 Then, the
date apgrktiea éMe-bhde e inde, pasidh aib t e maay et edmeivdnge hitsttodat a of
the integer distance register and the fraction distance register), the

stayi naa{tyg«“ax@ﬂ%gd?géieg,t st s QUL 2911 e, ShA"i iVl dN @ skkagldeon tine

regi ster st/a e card reader 905 (ready normal , not ready:

abnornal the _presence/ absence of | oadi ng_of C e card

reader™ éb%teﬁndatﬁ§' ‘§1a§%5 ?ﬂ%?uﬁfﬂlstgg aﬁ%beﬁégg rlbeggéB%CEp

abnornallty% are witten into the anLn% side history table. Note
register, a fraction distance register, and a moving side history

et er m nes

table,rwhich are allotted to the internal memory, aré cleared
(272) . Then, the date and time, the balance, the position, the
moved distance (the data of the integer distance register and the
fraction distance register), the staying time ‘(the data of the
integer time register and the fraction timerregister). the state
of the card reader %05 (ready: normal, not ready: abnormal), the
presence/absence of loading of a card CRD 953 in the card reader
905, and the GPS state (including the above-described GPS
abnormality) are written into the moving side history table. Note
that, aswill be described hereinafter, thiswriting is thereafter
executed at one-minute periods while the vehicle is in the charge

area. Table 5 shows examples of the contents of the moving side

history table.
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t hat ,

Tabl e 5 shows exanpl es of the contents of the noving side

as wil |

be descri bed hereinafter,
executed at one -mnute periods while the vehicle is in the c

33 2 3 OCT 2003 TABLE 5 Moving History Table

Dat eBal ancePosi ti onMovedSt ay- Car dCar dGPS andDi s-i ngRead- Ti net anceTi neer
1998/ 09AaAEA3 50000, x XX Xnor-yesnor -

01/ 01E1370000nal mal

1998/ 09750N350000, x XX Xnor-yesnor- 01/01E1370001mal Mal

1998/ 09750
Hi story Tab

Ti met anceTi neer

0000, x XX Xnor -yesnor -
Dat eBal ancePosi ti onMovedSt ay- Car dCar dGPS andDi s-i ngRead-
1998/ 09750N350000, x, XX Xnor - nonenor- 01/ 01E1370000mal nal

Moving History Table

01/ 01E1370002mal mal

this witing is there

10: 10
10: 11
10: 12

B 00T, 2003

hi story table.

(b) Moving

10: 10
Date |Balance |Position Moved Stay- Card Card |GPS
and Dis- ing Read-
Time tance Time ‘er
1998/ 109750 N350000, XX XX nor- yes nor-
01/01 E1370000 mal mal
10:10
1998/ (09750 N350000, X X XX nor- yes nor-
01/01 E1370001 mal mal
10:11
1998/ | 09750 N350000, XX XX nor- yes nor-
01/01 ‘B1370002 ‘imal mal
10:12
(b)
Moving History Table
Date Balance |Position Moved Stay- | Card Card | GPS
and Dis- ing Read-
Time tance Time er
1998/ | 09750 N350000, XX XX nor- none |nor-
01/01 E1370000 mal mal
10:10
1998/ | 09750 N350000, X X X X nor- none |nor-
01/01 E1370001 mal mal
10:11 '
1998/ i 09750 N350000, X X XX nor- none |nor-
01/01 E1370002 mal mal
10:12
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1998/ 09750N350000, x XX Xnor - nonenor- 01/ 01E1370001mal Mal 10: 1? 3. 0CT.2 :
1998/ 09750N350000, x XX Xnor - nonenor- 01/01E1370002mal mal 10:1 39 33 %T
2003 Moving Hi story Tabl e Dat eBal ancePosi ti onMbvedSt ay- Car dCar dGPS

andDi s-i ngRead- Ti netanceTi neer 1998/ 09750N350000, X XX Xnor - yesab-

01/ 01E1370000mal nor- 10: 10mal 1998/ 09750N350000, X XX Xnor - yesab-

01/ 01E1370004mal nor- 10: 11mal 1998/ 09750N350000, X XX Xnor - yesab-

01/ 01E137000Zmal nor- 10:12mal (d) Moving History Table

Dat eBal ancePosi ti onMovedSt a&/ CardCar dG@GPSs andbDi s I ngRead- Ti net anceTi neer
1998/ 09750N350000, X XX Xnor¥qpHRgpHistory Tabl

Date Balance |[Position Moved Stay- Card Card |GPS
and Dis- ing Read-
Time tance Time er
1998/ | 09750 N350000, X X XX nor - yes ab-
01/01 E1370000 mal nor -
10:10 mal
1998/ | 09750 N350000, XX XX nor- yes ab-
01/01 E1370001 mal nor-
10:11 mal
1998/ | 09750 N350000, X X XX nor- yes ab-
01/01 E1370002 mal nor-
10:12 ‘ mal
(d)
Moving History Table
Date |Balance |Position Moved Stay- Card Card {GPS
and Dis- ing Read-
Time ‘| tance Time er
1998/ | 09750 N350000, AKX X X nor- none |ab-
01/01 E1370000 mal nor-
10:10 mal
1998/ [ 09750  |N350000, [ XX X X nor- |none |ab-
01/01 E1370001 mal nor-
10:11 |mal
1998/ | 09750 N350000, XX X X nor- none |ab-
01/01 E1370002 mal nor-
.) 10:12 mal

Reférring’again to Fig. 6, after the vehicle has entered into
the charge area and *vehicle entry” has been transmitted to the
reporting station 930, while the vehicle iswithin the charge area,
the charging control ECU 902 repeatedly executes "intermediate
processing” (28} at the period Tc. The contents of this

“intermediate processing” (28) are shown in Fig. 8.
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01/ 01E1370000mal nor- 10: 10rmal 1998/ 09750N350000, X XX Xnor - noneab-

01/ 01E1370001nal nor- 10: 11mal 1998/ 09750N350000, X XX Xnor - noneahd 0CT 2003
01/ 01E1370002mal nor- 10: 12mal Referring again to F after the vehicle has
entered into the charge area and "vehicle entry" has been transmtted to

the reporting station 930, while the vehicle is wthin the charge area,

the chargi RgPnthel EC-99RsT R ¥ FRXeCYbeS piotesasdipig RMcessi ng”
(28) at the period Tc. The contents of this "internediate processing"” (28)

Mhto t ReRterREaiAta REe srsiase, ol AN TIOF B Gac FESARARS ng
control ECU 902 first updates the data (fraction value) of the fraction
time regnrsred EEUa90Qal ferahiendategrihe daty (facdhignadyate ofc th¢ checks
whet her the updated fraction value has 281 becone one m nute or nore (282).
| f thefvpdated fimetregistarueo a yadme whichd ogreater bhelxhelgpsgdcont r ol
ECU 902 increnents by 1 the data in the integer tine register, and updates
the dat@me Tc (281), and checks whether the updated fraction value has

become one minute or more {282). If the updated fraction value

is one minute or more, the charging control ECU 902 increments

by 1 the data in the integer time register, and updates the data

in the fraction time register toa valuewhich is oneminute smaller

(283). Next, the charging control ECU 902 computes (285) the

advanced distance during time Tc

Dc = Tc (sec) X speed (km/h) / 3600 (km).

Then, the charging control ECU 802 updates the data (fr.action

value) of the fraction distance register to a value which is

greater by the moved distance Dc during Tc¢ (285), and checks

whether the updated fraction value is 1 km or more (286} . If the

updated fraction value is 1 km or more, the charging control ECU

902 increments by 1 the data in the integer distance rggister,

and updates the data in the fraction distance register to a value

which is 1 km smaller (287).

Next, it is checked whether time is up at the one-minute timer

{288), and when time is up, the one-minute timer is starte.d again

{289). The date and time, the balance; the position, the moved

distance (data of the integer and fraction distance registers),

the staying time (data of the integer and fraction time registers},
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in the fraction tinme register to a value which is one mnute m 003
(283). Next, the charging control ECU 902 conputes (285) the ZE ecg

di stance during time sec) X speed (kmh) / 3600 (knm) Then, the charging
control ECU 902 updates the data (fraction value) of the fraction distance
register to a value which is greater by the noved di stance Dc during Tc 285

whet heghé heedpdat et dtfeactigaayal U rinal], kibtor rande : updaiatdT)act tha val ue
is 1 kmor nore, the charging control ECU 902 increnments by 1 the data in

the i | | St t IHn ckban
di st a%lgg%ée%?ésﬁeﬂ?g o a%\glgal%ug%\ﬂ% gﬂﬂggg ?e?é?‘%%g c%f:;@@,ﬂ)i't railﬁg %fﬁgcﬁgg whet her
time is up at the one-m nute tiner 88), .and en tine is u t he

one- mi FiR e t {The SuCcasH ©&d fé'd&i“ﬁezg’é ?Hélaé‘t’@m’aﬁaatgﬁ’é‘?ri’ﬁég’aér aAke, the
position, the noved distance (data of the integer and fraction distance
regi stighast phenst dpi fyine ,neafeawaisfenhel 39MlegePuandof rtde i vepea hed
registers 36 2 3 OC T 2003 the reader state (ready: nornmal, not ready:

abnor raldcut 1die oFf enEBCEABEERBACaCRl Préades eg J@adrl the woikinganfl the GPS
state (the success or failure of position data generation that point in

Lime, @ Wiidd el ad0hngDueakOnliBekPeabed SYGHLI Andte IeFiod o7 Tedi at e
processing 28 and the witing

as shown in Table 5, each one minute, the data of the state at
that time is stored in the moving side history table.

Fig. 6 shall be referred to again. When the (current position
of tﬁe) vehicle exits the charge area, the charging control ECU
902 proceeds from steps A13, Al4 to step 29, and in step 29, changes
the data of the register RAE to "0" which represents that the
vehicle is outside of the charge area, and carries out "vehicle
exit processing® (30). The contents of the "vehicle exit
processing” (30) are shown in Fig. 9. In the same way as the
previously—descfibed "intermediate processing® (28}, this
"vehicle exit processing" (30) carries out accumulation (301
through 303) of the clock value §f the amount of elapsed time during
Tc, and carries out _accumulation {305 through 307) of the moved
distance of the amount of the traveled distance during Tc. Then,
the "vehicle exit processing” (30) writes the final history data
within the region into the moving side history table (308).

Fig. 6 shall be referred {:o again. When the above-described
"vehicle exit processing” {30) is completed, the charging control

ECU 902 transmits, to the reporting station 930, "vehicle exited"
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data into the noving side history table at one-m nute peri ods,
Table 5, each one mnute, the data of the state that tine isz
noving side history table. Fig. 6 shall be referred to again.

as shown in

<Uc¥imm%the

en the

(current position the) vehicle exits the charge area, the charging cantrol
ECU 902 proceeds fromsteps Al3, Al4 to step 29, and in step 29, changes

the d%ﬁi@ﬁ;@é&%eﬁf’aﬁ Che RARL 1 @1 & Bz SVRKGH SiEPRESEIM Bgd aded M@ 1)vehitcl e is

outside o

charge area, and carries out "vehicle exit processing"” (30)

. The contents of_the "vehicle.exit .processings (3 [e.S iR .Eig. the

same Wir‘é’v/‘f‘%mﬁf?a"e&s"c i e'dq:hien?’«?rlrarltgﬁ1 1At e%n%r 5%‘%52%%‘39?5 gg\t,\ﬁg chr?i s

ehicle exit processin "3%50) carries out accumul ation (301 throu 303) of
M ggtl

t he cleakd \Gdtpe @nd K

tofotthel BEYARTt §HBe U RPN FaG BEsY

accunmul ation (305 through 307) of -.the noved distance of the amount of the
travel£fe dishasmetdedi ng Tahe Theportime Svehiohe 98-t Theceeppnging30)
wites the final history data within the region into the noving side

hi st orye 4 @lsg 93QBwhi8R3! tnd e dfi/de i bR o2gaaAta Wittb the Rbnugenieaer i bed
vehicl e exit processing” (30) is conpleted, the charging control ECU 902

t ransrgffé htiosttoqfi‘r Eggféf iwqgc%t Qggoﬂﬂ?pted ‘f%h{;ﬁgﬁ c@&l& %g"a{:)’z:h% %1@ 2003

of "vehicle entry", of the vehicle entry/exit databasé TDB 938,
and carries out checking of the charging processing state. The
contents thereof will be described hereinafter.

After the vehicle exit reporting (31), the advancing
direction of the vehicle is a direction of moving away from the
chargeareawhichhasjustbeenpassedthrough.Thus,thecharging
control ECU 902 moves from step 15 to step 32, and does not'execute

relative distance reporting (16 through 23) with respect to the

charge area.

In a case in which the vehicle has passed through one charge
area (a first charge area) as described above and heads toward
another charge area (a second charge area), when the (current
position of the) vehicle leaves the table effective region, which
is expressed by the table effective-regionrinformation of the
first charge table which expresses the first charge area, the
charging control ECU 902 proceeds from step 8 to 9, and emits a
charge table request. When this emitted radio wave is received
at the first reporting station (930) which is addressed to the
first charge area, and the first reporting station (930} emits
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whi ch neans that the vehicle has exited the charge area (31) . At _thi

time, the card 1D, the balance, and the vehicle IDin the c&d ﬁﬁﬂazménd
the data of the noving side history table as well are transmtted to the
reporting station 930. The reporting station 930 wites the received
history data into the nmanagenent side history table, which was allotted to

A i L e T A o

state. The , contents thereof will be described hngigaft%%. After the

vehi cl EN&FAT3eFHAEERGEERYS, HhEtaRVEhcilty! Bl DRMEF TR TR is a
direction of noving away fromthe charge area which has just been passed

t hr ougbha¥gastableishrahid . Ganthbs WvEBGU evennidvtbefeharging cPRtnelst ep 32,
and does not execute relative distance reporting (16 through 23) with

respecgciio olohe r&dwi o6 atpa. & r@ASechdry®i ¢hblbe afful ehbay cuassert t hr ough
one charge area (a first charge area) as described above and heads toward

anot h-\e/%ﬂlggﬁiegﬁ o @ﬁe§ ﬁrgﬁﬁ%@hé?%@@t %S@abi’@%@\ﬁ%ﬁ%ﬁ%%é&mn w3 | on of

t he) eaves e fective region, I C I's expressed by the
table effective region inforpation_of the first charge %%ble i.ch
expr essBse¥RECFFE tbﬁhﬁﬁﬁetﬁ ﬁ,e?ﬁECt&H§r§Fﬁ6°EoﬁP?83mE °§o£&gﬁﬁﬁ%eds
fromstep 8 to 9, and emts a charge table request. Wien this emtted
radi o fbwetichargei veblehehichsexpepspebnghst fireh CH3TPenAreR i FH®dr essed
to the first charge area, and the first reporting station (930) emts 38 2
3 OCT 2i9088 dhwrdd tablehbs gott abliereanin tbaehdngergadonenolry EGU t3E
receives the first charge table, in step 10, it is judged that the received
IC card CRD 953.
Wwhen the (current position of the) vehicle enters into the
table effective region of the second charge area, the charging
control ECU 902 writes the second charge table, which is emitted
by a second reporting station which is not shown, into the internal
memory and the IC card CRD 953, and carries out charging control
in accordance with this data in the same way as described above.
As described above, when the vehicle reaches 500 m before
the charge area, this is reported to the driver by the display
device 904 and the speaker 8P 958, and the information of the charge
area is displayed on the display device 904. Further, when the
vehicle reaches 400 m before, notification is carried out again.
Thus, the driver can decide, with leeway, whether or not to enter
the charge area, and can select, with leeway, a detour path.
The checking of step 1 as to whether the ignition key switch
IGsw 963 is closed (Si = H) is a judgement as to whether the vehicle

is currently parked or not. In a case in which the vehicle enters
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charge table is invalid. In this way, even if the charging copty ¢CT 2083 902
receives the first charge table after the (current position of the)
vehicle has left the table effective region which is expressed by the
table effective region information of the first charge table which
expresses the first charge area the first charge table is not witten
into the |nter

C
posi ti 6R%8f & ng’f‘r\gghﬁc‘fle\é gﬁh gres % ﬁtlén%?feecﬁgSFggéeft%ﬁ%% s}te}l‘%r (eéé:J(r)zHeo t he

second charge area, the charging, control ECU 902 wites the se{;ond char ge
t abl e, ampilérabd eenivhendtheyi gn Setem 9 Suritichy 1664 PBA i R s(Hot™ shown,
into the internal nmenory and the I C card CRD 953, and carries out charging

control: am dGardantd ot tindthiwsc diedm ta iin'eesmnptvva;xeasldekdnigbéwrabove.
As descri bed above, when the vehicle reaches 500 mbefore the charge area,

this i éhéﬁg%h‘?d Eﬁetéﬁaﬁéiﬂsrc!?ﬂtwf BEE D @Y waiad o 9haand e cgpeaker

SP 958 e information o the charge area is displayed on the display

devi ce, 904. Furt n ehi eache cation
is carFngs%h?CIag[gﬁr%V %$h5 ?ﬁ 2 rel(av ‘F;Eca%pd%gl %iggtpa'?ﬁiﬁqegtv\%%qtdv\%ﬂet her or
not to enter the charge area and can select, with | eeway, a de ur path.
The cHgeki ngharaing: | aadt RhEE hera g gnidassh IB]F ﬁ%éav Gst&? 963 s
closed (Si = H) is a judgenent as to whether the vehicle is currently

par ked® pntaphediate masees sindgl? of shepvahi dlcgoadimed y3othe3timeovexpo3 into
a charge area where a tinme fee charge table (Table 2) is applicable, when’

the i g@hiERtHEYehcl ehid Gawk¥eBwi 6hopa@hd chapge e ption inedudest i on to
interrupt the clocking for charging) , the charging control ECU 902 waits
)f or thfn’cgnﬁfléogime of staying in the charge area for computation of
the charge amount of the time fee.

When the reporting station 930 receives a charge table request
:from the charging device 1, the reporting station 930 emits the
"charge table" to that ID. Further, at a fixed period of about
several minutes, the reporting station 930 emits a "charge
request” to all of the vehicles, and at a fixed period of about
several minutes or at an irregular pericd, sends a "moving' history
request” ;successively to each ID, and collects data of the moving
side history table from each ID. Further, when a "vehicle exited"
report is ‘received,l the reporting station 930 emits, to the
charging device ID (card 1ID) which has given that report, a charge
request to that ID when there is an uncharged moved distance or
staying time. Moreover, when a "vehicle exited" report is received,
the reporting station 930 checks the corrections of the charging
processing. If the reporting station 930 discovers a charging

error, the reporting station 930 emits, to that ID, message data
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key switch | Gsw 963 to be closed (Si = H: an instruction to clock r
charging), and while waiting, does not execute the internedi age?(pmﬁ)p ﬁgng
of step 28. Accordingly, the time over which the vehicle is parked within
the charge area is not included into the tine of staying in the charge area
for conputation the charge anount of the tinme fee. Wen the reporting
station.93Q receives .a charge tahl.e request rQqm.the charging device 1,

t he reﬁ"(%lrltclqhgp%%%'isl otr‘}qjgcfs(?uet?ﬁatnsdatvﬁhelchc T egse rr{ea%ue""l'eq‘t'o that I D. Further, at
a fixed period of about several mnutes, the reporting station 930 emts a
"charge rtjiestl0 shoys| the qontents Qledresrdrht 1aterXRRtHER d M Libout
several mnutes or at an irregular period, sends a "noving history
requestwhisic atesichakyihg eactroD ECGID hlekecusedain nésphrsapvd mhemi de
history table fromeach ID. Further, when a "vehicle exited" report is

recei ved, r1 8o I 4Rt | iyt 1ORcR8R &Hd Santénddeanthar g4y davacead D (card
I D) which has given that report, a charge request to that ID when there is

har.qed d di st ' L. Mor.e y | cl
2, VoS 5 SRR ke W lipasticle

corrections of the charging processing. |f the reporting statjqn 930 _
di scov’é'F§°§‘Wa?b?%l“wélﬁﬁf?*%%sﬁ%ﬁ%tﬁ@’%ﬁgﬁﬁ Sy o i 1 (G Mk
nmessage data 40 230CT2003 which points this out and whi ch urges neasures.
Fig. l@sshégmaflhzecenptht sWhén"tkectiprrdimerquptian ECU 82 prgresis he -

charging control ECU 902 executes in response to when a~ radio wave signal
reachesntberast eapaipiNTin {843\ pabenan DRIl ) |tlsd reaach ey edorsrr il - RAR :
.tel ephone, unit 908 generates an incom ng signal --whi ch=express that there

- “)' S trapgnl SRLORs whether the address is its own-card ID (also-including . - -

ascase in which all vehicles are designated) (402). If the address ...
is'its own card ID, the charging control ECU 902 judges whether
the received data is a charge request, or a moving history request, -
or a charge table, or a message {403)..-

If the received data is a "charge reguest”, when the charge
table of the card CRD 953 is a table per entry (Table 4), the
charging control ECU 902 extracts the fee corresponding to the
vehicle type classification within the card data, and updates the
card balance in the card data of the internal memory to a value
which is reduceé by that fee (404, 405). The charging con_trol ECU
902 similarly updates the data of the IC card CRD 953, and
updatingly displays the balance on the display, and checks whether
the card balance is a negative value (insufficient fee payment) .
If the card balance is a negative value, "Insufficient Payment,
Settling of Account Reqguired" is displayed on the display device

904, and "Your card balance is insufficient. Please settle your
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)

I's, signal receipt) Wen the charging control ECU 902 procee inio%dhgf 3
receipt interruption 1 DRI1, the charging control ECU 902 checks ﬁ@p
the address is its own card ID (also---including a: case in which al
vehi cl es are designated) (402) . If the address is its ow card ID, the
charging control ECU 902 judges whether the received data is a charge
reques v/ I h e

(a03) . propnd-TaR FPRlr SEADY LE0RTEm e AR AR VO Sy REndeTBNT 1
of the card CRD 953 is a table per entr gTabIe 4), the charging control
ECU QOEnéﬁt?&Et§n9hEhFe§PEBF?€sggn3?ﬁg(¥6 fhe vehicle type classification
within the card data, and updates the <card balance in the card data of the
i nt er nal . nWhenythe ahzatectabhechs ias ralur eerbpoviedt diesans@s (Tabde . The
charging control ECU 902 simlarly updates the data of the IC card CRD
953, amfls tpdatéagl yedinpl axarhbechphancpeonkinheodreppoydingdrehees. . - o=
whether the card balance is a negative val ue (|nsuff|C|ent fee paynent)

If the, 1) gﬁggg%g bg%,u,aql He 'l DS LA f4.C
of Acco%ﬁ* fgq ire gl S I splraye he df%%" y

card bal ance_js |nsuff|C|ent _Please settl-. 41 23. OCT 2003, acc -
| S r epTBHl%" 'r' SR% s B leT SR ot [RESEi '- SRR e A b R e G h'E'-“ o EEL R R " . R
speaker SP 958 (413). WWen the charge table is a table per noved distance
( Tabl ecaxdddlmncefin fiechardede ipl-of g - INGRIOHL-DEPNF-A§- - BBIALRE vrehicte
type- classification within the card data is extracted and nultiplied by
t he vatea-0hlubewh btk gar dediardeby athis baouando fhche ohtadinzidapredug tt-hescard
data -of--the. internal nmenory is--updated

(406,- 407) 7 The-integer distance register-is-eleared (4 08)-and =3

similarly, the data-of-the-IC:-card CRD-953-isalkso.updated, and-- -
updated display of the balance is carried out ({(413).
#% When the charge table is a table per staying time (Table 2},
it is checked whether the value of the data in the integer time.
register is 60~ {one hour) or more (410).If the value is 60 or
more, the fee, of the charge table, per unit time corresponding
to the vehicle type classification in the card data is extracted,
and the card balance in the card data of the internal memory is
updated to a value reduced by that much {409 through 411). The
contents of the integer time register are updated to a value which
is reduced by 60 (412}, and similarly,‘the data of the IC card
CRD 953 is also updated, and updated display of the balance is
carried out (413).
When the received data is a "request for moving history",

the charging control ECU 902 transmits the data of the moving side
history table to the reporting station 930 (414}, and clears the
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to-a, <va-lue which is reduced-by the anmount of the- obtained.-:product

(406, 407) . The integer distance register is cleared-(40 8 gim I t he
data of the IC card CRD 95-3-is al so.updated, --a updated di s?l gw@: zﬁﬂé

bal ance is carried out (413 Wen the charge table is a table per staying
time (Table it is checked whether the value of the data in the integer tine
regi st 6o i%,g00: 4098 AAMY) el e TS (4dn thie 10EeHPLY QIS £ AngaBU e, Lhe
fee, of the“charge fa , per unit ‘tine cofresponding to the vehicle type
classification in the card data is extracted, and the card b ce in the
card d&eR1&f t kbei FPEFFAPINERBF Oils ECUp e BOVE Sa OR&CU & e FiF: & hat
much (409 through 411). The contents of the integer tine register are
updat edptiatangad fistelp th (Big edicelith v 4xpladnedmrevigusivie Wam of the
| C card CRD 953 is al so updated, and updated di splay of the balance is
carri egh@UieddSvifiedn tde § eCaicsed gdat @heSmassagguistaforlaped ngn hilsd ory",
the charging control ECU 902 transmts the data of the noving side history

tabl e agsgggxrgpgf%g?ggﬁgat&%gygggﬁéékﬁ%ﬁesggq.clears the 42 2 3 OCT 2003

novi ng- Sl r ( e received data is "charge

tabl e", the charging contrql. ECU 902 npbves onto the_card data dati ng of
Sop 12 FRpena i A e RO R e haa & e Ae RP e o IR C A S Fhe Dedea B o

a message, the nessage is displayed on the display and reponteh b VgrgeTs
synt hestatiomh8a0. emdtehar gharggbrequesta thar gerpaciagt SFataedn X3P - -
reporting
writes that charging is completed in the management station side
moving history table, which'is generated for each card Ib in the
vehicle entry/exit database TDB 938 at the time that "vehicle
entry" is reported. Thereafter, the reporting station 930 does
not emit charge requests to the IDs for which charging has been
completed, and emits charge requests only to the IDs for which
it has not been written that charging is completed. When the charge
table is a table which charges for the moved distance, the
reporting station 930 repeatedly emits charge requests to all the
IDs at a fixed period of about several minutes or at an irregular
period. When the value of the integer distance register of the
charging device which has received the charge request is 1 (km)
or more, the charging device carries out a chafging processing
of that value X fee per km, and clears the integer distance
register. Thus, each time the reporting station 930 generates a
charge request, the charging device carries out charging
processing only for the integer value (km unit} in the moved

distance from receipt of the previous charge request to receipt
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.station 930 emts a charge request, the reporting station 930 ites that
charging is conpleted in the managenent station side noving hi szwr)@ct JEVIES
which is generated for each card IDin the vehicle entry/exit database TDB
938 at the time that "vehicle entry" is reported. Thereafter, the
reporting station 930 does not emt charge requests to the IDs for which

Charg' BQ Pﬁ%sbgﬁéﬂr goppleLed, @ﬂﬁ %&&P%%Jfé’éﬁ% $aied @vidie | Ds for

as not een Wwitte ar gl ng is conpleted. When the charge

th t abl h.ch for th th
s?at.eo'ﬁ?@eea? ettt P PRl ¢ SquBeTeP T b Vi s PR EXE i o

peri od of about several m nutes or at an |rregul ar eriod. Wen the val ue
of thestayégartinet dive nenprdiag stathen BhHArgerRRtRAIX EMUISTKPRIIS ecei ved
the charge request is 1 (km) or nore, the charging device carries out a
char gi fggReoee s agit tiné al de Xffiredpeer kod chdbohearerddel minagers

di stance register. Thus, each tine the reporting station 930 generates a

charge,peguess, ﬁ.@ gﬁ*ﬂﬁgbegl%v' fiRef2theC9aUk 6F2tEENIntBHRELTIm only
for the integer va munit) in the noved distance fromreceipt of the

previous charge % ﬁ est.to t:ece t 43 ﬁf’) g T 2003. th| S arge request.
The 7r52¥1BheHi %t a #8 FRargiPied 3378? wgf;. | BRPy TRR&N flhgﬁghgrge Iable is
a tabl e which charges for the staying time, the reparting station 930
r epeat eeAyesli 1% &hadlgbourdqasrereo e harging devicg £aFT3&S ¥ tof about
several mnutes or at an irregular period. Wen the value of the integer
time aerhateingfptdeeshingiof ey ifze Wux lknwdioueseiandduphe telgatde
request is 60 (1 hour) or nore, the charging device carries out a charging
f‘«)pr oces® W) off thkeiheegker tone Fayistamdtdipdahefet di@ich is 60 minutes
smaller. Thus, each time the reporting station 930 generates a
charge request, the charging device carries out charging
processing only for the integer time in the elapsed time from
receipt of the previous charge request to receipt of this charge
request. The fraction time is carried over.

At the time of "vehicle exited", because the timing thereof
and the charge request timing do not match, even if the charge
table is a table which charges in distance units or time units,
it is possible for there to be "vehicle exited" when there is an
integer distance or an integer time to be charged. When the
reporting station 930 receives a "vehicle exited" report, the
reporting station 930 checks the integer distance data or the
integer time data, and if it is 1 (km) or more or is 60 (1 hour)
or more, transmits a charge request to the ID which reported

"vehicle exited".

Fig. 11 shows the contents of interruption processing of the
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data of the integer tinme register to a value which is 60 mnutes snaller.
Thus, each time the reporting station 930 generates a charge) Re@@ds200d he
chargi ng device carries out charging processing only for the integer tine
in the elapsed time from receipt of the previous charge request to receipt
of this charge request. The fraction tinme is carried over. At the tine of

" vehi CLeng¥biedy BRERUSEabNCoE MAD LAGIAA n@nd ddia d1akae [ equasy i ng
do not match, "even if the charge table’ls a table which charges in

di stance units or tinme unifs, %3 sible for there to be "vegigle exi_t ed"
when t ABFETFUPLACRRERRTSTHRY BRIE HF SXF ULt TEPREPERATYEF - ShdP™ he
reporting station 930 receives a "vehicle exited" report, the reporting
stati onf98Bechemhunibatinnedevidesidhoef dtha amrived | inegaring)mefda a, and
if (km or nore or is 60 (1 hour) or nore, transmts a charge request to

t he | Dryli6shadvapeigadlléh vaki €4 €etxd Bed', . oritg. i ddomimyd ntbet lve micgketrs  of
i nterruption processing of the 44 23 OCT 2G3 controller unit 932 of the

reportifge S| Metncdilifg 10RILURIN WRERCAS 1N In Biinfng S 310 Eerd 11
%O e the Cg

response 1ect|on _ mruni cation device 931 of the arrival
odem CRAFEL B8 £ORRAT ERUGHHOE IS cheroLts Attare 11 85 NS TeRdothum ¢ ne
chargi ng control ECU 902 of the charging device 901 of the vehicle, the
uni t 9te revkl vaE2 thrceiice tee (Ygomind (den e Mheahithg incoming
is a charge table request, the unit 932 saves the data, which is
appended tﬁereto and which expresses the date and time, the card
ID, the balance, the vehicle ID, the position and the direction,
in the internal memory. In response toc the request, the unit 932
emits the charge table of the database FDB 937 at the antenna 940
(41 through 44) . Then, the unit 932 detects, via the managing unit
‘933, if the received card ID or vehicle ID is a trouble (usage
error in the past, loss, rtheft, abolishment when reissued, illegal
copying) card ID or a stolen or an accident vehicle ID which is
stored in the monitoring database WDB 936 (45). Then, if the ID
is such an ID, the unit 932 displays on the display of the terminal
"PC 939 and prints-out, as a monitor data set, the card ID, vehicle
ID = vehicle No., the contents of the trouble, and the current
position (received data) and current time, and transmits this to
the management center 950 and the card issue & account settling
spots 971 through 973. These institutions can register the data
corresponding to the contents of the trouble and take action.

When the charging control ECU 902 of the charging device 901
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Is a charge table request, the unit 932 saves the data, which is appended
thereto and which expresses the date and tinme, the card 1D, ﬁg% @3];’;?

the vehicle ID, the position and the direction, in the internal @@In
response to the request, the unit 932 enmts the charge table of the

dat abase FDB 937 at the antenna 940 (41 through 44) . Then, the unit 932

detects, .yia_the nagi.ng 1 i e i rd .l I jcle ID
o ot PBibPevElEsge g BopsRi tipdtive, halrdCyhTER KREEREES ond CHE D
reissued, .illegal copying) card ID or a stolen or an accident vehicle ID
whi ch Vehisdeehars ntete WhtidtamidsyadgPabade voB st usl itk 4 rhflapis
such an ID, the unit 932 displays on the display of the term nal PC 939 and
pri nt srepbrtasgas reonidog 30at @csktes tthd sgatble Iddntushild e 93P Baveithel e No. ,
the contents of the trouble, and the current position (received data) and

Currenfiatknha ¥thel, fREMNM4S B, Sth & dHBNAGE TN tRE M r Ht0pard tiiba ,car d
| ssue & account settling spots 971 through 973. These institutions can

i st t t di . t ak
Lott onthouov §R s G RICERENLE $REGE eSS diod Beel SHBIESRRR 125°, 4
OCT 2003 emts, vehicle exit notificatign data V\@i ch expresses h%t t he

vehi cl BOIRRATE 1T (ROERTH W )ar &be SHAYERE EURE, bHHRA Ol P&porting

station 930 receives this, the controller 932 saves the date and tine, the
card |Mpttyet egdrc|subiRetddk touchargipgs Priosessingd .nbhedddrsciAe8 . (t he
anount whi ch has not yet been subjected chargi ng processing), the staying
time (dh@ chentdd vhlahckasimeheysitanal sebpegt athdmw thkartgirge pabdessi ng)
t he direction, ‘
is a table which charges for the moved distance, the controller
932 checks whether the moved distance is 1 km or more, and if so,
emits a charge request to that card ID. When the charge table is
a table which charges for the staying time, the controller 932
checks whether the staying time is 60 minutes or more, and if so,
emits a charge request to that card ID. Then, the controller 932
checks whether there is usage error information of the charging
device in the management side history table of that ID address
of the vehicle entrance/exit database TDB 938, or whether the card
balance is negative (-). If there is no usage error and the card
balance is positive, the controller 932 erases the management side
history table of that ID. Note that, in the "fee collection & moving
history accumulation” CRC (Fig. 12) whichwill be described later,
on the basis of the history data of the management side history
table, when the usage error information is information expressing
that there is a usage error, the usage error information is written

into the management side history table. Next, on the basis of the
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and the card balance, in the internal nmenory. When the charge table iﬁ a
tabl e which charges for the noved distance, the controller 938 O 803
whet her the noved distance is 1 kmor nore, and if so, emts a charge
request to that card ID. Wen the charge table is a table which charges
for the staying time, the controller 932 checks whether the staying tine

I's 60 B1,84t§3n08a PRI CohdAdalvh a@MdSed GMAGR < gHHESkit Gdtet igard | D.
Then, pﬁg t(?g%%lro er 932 ghég%gra/het her there is usage error information

of the chargi.n deyice in the nagenen Is i t : of A 1D
addr es§P38F%Eﬁg-\Fe‘H¥5?‘S %?3&83?‘@%%% ae%éggn%%é géét %ér)éﬁﬁg% her the card
bal ance is negative (-) . If there is no usage error and the car bal ance
i s pospfitke Ye¢hichntendinanceysxidy dadabage ﬁ‘gﬁa%%‘?re‘rﬁ QFemeRtRIRBY tabl e

of that ID. Note that, in the "fee collection & noving history
accunubattaep” CRC (Fig. 12) which will be described later, on the basis of
the history data of the managenent side history table, when the usage

error infopgai on ¢ $hentarABbhBn@EP @S fledd t ilvdatl( -y heraikss datasaghesr ror,
the usage error information is witten into the managenent side history

table. Next, on.the basjs . jtd | eavin
r oad (3‘?5§ i F&ﬁc%e‘gh‘a %%ﬁ' gg? e'izg'?%%e&% %1% ?%g' pgﬁ{é %%%‘ﬁ%’t taglsl °
vehicles exiting at that |eaving road the vehicle ent rgn.ce/ exi dataabase

TDB 93BhesandpehsAred I IFHER 19 FreHe YRR bECA Y PRI SPESS this

data (the card ID, the vehicle ID, the current position, the direction,
and toe the dilsdilacepndspyintedtent hd tt dsnrharked goin theimadagilsd ayed
~on the display, and printed out. It is checked, via the managing unit 933,
~ Ywhet heanibab3gar ehhleBher tthait vehid| ED| Bri chian tvehiclenpeynkst idattiisase CDB
935, and if so, the card bal ance of the _
nonpayment database CDB 935, and if so, the card balance of the
applicable one in the nonpayment database CDB 935 is updated to
this time's value. If there is not an applicable one, the data
obtained this time (card ID, vehicle ID, current position,
direction, and card balance) is newly recorded in the nonpayment
database CDB 935 {49, 50) . Then, the ID checking and the like (45,
46) which have already been described are carried out.
There is an emergency message switch at the operation, display
board 903 connected to the charging control ECU 902 of the charging
device 901. When the operator operates the emergency message
switch, the charging control ECU emits, at predetermined periods
and at the antenna ANTt (943), emergency data including the
vehicle ID, the current position and direction. When the reporting
station 930 receives the data, the reporting station 930 displays,
at the terminal PC 939, and prints out an emergency occurrence

and the vehicle ID, current position and direction, and transmits
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applicable one in the nonpaynent database CDB 935 is updated ti Eﬂﬂf 3
time's value- If there is not an applicable one, the data obt i::h @P@
time (card ID, vehicle ID, current position, direction, and card bal ance)
is newy recorded in the nonpaynent database CDB 935 (49, 50) . Then, the

| D checking and the |like 46) which have already been described are carried

out . T%ﬁéeehérgenegeageacxpn%ﬁéaﬁsnapthehtahehaerDSbausansdhsplay boar d
903 connected fo the charging control ECU 902 of the charging device 901.

control  EQBENtarS R FrRkad R B B SHE A PR s 0 B "Doss)

enmergency data including the vehicle ID, the current position and

di rect '6ahighen emiew'epeptifhication | datezorhichi eeprersedatBrat hdh&porting
station 930 displays, the termnal PC 939, and prints out an energency
occur reesechachd enmsdrnadd ehleDechaugeecareposWwhenntland ot tmedilieon S38hd £
transmts 47 2 3 O CT 2003 the energency data to the nanagenent center 950

52 Thetﬁ@%f%&lﬂ::’ﬁﬁ‘%ﬁ:@'ti%%QQ&éﬁeﬂJ& ¢has0i(59) Jevh e oW A s 93'vehicl e
entry” notification data which expresses that the vehicle has entered the

charge_area.. Wien.the.conj ol |.e 7 ti [ 39z:kecej ves

this (%%’t)‘?r?tﬁ%sboﬁflr &ﬁeewwléeaggﬁ%gg?/gggghgg\%g%%%}eeqetbnﬁgrg?]éé/ (%Xi t

dat abase TDB 938, a nmanhagenent side nmoving history table to iich the card
ha PoraetS b

| D of BIRAICBER} Fildly BeYiRE HAteRY dabke Eg.W}Th‘éh drein the
received date and tine, bal ance, position, noved distance, staying tine,
r eaderchazd ing plesiar & 03r igbabhebted . CErel, currGRST H3% dhexigd s 58E f i es
~the entry road (area entrance and exit date) :

received date and time, balance, position, moved distance,
staying time, reader state, presence or absence of card, and GPS
state, and specifies the entry;road {({area entrance and exit date)

on the basis of the position data, and increments by 1 the amount

of vehicles entering at that entry road of the vehicle
entrance/exit database TDB 938 (54). Then, thé ID checking and

the like (45, 46) which have already been described are carried

out.

When settled ac¢count data (card ID, vehicle ID and card
balance) from the card issuing & account settling spots 971
through 973 is sent in, if the received card balance is positive
(plus), the controller 932 deletes the data of that ID of the
nonpayment database CDB 935 (deletes the nonpayment registration).

If the card balance is negative {(minus), the controller 932
updates the card balance of that ID to the received card balance

(41, 55 through 57).

The data of the databases CDB 935, FDB 937, WDB 936 and TDB
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on the basis of the position data, and increments by 1 the anmount vehicles
entering at that entry road of the vehicle entrance/exit datga@a@@'ﬂ'ﬁﬁﬂ&)%
(54) . Then, the ID checking and the |ike (45, 46) which have al ready been
described are carried out. Wen settled account data (card ID, vehicle ID
and card balance) fromthe card issuing & account settling spots 971

t hr oug 73 _is,. sent in -if _the receiv I ' Sifds pl us),
t he coEPr%oF?lérbﬁﬁa%ae?ée? egret'%g (I(;Iua ‘a to]’"feaqﬁi%&%qof ﬁg&nﬁpyfﬁeﬁengat abase
CDB 935 (del etes the nonpaynent registration) If the card bal ance is
negat i #€2fAAhAY the werpipal 5] 239 @1yl thpRATRISIRN L SPE LAA %\% et hat 1D
to the received card bal ance 55 through 57). The data of the databases CDB
935, FDEBe98&rmiHB1986 and *PBthe Rafa@EMedBOB8edB3@rCcH0becemssgsd theead- out
transferred, outputted, witten, erased) at the term nal PC 939 and the

managepgAt r ENEE 9920. tNBekon t 161 1 &F M NAlc G 939 Alt daeapragesingent er
950 accesses the controller 932, the controller 932 carries out data

processing..(reading- o £ ferrj tt « Wit . sisRg) in
P oor aahegainpreRk o dbp rer R Ry i e (e ialh) | eRE=1B63080) (T
carries out traffic¢c nmanagenent and fee coll ecédi gn manggerrent i nsi de of the
char ge@&ferdanae o shadher st ruphign thereohniPRL, r FBE BFLAFSMES i ng and

tracking of trouble cards and vehicles. For traffic managenent, the
nmanageremter et 8r c85@ i esefoarts tnadif iotli anagenerit appd oferacelyectddthe dat a
of the vehicle entrance/exit database TDB 938, and grasps the trends of
the anduidenéntrohsidebytf cti@uwharpe idrgy edst erutgsiete tafnehgechadge
area, and carries out monitoring and tracking of trouble cards
and vehicles. For traffic management, the management center 950
refers, periodically and appropriately, to the data of the vehicle
entrance/exit database TDB 938, and grasps the trends of the
amount of traffic by computing, in predetermined time period
segments, the amount of vehicles staying the charge area (the sum
of the amount of entered vehicles for each area entrance and exit
date - the amount of exited vehicles) and the differential value
thereof (the trend toward a traffic jam, trend toward easing of
a traffic jam) . From a short term viewpoint, the management center
950 carries out traffic information reporting, and from a long
term viewpoint, the management center 950 carries out correction,
abolition, and the like of the charge tables. In the charge
collection management, the management center 950 carries out the
work of collecting unpaid fees from (the owners of) vehicles for
which the absolute value of the negative value of the card balance

of the nonpayment database CDB 935 is large. The data of the
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segnents, the anmount of vehicles staying the charge area (the sumf the
amount of entered vehicles for each area entrance and exit dat® 3 00e 2003
anount of exited vehicles) and the differential value thereof (the trend
toward a traffic jam trend toward easing a traffic jan) . Froma short
term vi ewpoi nt, the nmanagenent center 950 carries out traffic information
reporti

carri oo OFgpeC ARk EReS upE P E L € G fred 1 BRBIS THEIR] 1)

the charge collection managenent, the nmanagenent center 950 carries out
the weeRdsf 288l vediicd§Sunpai d fees from (the owners of) vehicles for

whi ch the absol ute val ue of the negative value of the card bal ance the
nonpaynent Idabadese GDBHGIH ithel negeipThiom thatraipdficrh@ 4BR2 3) GGT n2003
nmoni toring database WDB 936 is utilized in discovering trouble cards and

vehi cl g8¢13a€88¢ the WorbrdiEef anti tlgsnber fn@td oA {dRIs td)tiich BAto
activated, the controller unit 932 of the reporting station 930 executes

the "fee collection, Vi i.Stor i an, GRG AN dRP. 12 at
a fi xeﬁxﬁg?%gg.E%en%%@éeq%ér?glénnf%mgﬁ%wp%ﬂce siang, & regloc\t/}trrzllit 932 emts
(61, 62) a charge request at _the comunication devi C§é931 and R: e antenna

940 whehountig Edgredfi 8t 3t fAFednRrLAofs WREN,PTRCLPLATIpaPt8d B3 about
several mnutes) or at a pitch of about several mnutes but an irregular
peri odpronessing, t bhenkel t I emits difdg PR bcesBiargoireduesthidndd® users
difficult, is reached. Further, simlarly, when a noving history
accunut ahin@ni &b tRonieahi d & 9Satamd thefdneshizepd 0dvioyn anfée codlleatioperiod i s
reached, the unit 932 successively emts a nmoving history data request to
yeach | D penefRi NG & JBNA4CHER  x8lUFeriod (of about several minutes)
or at a pitch of about several minutes but an irregular period
in order to make charge avoiding processing of ill-intended users
difficult, is reached. Further, similarly, when a moving history
accumulation time which is set at a fixed period or an irregular
period is reached, the unit 932 successively emits a moving
history data request to each ID generating a management side
moving history table in the vehicle entrance/exit database TDB
) 938, and successively receives the moving history data of each
ID, and writes it in the management side moving historf table of
each ID (64 through 70). Namely, at the vehicle entrance/exit
database TDB 938, a management side moving history table of each
ID is generated in the order of the date and time of "vehicle entry".
A moving history data request is emitted to the ID of the earliest
date and time thereof (64, 65), and a timer Tw is started (66},
and until time is up, a response (moving side history table)} from

that ID is waited for (67, 68). When there is a response, it is
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nmoving history table in the vehicle entrance/exit database TDB 938, and

successively receives the noving history data of each ID, an ' hia 1 N
t he managenent side noving history table each ID (64 through%g btcersNgm Y,

at the vehicle entrance/exit database TDB 938, a managenent side noving
history table of each IDis generated in the order of the date and tinme of

"vehicle .entry', . | | St re L,S } Lt t D of
t he ear“ﬁ:llgtg[eryagt téhénngg)%/%ﬁ%m%érsg% © ?‘@5’3“@5}“@665’& ilﬂrr%rf Wﬁégﬁaﬂrted
(66), and until time is up, a response (novjng side history _tablgl) from
that 1069 -wiheadthbs ’(SBEO“E’Q)Qt%eﬁ‘rt ¥RER NG ﬁseélﬁoﬁ*s'e?h?tt’r’%e% WocCT
2003 witten in the managenent side noving history table for that 1D 69
When t hiishiosttcanpéspenlsepra wivenintg g sitorypdatat hequestri Svemd tirditt e
response, a noving history data request is emtted the ID having the next

earl i egheMibt haei At €n@nthald MRA1EQstbFrithng WaYe af@ntied A 7eqwsHti ng and
receiving (i.e., polling) for all of the IDs for which a nanagenent side

MOV 9 (B ShOL hud AP hord BaSNSLALEH Fh' g WS Al AP AN/ Bl sdgpabase

TDB 93 ‘ete asis o he managenent “si de
novi ng _ hi stor¥ table of each ID of the vehic]e ent r.anghe/ e%<it ggéﬂbase TDB
938, tAEYHREsBACPOIDERNHIFBIGH {MERFFGMEYT TBOYIRG EF YOTY 9D (card
ID) is checked Nanely, for exanple, imediately after an ID (charging
devi ceisOgpnhyatedeptckbecnebicde entzancelarss dagjrbaseulDBl 938 irSst  time
nmovi ng history accunul ation is carried out, the data at the tine that the
vehi cl eoimpebtelie ettdvecHasik. ®f thish@adatef theteanagement side moving

history table of each ID of the vehicle entrance/exit database

TDBE 938, the presence or absence of a charging device usage error

of each ID (card ID) is checked (71).

Namely, for example, immediately after an ID (charging device

901) has "vehicle entered" into a charge region, until a first

time moving history accumulation is carried out, the data at the

time that the vehicle "vehicle entered”, i.e., the data (date and

‘time, balance, position and direction) transmitted to the

reporting station 930 at step 26 in Fig. 6, is in (the first column

of) the management side moving history table of that ID. Then,

in the moving history accumulation of the first time, for example,

when the moving side history data shown in Table 5 is collected,

it is written in (the columns from the second column on in) the

management side moving history table.

The (a) of Table 5 shows an example of data of a moving side
history table at the time of a normal state when charging

processing is possible, (b) shows an example of data in an unloaded
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time, balance, position and direction) transmtted to the reporti %
station 930 at step 26 in Fig. 6, is in (the first colum of)ZﬂhQC 2003

managenent side noving history table of that ID. Then, in the noving
hi story accunul ation of the first tinme, for exanple, when the noving side
hi story data shown in Table 5 is collected, it is witten in (the colums

from t%%aﬁscﬂ?dwﬁﬂ:h'm@h@fe' Ny hBecaFBNagaNBRLrgkds meeengikharawninabl e.
The (a of Table shows an exanple of data of a noving side history table

t ot t wh h ;60 h
cxcar| BEBFERATAS 1 0L ROFRIEd G1 SACLrBNBae T aPdnbEe MEY Rifhe (Ber® 1012 TG
and charging (fee withdrawal) _processing is not possible F—T ) shows an
exanpl ehetreais e ghave 1dryeriked r@%@&?@ré%qybe@”@édéb ﬁ’ﬁ’l 2y, and

(d) shows an exanple of a tine when there is no card and a GPS.
abnor nekamyle Wena tthiswee wisern tiegad iiee nigalcamde and eaf@Sr shdermadatycr mal ity,
no card, or a GPS non-normality, the controller unit 932 wites usage

error inf OWABh it reNi & Reh dFLEEEBAN afilcdS ATBYrAG-dHBdOhYn - habmalikyrt her, by
carrying out, in the order (colum No.) in the nmanagenent side noving

0 L RO SIS MY a0

char ge tween the progress of the data
of the sane itemand. data,  of other itens, vari atlgns or . non: iations

whi ch ¥R T EPpeHtt $ Mot PRl 1’&h5‘?§.%“%¥%‘8@%§. ) 3r‘8°¥ﬁ8€k8as PF¥t here
are such variations or non-variations, usage error information is witten
in t hetatmheg@marrhesi, dby raad rigi g studry indhe onden KEPSUBRNO nb i kh€ errors,
the portion of the data of the noving side history

management side moving history table, comparative computation,

which corresponds to the type of charge table (Table 2 through
Table 4), between the progress of the data of the same item and
data of other items, variations or non-variations which do not
appear in normal charging processing are checked. If there are
such variations or non-variations, usage error informatiom is
written in the management side moving history table. _If there are
no usage errors, the portion of the data of the moving side history
table read this time is left, and the data stored therebefore is
erased from the management side moving history table. If there
is usage error information, such data erasure is not carried out,
and each time collection is carried out, data is accumulated and
stored in the manageﬁent side moving history table. Then, when
that vehicle (card I1D) "vehicle exits”, the management side moving
history table of that ID is transcribed into the moniteoring

database WDB 936, and is erased from the vehicle entry/exit

database TDB 9238.
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table read this time is left, and the data stored therebefore iys zﬁﬂ
fromthe managenent side noving history table. If there 1is us g@ @tf 3
i nformation, such data erasure is not carried out, and each tine
collection is carried out, data is accurmulated and stored in the
managenment side noving history table. Then, when that vehicle (card ID)

"vehicle e S Ny . Dis
transcri be %n?%béﬂgnén%ﬁ%grl ngaééﬂe %Q‘gg%@gbggg% Af%geg?&agé%ﬁeﬁom t he
vehicle entry/exit _database TDB 938. 52 2 3 OCT 2003 The e ment which
was de¥RiFBethattR® s azeehuryFigt R s £aRd %FEH’-’Eha%é?‘i’ﬁea AYts in a
road network. An entire highway network or a portion thereof, or a

speci fnetveygk orr &f pontdgul aheneodd net acskeoi fiheredken g ahe*espé@irfi ed as
the charge area, and charging can be carried out on vehicles passing

t her et A6 9@ Gle twdigeYethe Nk PIc@FEBE dpwEitiod azaihbechapgemdLdand only
as a road network charging system and can be inplenented as an entrance

fee CUBLLIIRD SYR'EL LoE-10H 68L SROVENs EYED! pALEAq tﬁgrg@ﬁrbhbg-év% 0 ¢

i 200 rglng systen1conpr|5|n 05|t|on|ng ice for

det ectin osi.ti on of novi n npni f or device whi usin
e et P e, P et [vsBLieR S5h; Ae CTRL SRR o0 iRt AHLvs A B

position of the noving body; and
road network charging system, and can be implemented as an

entrance fee collection system for tourist spots, event areas,

or the 1iké.
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a chargi ng processing device which, by using the information, g4]j
whet her or not the ground position is within a charge region, Qéﬁgﬂff29W£
chargi ng processing device judges that the ground positionis within a
charge region, the charging processing device carries out data processing
for charging the noving body, wherein the nonitor device has sinple data

i ncluding at | east absolute positiogns and configurations facilities or
geographi cal features which are a TREE of cPS positioning inpossibility,
and when GPS positioning is inpossible, by the information which was
generated before GPS positioning becane inpossible, the nonitor device
detects, fromthat data, a facility or geographical feature which is a
cause of GPS positigniRgrgiAOsPLPEhi E¥mpBiSikgee, and changes the detected
absolute position of the facility or the geographical feature to that

i nformation makes that infor i.0 cucLr Nolae) .t on of

t he novi ng®b P°§&%68n269335Y1%Fcﬁ3}gFggcégg?éﬁiﬁﬁﬂé?g?hggg%mgﬁg? 1,
wherein the charging processing device has a storage device which stores:
a plurkedyy of information for identifying a noving body, which
information relate to the noving body; a plurality of .charging information
whi ch rel aaandmi ttdre delrdrgewhielyi dy vaidgatlpé GRS pogidfiomiviangehniseory
information which relate to novenent of the noving body. A charging system
accor di d\gei Or &4 dnFoFmathenebRpiBesi AFA Falbuad positdentof whegmevinygi ng body

i ncl udes reserve fund information . ,

body; and

a charging processing device which, by using the information,
judges whether or not the ground position is within a charge region,
and if the éharging processing device judges-that the ground
position is within a charge region, the charging processing devlice
carries out data processing for charging the moving body,
wherein the monitor device has simple data including at least
absolute positions and configurations of facilities or
geographical features which are a cause of GPS positioning
impossibility, aﬁd when GPS positioning is impossible, by the
information which was generated before GPS positioning became
impossib.le, the monitor device detects, from that data, a facility
or geographical feature ﬁhich is a cause of GPS positioning
impossibility this time, and changes the detected absolute
position of the facility or the geographical feature to that

information and makes that information be the current ground

position of the moving body.
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relating to the noving body, and the reserve fund information holds a

current anount which allows the noving body to pay a charge tgxy¢$qgm3ng
system 4. A charging system according to claim 3, further‘go sing  a

reading and witing device for reading and witing reserve fund
information in the storage device. A charging systemaccording to claimd4,
wherei n when the chargi ng processi ng devjce judges, b¥bt%¢ nitor device,
that 2hed mAATEESOEY SEETHASSPRG RAr bAGH 218 33’%99‘1 2% 82 EHAPS ng

processi ng devi ce updates the reserve fund informati on of the storage
- devi cepbycelss g t hevieadhag andterage ndedibvecehifb 2t@reéE€T 2003 6. A
chargi ng systemaccording to claim1, further conprising a communications

device for, copuni £ali BY WhEBrRat £6RT £6PJ1 8EALE8PindhhChobahli BEARUL
managenent of the charging system 7. A charging system according. to any
one of claing | throu t he geogrggg§gal data includes data

h 6 wh i
expr eSS P pRF QT IHL? nbﬁ?ﬁa'éﬁgégloﬂl% PG waveY bl ocked interval of a

facility or a geographical feature, and the nonitor device detects one end
fromthe geoduaphidy ofisharging infnmatlen shéckeriaherodihcorfE9Bondi ng
to the ground position detected by the GPS positioning device inmediately
bef or e3> 1P0ddd oni ng becane inpossible, and the nonitor device nakes the
detect ed one end be the ground position of the noving body. A charging

system accorgi 0 { P ¢! 8k Mhdvik@ Wi d 6P PnfGERELiNG WRVEREr¥hatd gotects a
noved di stance of the noving body wi thout wusing radio waves of a

Sate”dé#%ment of the moving body.

3. A charging system according to claim 2, wherein the information
for identifying a moving body includes reserve fund information

relating to the moving body, and the reserve fund information

holds a current amount which allows the moving body to pay a charge

of the charging system.

4. A charging system according to claim 3, further comprising a
reading and writing device for reading and writing reserve fund

information in the storage device.

5. A charging system according.to claim 4, wherein when the
charging processing device judges, by the monitor device, that
the moving body is passing through a charge region, the charging
processing device updates the reserve fund information of the

storage device by using the reading and writing device.
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wherein, after detecting the one end, the nonitor device nakes a position
of a direction fromthe one end toward another end which iszdgt%‘rﬁmgl on
the basis of the noved di stance of the noving body detected by e

detecting device, be the ground position. 9. A charging systemaccording to
any one of clainms | through 6, further conprising a detecting device which

detects a noved 56 2 3 OC f 2003 distance of the Vi . W, t.hout

usi ng §.adi chasigasg S¥6EEP| FeCOTERE NP Fﬂélﬁ‘eggrgbﬁltgg é(;%{'é)lpﬁlc es data
expressing positions of both ends of a radio wave bl ocked interval

faci | idommi ixagaegragbiviak fearomsunandting wokh @oreHey ¢8I FHAEHF! from
t he geographical data, one end of the radio wave bl ocked interval

corr es"ﬁl%gli rﬁ%rtrgle@eolg{ Qi g ARSI 03N thel etilaad iy tdys @RS posi tioning
nd the

device a etecting device imediately before and i medi ately after
GPS positioning becane inpossible, and the nonitor device nmakes the
detected one end be the ground position of the noving body. 10. A charging
system according to claim9, wherein after det ectli ngl t?e one equs, the
DN t Or. Hevharghed esy steAAGHING Lo ANYiME Al IAARR ¢ N R BN t owar d
another end which is determined on the basis of the noved distance of the
NOVi NG Haed ndehetfeash rdph idel detecincigdisyvidesa eXPTraes HRePFIdaS on 11. A
chargi ng system according to claim8 or claim10, wherein in a case in

whi ch GPS Qgsghhgni;@gai $a1NBO81H! 181 dykdd e mbei v oflavifzeilitten ahe radio
wave Bl'ocked interval cannot be detected and the noved distance of the

{Tﬁ\rllersl%oggd 5%%?%%%2 fg%&ﬁ‘%%ﬁg%%%c“ ng device exceeds a predeterm ned
the monitor device detects one end from the geographical data
of the radio wave blocked interval corresponding to the ground
p'ositiozl1 detected by the GPS positioning device immediately
- pefore GPS positioning became impossible, and the monitor device

makes the detected one end be the ground position of the moving

body.

8. A charging system according to claim 7, comprising a detecting

device which detects a moved distance of the moving body without

using radio waves of a satellite,

wherein, after detecting the one end, the monitor device makes
a position of a direction from the one end toward another end which
is determined on the basis of the moved distance of the moving

body detected by the detecting device, be the ground position.

9. A charging system according to any one of claims 1 through 6,
further comprising a detecting device which detects a moved
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processi ng device stores abnormality information in the storage device. 57
2 3 OCT 2003 12. A charging system according to claim 11, anrgi (?‘QT?}[B
abnormality information stored in the storage device is transmite 0 the
reporting station by a conmunications device. 13. A chargi ng nethod
conprising: step of "detecting a position of a noving body; a step of

generating inforpation expressing a und position of the Vi body, by
usi ng $1LaRES (PbnthE %i%@&‘oﬁg;’aﬂ? h‘\ﬁ&glgdejfaetg 0ed"llaﬁyggt eopq'g(% a step
of judging, by using the information, whether or not the ground position is
W t hi seecedilairtge region, and in a case in which it is judged that the

ground position is within the charge region, carrying out data processing

for char gigetdig MEMENGRDapHitAcCcaadanGmdidded raseh téwmugdsihg charge
region, wherein in step b when GPS positioning is inpossible, by the

i nformati.qn generat.ed .befo S Lt opi Is il facilit
Ior ge@&ﬁé&ﬁ@& qu;t}oﬂ:rhe %él%hgfsa gggg%ewéﬁg %gg?glg gn?%%?ﬁr}pa?sgfb??i tyI t Ihi g

time, is detected from ség*%:_e data including at |east absolute positions
and deffildFrarrods ssrorapiiicaile Legtug&og ical features which are a
cause of GPS positioning inpossibility, and the detected absolute position
of the faaiHd mpndtorhdegicgrdgtectd. ffawmtbe geoghaphbdalodakat B8 or mati on
and that information is made to be

end of the radio wave blocked interval corresponding to the ground

position detected by the GPS positioning device and the detecting

device immediately before and immediately after GPS positioning

became impossible, and the monitor device makes the detected one

end be the ground position of the moving body.

10. A charging system accord-ing to claim 9, wherein after
detecting the one end, the monitor device makes a position of a. .
direction from the one end toward anc;ther end which is éetermined
on the basis of the moved distance of the moving body detected

by the detecting device, be the ground position.

11. A charging system according to claim 8 orxr claim 10, wherein
in a case in which GPS positioning is impossible by the monitor
device, when the radio wave blocked interval cannot be detected
and the moved distance of the moving body detected by the detecting
device exceeds a predetermined threshold value, the charging

processing device stores abnormality information in the storage

device.
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the current ground position of the noving body. 58 2 3 OCT 2003 14. A
chargi ng method according to claim 13, wherein in step (b) , 20hdEhd003
detected fromthe geographical data of the radio wave bl ocked interval
corresponding to the ground position detected by step (a) inmediately
before CPS positioning becane inpossible, and the detected one end is nade
to be the ground position of the noving body. 1 A charging nethod
according to claim 14, conprising (d) a step f detecting a noved di stance
of the noving body without using radio waves satellite, wherein, in step b
af t er et eat ichiptdinoneysten aeeetding dia c6iprdh frlom FREXSAE ehBet owar d
anot her end which is determned on the basis the noved di stance of the

novi NG AN AGHECT a6 fiyrmitdPn( dstoireanada t @hbe sberggeundepbsetiba. 16_ A
chargi ng met hod "according to claim 13, further conprising a step of

det ti . i f. i i i i
etec Ir?ag{sm;/e??ﬁ,gléﬁgi}%gaggg:é.g’l{&esgg*ﬁgg %f%yc%ﬁﬁﬂy&au%ﬂg 4é6i gevaves.

sat el I I'n- st one en the radi o wave bl ocked
i nterval corresponding to the ground position detected by step and step (e)
I medi ately before and inmediately after CPS positioning becane inpossible,

I's detected fromthe geographical o
13. A charging method comprising:

(a) a step of detecting a position of a moving body;

(b) a step of generating info-rmati_on expressing a ground
position of the moving body, by using the pc;sition of the moving
body which was detected in step (a);

(¢) a step of judging, by using the information, whether or
not the grouna position is within a charge region, and in a case
in which it is judged that the ground p.osit:i.on is within the charge
region, carrying out data processing for charging the moving body
in accordance with travel through the charge region,

wherein in step (b), when GPS position‘ing is impossible, by
the information genei‘ated before GPS positioniﬁg became
impdssible. a facility or geographical feature which is a cause
of GPS positioning impossibility this time, is detected from
simple data including at least absolute positions and
configurations of facilities or geographical features which are
a cause of GPS positioning impossibility, and the detected
absolute position of the facility or the geographical feature is
changed to that information and that information is made to be

the current ground position of the moving body.

58



data, and the detected one end is nade to be the ground position the noving
body. 59 3 G 2003 17. A charging nmethod according to claim 16, w%lﬁein [ n
step (b after detection of the one end, a position direction 1% %}h@ﬂ%%e
end toward another end which is determ ned on the basis the noved di stance
of the nmoving body detected by step is made to be the ground position. 18.
A chargi ng nethod according to claim15 or claim 17, wherein, in a case in
whi ch GPS positioning is inpossible by step (b) , when the radi o wave

bl ocked interval cannot be detected and the noved distance of the noving
body det.eat ellabyisy ep tthakedsoxdpngdee elmiimed 3t vleehel®l ivapteP Hbhormality
information is stored in a storage device. 19. A chargi ng nethod accordi ng

tocly Yoei i det & £ LEREEbYrhphDEARIADN OB Tadiberateor age
devicgh¥%£ﬁﬁransﬁf%ted to the rep%rt?ng station. 60 ABSTRACT An object of

the present jnvention is_to_prowv. C I i i out
posi t 2 C&‘(?r# i i"&ﬂ - O \9inhi§% 039 gﬁégégﬁﬁae%ﬁ%%%]ﬁgﬁiﬂ%&radi o]
wave bl ocked facility, and which carries out automatic detectiaqn of GPS
ant enipx dteekajeinmwediayel Mibaf WREES RPs it o OGPEFAGE NRBHYHSE udi ng a
GPS positioning device 921 for recognizing a vehicle position, a vehicle
speedapdl SReldetex tad cinyiend 920ndde toche tlex lgawiumg pagkEdani ¢, the nonitor
devi ce 920, 927, 928 whi ch generates ‘

moving body.

15. A charging method according to claim 14, comprising {d) a step
of detecting a moved distance of the moving body without using

radio waves of a satellite,
wherein, in step (b), after detecting the one end, a position
of a direction from the one end toward another end which is

determined on the basis of the moved distance of the moving body

detected by step (d), is made to be the ground position.

16. A charging method according to claim 13, further comprising
(e} a step of detecting a moved distance of the moving body without

using radio waves of a satellite,

wherein, in step (b), one end of the radio wave blocked
interval corresponding to the ground position detected by step
(a) and step (e) immediately before and immediately after GPS
positioning became impossible, is detected from the geographical
data, and the detected one end is made to be the ground position
of the moving body.
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information expressing a current position by using these, and chatgin
processing 902 whi ch judges whether or not a recognized curre%t 3pﬂ@irrt2[lﬂg
is within a charge area and which carries out data processing for
charging, the nonitor 920 includes a sinple map database 928 which
includes positions of facilities or geographical features at which GPS
positioning is inpossible, and when GPS positioning is inpossible, the
facility or geographical feature corresponding to the current position is
detected, and that position is made to be a current position.

17. A charging method according to claim 16, wherein in step (b},

after detection of the one end, a position of a direction from
the one end toward another end which is determined on the basis
of the moved distance of the moving body detected by step (e},

is made to be the ground position.

18..A charging method according to claim 15 or claim 17, wherein,
in step {c), in a case in which GPS positioning is impossible by
step (b), when the radio wave blocked interval cannot be detected
and the moved distance of the moving body detected by step (e)

exceedsaapredeterminedthresholdValue,abnormalityinformation

is stored in a storage device.

19. A charging method according to claim 18, wherein the

abnormality information stored in the storage device is

transmitted to the reporting station.
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ABSTRACT

An object of the present invention is to provide a charging
system which carries out position confirmation of a moving body
at a place where there is a radio wave blocked facility, and which
carries out automatic detection of GPS antenna blockage for
avoiding charging. In a charging system including a GPS
positioning device 921 for recognizing a vehicle position, a
vehicle speed pulse measuring device 920 for dead reckoning
navigating, a monitor device 920, 927, 928 which generates
information expressing a current position by using these, and a
charging processing 902 which judges whether or not a recognized
cﬁrrent position is within a charge area and which carries out
data processing for charging, the monitor %20 includes a simple
map database 928 which includes positions of facilities or
geographical features at which GPS positioning is impossible, and
when GPS positioning is impossible, the facility or geographical
feature corresponding to the current position is detected, and

that position is made to be a current position.
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